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INVERTERS, NAND GATES

ELECTRIC

Type of output Typical electrical characteristics
Q
) ) o 5 Propa- [Power |iow-level High-leve| § Interchangeable
Circuit function 25| co Type gation [dissipay output | output | ¥ = Page
5 .—:'3 2 2 time |tion current | current | © 8 products
<a| o038 (ns) | (mW)| (mA) | (mA)
O — M74LS04P 6 | 12 8 0.4 | 14P4 74LS04 2-15
Hex Inverter
— O M74LS05P 10 |12 8 — 14P4 74L.S05 2-17
. . O — M74LS00P 6 8 8 0.4 | 14P4 74LS00 2-9
le 2-Input Positive NAND Gate -
Quadruple 2-Input Positive NAND Gate————=—1—0 e 70 | 8 8 — [ 1aP4 |  74LS03 | 213
@) — M74LS10P 8 6 8 0.4 | 14P4 74LS 10 2-23
Triple 3-Input Positive NAND Gat
ripie S-input Fosttive a‘e — O M74LS12P 13 6.3 8 — | 14P4 74LS12 2-27
@] - M74LS20P 10 4 8 0.4 | 14P4 74L.S20 2-39
Dual 4-Input Posit NAND Gat
u pu sitive ate — O M74LS22P 18 4 8 - 14P4 74L.S22 2-43
Single 8-Input Positive NAND Gate O — M74LS30P 1 2.4 8 0.4 14P4 74LS30 2-49
Single 13-Input Positive NAND Gate O — M74LS133P 11 2.4 8 0.4 16P4 745133 2-143
AND GATES
' § — P 10 17 8 0.4 | 14P4 74L.S08 2-19
Quadruple 2-Input Positive AND Gate o M74L.S08
— O M74LS09P 13 17 8 — 14P4 74L S09 2-21
O - M74LS11P 10 12.8 8 0.4 | 14P4 74LS 11 2-25
Trnple 3-Input Positive AND Gat
P pu v ate — [@) M74LS15P 13 12.8 8 — 14P4 74LS15 2-33
Dual 4-Input Positive AND Gate [©) — M74LS21P 10 8.5 8 0.4 | 14P4 74LS21 2-41
NOR GATES
Quadruple 2-Input Positive NOR Gate O - M74 LS02P 6 10 8 0.4 14P4 74LS02 2-11
Triple 3-Input Positive NOR Gate ] — | M74LS27P 6 13.5 8 0.4 | 14P4 74527 2-47
OR GATE
| Quadruple 2-Input Positive OR Gate | O — | M7aLs32P [ 7 | 20 | 8 | 0.4 [1aPa ]| -74LS32 2-51 |
EXCLUSIVE OR GATES
- O — | M74LS86P 10 | 30.5 8 0.4 | 14P4 74586 2-90
Quadruple 2-Input Exclusive OR Gate —_— O M74LS136P 13 30.5 8 — | 14P4 745136 2-145
O — | M74LS386P 10 30.5 8 0.4 | 14P4 7415386 2-366
EXCLUSIVE NOR GATE
| Quadruple 2-Input Exclusive NOR Gate | — O | Mr4Ls266P | 15 | 40 [ 8 [ — [14Pa | 74LS266 2-302 |
AND-OR-INVERT GATE
Qual 2-Wide 2-Input AND'OR"NVERT] O | — | mmassip | 7 | ss5 | 8 | 0.4 |14Pa | 7aLsSY 2-59—|
MITSUBISHI
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BUFFERS/LINE DRIVERS

Type of output Typical electrical charactevlstlis © o
Circuit function 25 |. g 2 Type ::;Z: Z:::Z;. ow. | e g% gé Interchangeable Page
5L |82 & o fion SRR (35| products
<a |68 & (ns)| (mw)| (mA)|(mA)| (V)
| M74LS240P 8 |120 24 (15 0.4 (20P4 74L.S240 2-256
— — | N | M74LS241P 9 [126.7] 24 [15 | 0.4 [20P4] 74LS2M1 2-259
Octal Buffer/Line Driver N | M74LS244P 9 [126.7| 24 |15 | 0.4 |20P4 74LS244 2-269
— — | M74L.S540P 10 {111.7) 24 |15 0.4 [20P4 741.S540 2-385
— — | N | M74LS541P 10 [133.3] 24 |15 | 0.4 |20P4 7418541 2-388
— — | N | m7aLs245P 10 [290 | 24 [15 | 0.4 |20P4| 74LS245 2-272
- - | M74LS620P 10 {290 24 |15 0.4 |20P4 745620 2-399
- - ] M74L.S640P 10 |290 24 |15 0.4 |20P4 7415640 2-402
— — | M74L.S640-1P | 10 |[290 48 |15 0.4 |20P4 741.5640-1 2-405
— N — | M74LS641P 18 |290 24 — 0.4 |20P4 74LS641 2-408
— N — | M74L.S641-1P 18 |290 48 — 0.4 |20P4 74LS641-1 2-411
— | — M74LS642P 15 |290 24 — 0.4 |20P4 74L.S642 2-414
Octal Bus Transceiver — | v | = [ mMrasea2-1P | 15 |290 | 48 | — | 0.4 |20Pa| 74LS6a2-1 | 2-a17
— — | 1IN | M74LS643P 10 (290 24 |15 0.4 |20P4 741.S643 < | 2-420
— — | 1IN | M74L.S643-1P | 10 |290 48 |15 0.4 |20P4 741.S643-1 2-423
— I'N | — | M74L.S644P 16 [290 24 — | 0.4 |20P4 74LS644 2-426
— I'N | — | M74LS644-1P 16 [290 48 — 1 0.4 |20P4 741.S644-1 2-429
— — N M74LS645P 12 |290 24 |15 0.4 |20P4 745645 2-432
— — N M74LS645-1P | 12 [290 48 115 0.4 |20P4 74L5645-1 2-435
— — N M74L.S365AP 9 67.5/ 24 2.6| — |16P4 74L.S365A 2-341
- - | M74LS366AP 7 59 24 2.6 — |16P4a 74LS366A 2-344
Hex Bus Driver — — N M74L.S367 AP 9 67.5 24 2.6/ — |16P4a 74L.S367A 2-347
—_ — | M74LS368AP 7 59 24 2.6 — |16P4 74L S368A 2-350
Quadruple 2-Input | — — | M74LS37P 10 17.3| 24 1.2 — |14P4 74LS37 2-53
Positive NAND Buffer — | | — | M74Ls38P 14 [17.3] 24 | — | — [14P4]  74LS38 2-55
' — - N M74LS125AP 9 51.8/ 24 2.6 — |14Pa T4LS125A 2-137
Quadruple Bus Butfer Gate [ — | N [ M74Ls126AP | 9 |59 | 24 | 2.6] — |14P4|  74LS126A | 2-139
— — | | | m74LS242P 8 (133.3] 24 [15 | 0.4 |14P4 74L.S242 2-263
Quadruple Bus Transceiver — N M74L.S243P 9 [138.3] 24 |15 0.4 |114P4 74L.S243 2-266
Dual 4-Input Positive NAND Buffer | — | — | M74LS40P 14 8.6| 24 1.2 — |14P4 74L.S40 2-57
|2 With inverted output N : With noninverted output |+ N: With both inverted and noninverted output
SCHMITT TRIGGER NAND GATES/INVERTERS )
Type of output Typical electrical characteristics
v v ) a § Propaga-| Power Positive- Negative- §§ Interchangeahle P
Cireuit function EEE g Type ton | dissipa- | B0% | threshold | ST products age
03 a3 time | tion voltage voltage | 03
<a | 0o (ns) | (mW) | (V) (V)
Hex Schmitt Trigger Inverter I — | m7aLs14P 12 | 515 1.6 0.8 [14P4| 74LS14 2-31
| —_ M74LS19P 13 67 1.9 1.0 14P4 74L.519 2-37
Quadruple 2-input Positive NAND | — M74LS132P 13 35.3 1.6 0.8 14P4 74L.S132 2-1m
Schmutt Trigger . I — | m7aLs24P 19 | aa 1.9 1.0 [14Pa| 7a(S24 | 245
Dual 4-Input Positive NAND Schmitt 1 —_ " M74LS13P 16 17.5 1.6 0.8 14P4 74LS13 2-29
Trigger | — | m74LSI18P 25 | 22.5 | 1.9 1.0 [14P4] 741518 2-35
| . With inverted output
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J-K FLIP-FLOPS

Typical electrlf:al characteristics o w

s o o
I I = ek e HH T g B

7 (MH2)| (ns) | (ns) | (mw) |7 | &= ]
E,gslvi',ﬁ] ’\,quei?t've Edge-Triggered an-v M74LS73AP | 0~45| 20 0 20 |V |—|U|1epa| raLs73A | 2-71
i “gi?a;'n"j roge-Trigoered Flie- | vzq s76ap |0~a5| 20 | o | 20 | [][|][|6Pa| raLs7ea | 2-80
33;';"& “;Zii""’e Edge-Triggered Flip- | \74) s107ap | 0~45 | 20 0 20 |1 |=|1|ePa| raLsi07A | 2-102
Elgsl vksz.fhPSZ;“;idE%%i_eTr”ggered Flie- M74LS109AP | 0~45 | 20 5 20 | J (U |6Pa| 7aLst00a | 2-115
Sgs' \j,'lthSeegta;':z Eﬂizgf”ggerec’ Fli I mzaLsiizap |0~45| 20 | o 20 [V |eral  raLstiza | 2-118
FDlgS' oK Neganve Bdge-Triggered FIip- | p70 s 113ap| 0~45 | 20 | o 20 [T {][|-[1Pa| 7aLsti3a | 2-r21
Rt’tah'SJe'IKC’\’O‘iﬁ’igvneRESSQS’;;'gggéfnfgfgggk M74LS114AP | 0~45 | 20 0 20 |V |U |1 ara| 7aLs1108 | 2124

j: Positive-going edge _Y_: Negative-going edge -U_: Active: low-level

D-Type FLIP FLOPS

Typical electrical characteristics

o . Operating Setup | Hold | Power | = | gg

. tion = "l’ Q © D

(MHz)| (ns) (ns) | (mw)|F |&|xa0
Dual D-Type Edge-Triggered Flip-Flop with
Sot and Hocer 20 199 PrrioP W | magLs74aP | 0~50 | 20 | 5 20 | £ |1aPa|  7aLs788 |27
Hex D-Type Flip-Flop with Reset M74LS174P | 0~47| 20 5 80 | £ |—|1|16Pa 74LS 174 2-214
Quadruple D-Type Flip-Flop with Reset M74LS175P | 0~50 | 20 5 55 | £ — |1 |1ePa 74LS175 2-217
Octal Positive Edge-Triggered D-Type Flip-| _
Flop with Reset M74LS273P | 0~40 | 20 5 85 | |~ |1 |eopa| 74LS273 | 5.304
Octal Positive Edge-Triggered D-Type Flip- _
Flop with 3-State Outputs M74LS374P | 0~40 | 20 4 135 _{_ — |20Pa 74L.5374 2-356
Octal Positive Edge-Triggered D-Type Flip- . — :
Flop with Enable M74LS377P | 0~40| 25 5 85 | [ |~ |- |20pa| 78LS377 | 363

f : Positive-going edge
U . Active low-level

LATCHES, REGISTERS

Typical electrical characteristics
Q »n
. X Power Setup Hold Power | o o o
Circuit function Type dissipa- et dissipa- | 3 | B oc |nterchadngeable Page
' time time ©| ol 0% products
tion tion c é &O
(ns) | (ns) | (ns) | (mw) | ™
4-Bit Bistable Latch M74LS75P 9 20 8 31.5 | [ - [16P4 74LS75 2-77
- t t
't Bistable Late M74LS375P | 9 | 20 8 | 31.5|]1|— |16P4| 74LS375 | 2-360
Dual 4-Bit Addresable Latch M74LS256 P 13 15 5 (100 [—([][[r6Pa| -74LS256 2-288
8-Bit Addressable Latch M74LS259P 13 15 5 [100 |—|]]|16Pa 74LS259 2-298
Quadruple R-S Latch M74LS279P 10 - - 19 |—|—16Pa 74LS279 2-307
83‘1‘;'“'35'””8 Transparent Latch with 3-State |7y ca73p | 12 s | 20 |120 |[]|- |20Pa| 7aLs373 | 2-353
4-Bit D-Type Register with 3-State Outputs = |M74LSI73AP| 23 17 6 85 | 4 []L|16Pa 74LS173A | 2-210
ﬂ_ . Active high-level
U : Active low-level
§ : Positive-going edge
MITSUBISHI
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SHIFT REGISTERS

e e vioge T
) : Operating Power | | o 8| 2| 98 |interchangeable
Circuit function Type frequencyldissipation z ﬁ ;:, E’ %é é_% products Page
= — ® |T
(MHZ)| (mw) | T & | 5| 8| 8|%°
M74LS299P 0~28 16! A 20P4 74 -32
8-Bit Universal Shift/Storage Register 4L 5299 5 0101010 L5299 2-328
M74LS323P 0~28 165 S| O|O|O|O]|20rPa 74LS323 2-332
4-Bit Bidirectional Universal Shift Register M74LS194AP| 0~45 75 |[A|O[O|O|O]|16P4 74L.S194A 2-236
5-Bit Shift Register M74LS96P 0~45 60 [A|O|—|O|—|16P4a 74L.S96 2-108
- le Shift R .
éuﬁguf:“adabe Shift Register with 3-State M74LS395AP | 0~40 | 83.8 [A [O| —|O| —|16P4a]  7aLsS395 2-374
4-Bit Parallel Access Shift Register M74LS195AP | 0~60 0 |[A|O|—-|O| —|16Pa 74L.S 195A 2-239
4-Bit Parallel Access Shift Register M74LS958P ~50 65 [—|O|—-|O| —|14aP4 74L.S958 2-105
4-Bit Shift Register with 3-State Outputs M74L.S295BP | 0~40 | 72.5 O] —=|10O| —|14P4 741.5295B 2-322
8-Bit Serial-In Parallel-Out Shift Register M74LS164P ~50 80 |A|O|—|—-]|—]14Pa 741.S 164 2-196
8-Bit Shift Register M74LS91P ~60| 60 [—|O[-[-[-[1aPa 74LS91 2-95
8-Bit Parallel-Load Shift Register M74LS165AP| 0~38 | 105 |—|O|—|—|—|16Pa 74LS165A | 2-199
8-Bit Shift Register M74LS166AP| 0~38 | 100 |A [O|—|—]|—|16P4] 74Ls166A | 2-203
8-Bit Shift Register/Latch with 3-State Output M74L.S595P AlO|[—|—|O|[16P4a 7418595 2-391
gﬁgmshlft Register/Latch with Open Collector M74LS596 P alol=|=|o|iera 7415596 2-395
A ! Asynchronous
S ! Synchronous
ASYNCHRONOUS COUNTERS
T | el |
g haracteristios 5 Parallel 38 terch "
. ) 8 Type Clock bower | & aralle 5 |§ g | Interchangeable |
Circuit function § yp frequency |dissipaton & load 2193 products age
S (MHz) | (mW) | += € a0
0~75 KR ;
2xs| mraLsaoP | 0715 | 45 R 1 |1aPa| 7aLs90 2-92
Decade Counter =75 pre -
axs| mraLsa9op | 07T | as |} | 50 | [][1aPa] 7aLszso | 2-316
0~80 .
Presettable Decade Counter/Latch 2x5| M74LS196P | T o 80 |} A 1 |1aPa| 7aLs196 2-242
0~60 :
— 7 21
2x8| M74Ls93P | 750 s |V ] |1aPa| 7aLs93 2-101
4-Bit Binary Counter 0—60
; - — 14P4| 74LS29 2-31
2x8| mmLszesp | 0TS0 | e | Y JL 4L 5293 9
Presettable 4-Bit Binary Counter/Latcn [2x8| MMLstorP | 075 | a0 |} | A U [1apa| 7aus197 | 2-248
0—~80 -
Divide-by-Twelve Counter axe| mrLsop | 0730 | as | Y| — | JL|14Pa| 7aLse 2-98
Dual Decade Counter 2xs| mmissoop | 0750 | w00 |} | — | JL|1ePa| 7aLs3s0 | 2368
Dual 4-Bit Decade Counter 2X5| M74LS490P | 0—~35 s |} — _|'|_ 16P4| 748490 | 2-382
Dual 4-Bit Binary Counter 16 | m7aLsaosp | 0~75 | 100 | ¥ | — | J|1ePa| 7as3e3 | 2-371
q/_: Negative-going edge
A : Asynchronous
9" set: Output Qaand Qpcan be set to high directly, and output Qg and Qcto low.
MITSUBISHI
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SYNCHRONOUS COUNTERS

Typical electrical ©
characteristics 5 |3 58 Interchangeable
Circuit function Type Clock [ Power | ‘& T 1 5|2 f——f niercheng Page
frequency [dissipaton .2 |5l & §5 products .
(MHz) | (mW) [ =] e e
g:::thronous Presettable Decade Counter with Direct M74LS160AP| 0~55 92.5 j‘ s | A |16Pa| 7aLs160a | 2-180
Fully Synchronous Presettable Decade Counter M74LS162AP| 0~55 | 92.5 | £ [s|s [16P4] 74LS162a |2-188
Synchronous Presettable Up/Down Decade Counter M74L5190P 0~38 | 100 I Al —liepal 74190 2-220
with Mode Control B
Synchronous Presettable Up/Down Decade Counter M74LS192P 0~38 95 _}_ A | A|16P4[ 74LS192 2-228
Synchronous Presettable 4-Bit Binary.Counter with M74LS161AP| 0~55 | 92.5 _’F s | A l16Pa| 74Ls161A | 2-184
Direct Reset
Fully Synchronous Presettable 4-Bit Binary Counter M74LS163AP| 0~55 92.5 _F S | S [16P4| 74LS163A | 2-192
Synchronous Presettable Up/Down 4-Bit Binary _ _ 74U5191 R
Counter with Mode Control M74LS191P | 0~40 | 100 4 |a 16P4 .| 2-224
Synchronous Presettable Up/Down 4-Bit Binary Counter | M74LS193P 0~38 ‘| 95 JF A | A [16P4| 745193 2-232
Synchronous Up/Down Decade Counter M74LS668P 0~45 (100 J_ S | — |16P4 74L5668 2-438
Synchronous Up/Down 4-Bit Binary Counter M74LS669P 0~30 |100 £ [s |—|16Pa]| 74LS669 2-444

j— : Positive-‘going edge
A : Asynchronous
S ! Synchronous

MONOSTABLE MULTIVIBRATORS

, Typical electrical characteristics 3 @ )
Crcuit function Type | Output | v extornaltming resitor) 2 | | P9
width [ (mW) | output pulse width a O
Eztsré?gerable Monostable Multivibrator with M7/4L5122F’ 70ns~oo| 30 5~260kQ/No limit |14P4 74LS122 2-127
Dual Retnggerable Monostable Multivibrator | yizy s12gp |70ns~c| 60 | 5~260k@/No limit |16Pa| 7aLS123 | 2-132
Dual Retriggerable Monostable MUTMBIAtor | w741 sazsp [70ns~co| 60 | 5~260k@/No limit [16P4|  74LS423 | 2-377
Dual Monostable Multivibrator M74LS221P [33ns~oo| 62.5 | 1.4~100kQ/0~1000.F |16P4 7415221 2-250
DATA SELEQTORS/MULTlPLEXERS
‘ 13/0;35:;! Typical propagation tlmFe (nsd) g Fd Interch b
Circuit function Type dissipa- Frg::;’g;)e FI':;':?: Eé}:&:a % % " S;Og:g:asa ®| Page
(mW) | input o output | output | ouipur | & O
Line to 1-Line Data Selector/Multiplexer M74LS151P | 30 15 15 8 ' [16Pal  7aLs151 | 2-165
g\/-|l;r|1n§-t§t;ttl?)it?)z:a Selector/Multiplexer M74LS251P 33 13 i ‘15 7 16P4 7415251 2-281
l\at?tlu:‘)‘l.etiar:ev\t/?th1 ';':ifma Selector/ M74LS153P | 31 12 10 — |16Pa|  74LS153 - | 2-168
Metipixor otk 5-0rata Gutpor M74LS253P | 38.8 12 10 | — |[6Pa| - 7aLs253 | 2-285
,’?A‘fjﬁ"p‘t:;;"rem‘/ﬁ;";?o\eb eD(,ar:‘;’/ esrf;Zf‘O'/ M73LS352P | 31 1" — | 71 |1ePa|  7aLs3s2 | 2-336
II\DAlLeI‘tlngl-el;;ev‘szt:{ Lé?setgztgustijfz?rmerted) M74L.S353P | 38.8 13 - ) 8 16P4 7415353 2-338
3”&?’;.“5;3 Z-Line to 1-Line Data Selector/ |z gy57p | 485 12 8 — |1era|  7aLs157 | 2-176
e eune a0 Tkine Data Selector/ 71 s1sep | 24 8 — 5 [16Pa|  7aLs158 | 2-178
,\Oﬂtﬁﬁgfe‘j":r 2Lineto I-Line 3) e Selector/ M74L$2§iAP 47 9 7 — |16Pal  7aLs257A | 2-202
e e S B e Jwracsmone] x| 0| = | 1 | resen |2
Quadruple 2-Input Multiplexer with Storage  |M74LS298P | 65 :ﬁ,:ﬁ:;m — — |16Pa|  7aLs298 | 2-325
MITSUBISHI
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DISPLAY DECODERS/DRIVERS

Output Typical electrical charactenistics | & 3
. ! Tovel @ c | Interchangeable
Creut function sowve | Tyoe [T T oS £ 5| products | 72%°
level (mW) |output(mA)|voltage (V)| o O
BCD-to-Decimal Decoder/Driver “Le M74LS145P 35 24 15 16P4 74LS145 2-156
BCD-to-7-Segment Decoder/Driver ‘L M74LS47P 35 24 15 16P4 741547 2-62
BCD-to-7- Segment Decoder/Driver “H” M74L.S48P 125 6 Ve |16P4 74548 2-66
BCD-to-7-Segment Decoder/Driver L M74L.S247P 35 24 15 16P4 74LS247 2-275
BCD-to-7-Segment Decoder/Driver “H M74LS248P 125 6 Ve |16P4 745248 2-278
Segment Identification of M74LS47P, M74LS48P
Decimal 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Segment '-I N I — .
identification U : EI 3 -l 5 D I 8 _I l: :' |_| C t
Segment Identification of M74LS247P, M74LS248P
Decimal 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Segment | [T} | | e T T Y s Y (] 1 o | C
identificaton | |_J - ] C :] ] j D —= D _-J C :. - - t
DECODERS 'DEMULTIPLEXERS
Typical Typical propagation time (ns) | ¢ ,
o o
power |From strobe | From data | ® c |Interchangeable
Circuit function Type dissipation (enabl;a) input to é.—.; products Page
(mW) ’BB{’D‘UF output O
BCD-to-Decimal Decoder M74LS42P 35 — 12 16P4 74542 2-59
3-Line to 8-Line Decoder/Demultiplexer with _
Address Latch M74LS137P | . 55 10 12 16P4l  74LS137 2-147
3-Line to 8-Line Decoder/Demultiplexer M74LS138P 31.5 12 14 16P4 74L.S138 2-151
Dual 2-Line to 4-Line Decoder/Demultiplexer M74LS139P 34 10 13 16P4 74LS139 2-154
Dual 2-Bit Binary to 4-Line Decoder/ }
Demultiplexer with Strobe M74LS155P 30.5 16 13 16P4 74LS155 2-170
Dual 2-Bit Binary to 4-Line Decoder/ N
Demultiplexer with Open Collector Outputs M74LS156P 30.5 23 19 16P4 7415156 2-173
ENCODER
Typical electrical characteristics 9@
: - - le
X ) . Propagation| Power Low-level | High-level ec Interchangeab Page
Circuit function Tvpe time dissipation Sirtant Surent 35 products
(ns) (mw) | (mA) (ma) |a-O
10-Line to 4-Line Priority Encoder M74L.S147P 16 55 8 0.4 .[16P4 745147 2-159
8-Line to 3-Line Prionty Encoder M74LS148P 15 55 8 0.4 16P4 74LS148 2-162
MITSUBISHI
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COMPARATOR
Typical electrical characteristics 0w
Circunt f T Propagaton| Power | Lowlevel | Highilevel gg Interchangeable Page
curt function ype tme dissipation couur‘rgﬁt é)lrrlv%l;\‘l 3 T5 products
. (ns) (mwW) (mA) (mA) |2 O
4-Bit Magnitude Comparator M74LS85P 13 55 8 0.4 [16P4 741585 2-86
M74LS682P 20 210 24 0.4 20P4 7415682 2-452
M74L.S683P 24 210 24 — 20P4 7415683 2-456
. 2-
8-Bit Magnitude Comparator . M74LS684P 20 200 24 0.4 20P4 7415684 459
M74LS685P 24 200 24 — 20P4 741.S685 2-462
M74LS688P 14 200 24 0.4 20P4 7415688 2-465
M74L.S689P 22 200 24 — 20P4 7415689 2-468
PARITY GENERATOR./ CHECKER
| 9-Bit Odd/Even parity Generator/Checker | M74LS280P | 18 80 8 0.4 [14P4] 74LsS280 [ 2-310]
ADDER
C.v(c  function ; Tp\g%i/ceelzj Typical propagation time (ns) §§ Interchangeable Page
ircui i e . ; 2=
yp dlS(Sr]IqF\J’sI)IOY’I Carry time Add time §S products
4-Bit Binary Full Adder with Fast Carry M74LS83AP 102.5 8 12 16P4 _ 74L.S83A 2-83
4-Bit Binary Full Adder with Fast Carry M74LS283P 102.5 8 12 16P4 74L.S283 2-313
REGISTER FILES
Typical T o0
ypical propagation time (ns) 534
Circuit function Type disz?g‘alzgn : : st Interchgngeable Page
(mW) | Write ime | Read time | &3 products
1C1)~By-4 Register File with Open Collector M74LS170P 125 15 16 16P4 74LS170 2-207
utputs
4-By-4 Register File with 3-State Output M74LS670P 150 12 13 16P4 74LS670 2-449
4-Bit D-Type Register with 3-State Output M74LS173AP 85 — — 16P4 74LS173A | 2-210
Refer to LATCH and REGISTER sections for M74LS173AP specifications.
MITSUBISHI
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Symbol Descriptions

CL Load capacitance Extenally connected load capacitance

fmax Maximum clock frequency Maximum input repetition frequency for normal IC operation.

F Fan-in Number of similar inputs

Fo Fan-out Number of similar 1Cs which can be driven by an output

H Indicates the high logic level Used in voltage and current suffixes to indicate the high potential level

| Indicates current or input Currents flowing into ICs are taken to be positive and those flowing out as negative

lce Supply current The current flowing into the Ve supply terminal of a circuit

lcoL Low-level supply current Vg current when the inputs are such that the output is low.

lccH High-level supply current Vcc current when the inputs are such that the output is high. '

lccz High-impedance supply current V¢ current when the inputs are such that the output is in the high-impedance state.

IF Forward current Forward diode current

1y Input current Input current flowing into the IC pin when a voltage is applied.

ik High-level input current The current flowing into an input when a specified high voltage is applied.

he Low-lgve| input current The current flowing out of an input when a specified low voltage is applied.

loH High-level output current Current flowing in the load when the output is high or current flowing when a high level is applied

loL Low-level output current The current flowing into an output which is in the low state

los Short-circuit output current The current flowing out of an output which is in the high state when that output is short circuit to ground.

lozr - Off-state high-level output current The current flowing into a disabled 3-state output with a specified high output voltage applied -

lozL Off-state low-level output current The current flowing out of a disabled 3-state output with a specified low output voltage applied

IT Threshold current Current which flows when the threshold voltage is applied to the input

I74 Positive threshold current Current which flows when the positive threshold voltage is applied to the input

IT— Negative threshold current Current which flows when the negative threshold voltage is applied to the input

L Indicates the low logic level Used in voltage and current suffixes to indicate the low potential level

0 Indicates output

Pd Power dissipation Product of the supply voltage and the supply current

PRR Pulse repetition rate The rate of repetition o‘f an applied pulse train

Ta Operating free-air temperature The temperature of the environment surrounding an IC

t Falltime Time required to fall from the high to the low logic level

th Hold time The required hold time for a specified input after an input has changed

tiatch Latch time The time from the latching action of input data until the data appears in the output

Topr Operating temperature The ambient temperature range for normal IC operation

tpd Propagation delay time Amount of time required from a change of input signal until the corresponding change in output,
expressed as the average propagation time.

tPHL Propagation delay time, high-to-low-level ~ Amount of time required from a change of input signal until the output changes from high to low.

output

tpHz Output disable time from High level Amount of time required from a change of input signal until the output changes from high to
high-impedance.

teLH Propagation delay time, low-to-high-level ~ Amount of time required from a change of input signal until the output changes from low to high.

output

tpLz Output disable time fron Low level Amount of time required from a change of input signal until the output changes from low to
high-impedance.

tw Pulse width The time required for a pulse to change from one specified level to another.

two Output pulse width The width of the pulse appearing in the output of a monostable multivibrator

tpzH Output enable time to a High level Amount of time required from a change of input signal until the output changes from high-impedance
to high. )

tezL Output enable time to a Low level Amount of time required from a change of input signal until the output changes from high-impedance
to low.

tr Risetime~ Time required to rise from the low to the high logic level

trec Recovery time Time from the point at which the input states are cancelled until the next clock pulse may be applied.

Tstg Storage temperature The range of surrounding storage temperature for an IC.

tsu Setup time The required hold time for other inputs before a particular input may be changed.

Vee Supply voltage The voltage of power supply voltage over which the device is guaranteed to operate within the

specified limits.

MITSUBISHI
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SYMBOLOGY

Symbol Descriptions
VBe Base-emitter voltage
VE ‘Forward voltage ' Forward voltage applied to a diode
V) Input voltage Voltage applied to an input
Vic Input clamp diode voltage The forward voltage applied to an input clamping 'diode.
Vi Input emitter-emitter voltage The emitter-to-emitter voltage for a multi-emitter transistor input.
ViH High-level input voltage The range of input voltages that represents a logic high in the system.
ViL Low-leve! input voltage The range of input voltages that represents a logic low in the system.
Vo Output voltage Voltage applied to or appearing at an output
VoH High-level output voltage Voltage at an output in the high state
VoL Low-level| output volfage Voltage at an output in the low state
Vp Pulse amplitude The difference between the low level and high level of a pulse.
VT Threshold voltage The input voltage beyond at which the output changes .
\V2 Positive-going threshold voltage The threshold voltage at which the output changes when the input is changing from low to high.
Vi— Negative-going threshold voltage The threshold voltage at which the output changes when the input is changing from high to low.
Y4 Indicates the off-state Indicates that the output is in the high-impedance state.
Zo Qutput impedance The load impedance which should be connected to such devices as pulse generators.

1—10
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PACKAGE OUTLINES

TYPE 14P4 14-PIN MOLDED PLASTIC DIL Dimension in mm

+0.5
¥B_p2

| ot o O I e O s O |

6.3+£0.15

4.5MAX

0.5SMIN [3MIN

2.54£0.25 []o.5+0.1
1558
TYPE 16P4 16-PIN MOLDED PLASTIC DIL Dimension in mm
19 0.5
e —0.2 , \

rir—lﬁﬁhr—lr—l
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7.62+0.3

s o
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0.27%9:
—0.05
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TYPE 20P4 20-PIN MOLDED PLASTIC DIL Dimension in mm
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w
s
O T
™
o
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O J 1 J 09
= \ —
4.5MAX i "
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SCHEMATICS OF INPUTS AND OUTPUTS

MITSUBISHI LSTTLs

Schematics of inputs and outputs of the M74LS00P series

ual data. Reference should be made when'circuitry is being

are shown in I-1 ~ I-11 and in 0-1 ~ 0-17, respectively, for designed.
devices whose circuit diagrams are not given in the individ-
SCHEMATICS OF INPUTS AND OUTPUTS
) Schematics of inputs Schematics of outputs
Type designation
Fig. R (@) Pin Fig. R (equivalent resistance)
M74LS42P I-1 17k All inputs 0-1 120
1-1 25k Da~Dp
0-2 —
M74LS47P I-1 20k LT, RBI .
I-2 Rin=10k BI/RBO I-2 Rout=20k | BI/RBO
I-1 25k Da~Dp
— 0-3 2k
M74LS48P I1-1 20k LT, RBI
1-2 Rin=10k BI/RBO I-2 RouT=20k | BI/RBO
I-1 26k J, K
M74LS73AP 1-1 9k T 0-14 120
1-3 9k Ro
1-3 8k So, Ro
M74LS74AP 1-4 18k T 0-14 120
1-5 31k D .
1-1 18k D -
M74LS75P 0-15 120
I-1 4.5k E .
I-1 26k J,K
M74LS76AP 1-1 9k T 0-14 120
1-3 9k Sp, Rp
I-1 18k Co
M74LS83AP 0-1 120
I-1 9k A1~Ay, B1~Bag
1-6 17k la<s, la>8B
M74LS85P 1-7 R1=15k, R2=8.5k la=8B 0-1 120
I1-7 R1=8.5k, Ro=17k Ap—~A3, Bg—~B3
I-1 17k Sp(9)1, So(9)2, Ro1, Rpz 0-13 R=120, R1=17k o
-1 B
M74LS90P 1-8 R1=8.5k, R,=8.5k, R3=8.5k | T1 Rz=17k , Rz3=9k
1-8 R1=5.8k, R,=5.8k, R3=4.4k| T2 0-15 120 Qa,Qc, Qp
I-1 26k Ds1, Ds2
M74LS91P - 0-15 1120 -
1-1 19k T
141 17k Rp1, Rpz R=120, R1=17k
— 0-13 Qc
M74LS92P 1-8 R1=8.5k, R=8.5k, R3=8.5k | Ty Rz=17k, R3=9k
1-8 R1=5.8k, R;=5.8k, R3=4.4k | T2 0-15 120 Qa, OB, Qp
I-1 17k Rp1, Rp2 0-15 120 Qa, Qp
R1=8.5k,R2=8.5k _ R=120, R1=17k
1-8 T, Qs
M74LS93P R3=8.5k . Rz=17k, R3=9k
0-13
Rq=13k, R;=13k _ R=120, Ry=10k
1-8 T2 Qc
R3=9k Rz=10k, R3=9k
1-1 17k TR, TL
M74LS95BP 1-1 9k M/C 0-15 120
1-1 20k Ds, Do~D3
Note: All resistances given are typical values.
MITSUBISHI
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SCHEMATICS OF INPUTS AND OUTPUTS

MITSUBISHI LSTTLs

Schematics of inputs Schematics of outputs
Type designation
Fig. R (Q) Pin Fig. R (equivalent resistance) £
1-1 26k Ds
M74LS96P 1-1 18k Ro. T, Spo~Sp4 0-15 120
I 3.4k LOAD
1-1 26k J, K
M74LS107AP 1-1 9k T 0-14 120
1-3 9k Ro
1-3 8k Sp, Ro
M74LS109AP 1-4 18k T 0-14 . | 120
1-5 31k J, K
1-1 24k J, K
M74LS112AP 1-1 9k T 0-14 120
1-3 9k Sb. Ro
1-1 24k J, K
M74LS113AP 1-1 9k T 0-14 120
1-3 9k So
1-1 24k J, K
X I-1 4.8k T
M74LS114AP , — 0-14 120
1-3 9k Sp
1-3 4.5k Rp
M74LS122P 1-1 17k All inputs 0-1 120
M74LS123P I-1 17k All inputs 0-1 120
1-9 15k Do~D.
M74LS137P e 0-5 120
-1 20k Ew E2 EL.
sLs138 1-9 10k Do~D3 0-5 120
M74LS138P ——
7 1-1 20k E1.Ez E3 0-5 120
M74LS139P I-1 17k All inputs 0-1 120
M74LS145P 1-1 17k All inputs 0-6 —_
M74LS147P 1-1 17k All inputs 0-5 120
1-1 17k Do, E

M74LS148P T E—— 0-5 120
1-1 9k D1~D7

M74LS151P I-1 17k Allinputs 0-1 120

M74LS153P 1-1 17k All inputs 0-1 120

M74LS155P 1-1 17k All inputs 0-1 120

M74LS156P I-1 17k All inputs 0-7 —
1-1 17k 1Dg~4Dg, 1D1~4D)

M74LS157P — 0-1 120
1-1 | 8.5k Sa, G
I1-1 17k 1Dg~4Dg, 1D1~4Dy

M74LS158P — 0-1 120
1-1 8.5k Sa, G
1-1 20k Da~Dp, T, Ep, Rp

M74LS160AP 0-15 120
I-1 9k ET, LOAD '
1-1 20k Da~Dp, T, Ep, Rp

M74LS161AP 0-15 120
1-1 9k ET, LOAD
I-1 20k Da~Dp, T, Ep

M74LS162AP — 0-15 120
1-1 9k Et, R, LOAD i
I-1 20k Da~Dp, T, Ep

M74LS163AP — 0-15 120
1-1 9k ET, R, LOAD )

MITSUBISHI
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SCHEMATICS OF INPUTS AND OUTPUTS

Type designation

Schematics of inputs

Schematics of outputs

Fig. R (Q) Pin Fig. R (equivalent resistance)
M74LS164P I-1 20k All inputs 0-15 120
I-9 9k T, Tinv, LOAD
M74LS165AP I-1 18k Do~D7 0-8 120
1-1 22k Ds
1-9 9k Rp, LOAD, T, TinH
0-8 120
I1-1 18k Do~D7
M74LS166AP
1-9 12k LOAD
0-8 120
1-1 22k Ds
I-1 8.5k Er, Ew
M74LS170P 0-2 —
I-1 17k Do~D3, Ra, Rg, Wa, W
M74LS173AP I-1 19k All inputs 0-9 100
I-1 17k T,Ro
M74LS174P 0-15 120
I-1 30k Do~Ds
1-1 17k T,Ro
M74LS175P 0-15 120
I1-1 30k Do~D3
1-1 5.7k E
M74LS190P — 0-15 120
I-1 17k All inputs except E
1-1 5.7k E
M74LS191P — 0-15 120
I-1 17k All inputs except E
1-1 23k Da~Dp
M74LS192P - 0-15 120
1-1 17k Tu, To, Ro, LOAD
I-1 23k Da~Dp
M74LS193P — 0-15 120
I-1 17k Tu, To, RD, LOAD
I-1 25k DsR, Dsi, Do~D3
M74LS194AP ~ 0-15 120
I-1 17k T, Rp, M/C1, M/Cz
1-1 20k J, K, Dg~D3, M/C
M74LS195AP — 0-15 120
I-1 17k T,Rp
I-1 17k Da~Dp, LOAD
I-1 8.5k Ao
M74LS196P — 0-15 120
1-8 Ry=5.7k,R;=6.5k,Ra=Tk | T1
1-8 R1=5.7k, Rp=5.7k, Rg=5.7k| T,
I-1 17k Da~Dp, LOAD
1-1 8.5k Ro
M74LS197P — 0-15 120
1-8 Ry=5.7k,Rp=6.5k ,Ra=Tk | T;
1-8 Ri1=14k ,Rp=13k,R3=13k | T,
1-1 24k A
Ry=45k, Rp=24k ,R3=9.5k
I-11 B
M74LS221P Rg=14k,Rs=1.7k 0-1 120
R1=12k, R2=9.5k —
I-10 Ao
- R3=14k, Rg=1.7k
I-1 25k Da—~Dop
— 0-2 —
M74LS247P I-1 20k LT, RBI
12 | Rin=10k BI/RBO ) 1-2 Rout =20k | B/ABO
I-1 25k Da~Dp
—— 0-3 2k
M74LS248P I-1 20k LT, RBI
1-2 Rin=10k BI/RB 1-2 RouT=20k | BI/RB
MITSUBISHI
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SCHEMATICS OF INPUTS AND OUTPUTS

Schematics of inputs Schematics of outputs
Type designation -
Fig. R (Q) Pin Fig. R (equivalent resistance)
M74LS251P I1-1 17k All inputs 0-11 100
1-1 19k Sa, Sg, 10C, 20C 0-4 100
M74LS253P
I-1 17k 1Do~ 1D3, 2Dg~2D3 0-12 100
1-1 17k Sa, Ss, 1D, 2D, R
M74LS256P 0-16 120
I-9 9.5k M/C
I-1 8.5k Sa
M74LS257AP — 0-9 100
. I-1 17k OC, 1Dg~4Dg, 1D1~4D; :
I-1 8.5k Sa
M74LS258AP — - 0-9 100
I-1 17k OC, 1Dg~4Dg, 1D1~4D4
1-1 17k Sa~Sc, D, R
M74LS259P 0-16 120
I-9 9.5k M/C
I-1 17k T,Ro
M74LS273P 0-15 120
I-5 28k 1D~8D
M74LS280P I-1 20k All inputs 0-1 120
I-1 18k Co
M74LS283P 0-1 120
I-1 9k Ai1~A4, B1~By
I-1 17k Sb(9)1, S 2 Rp1, Rp2 0-13 R=120, R1=17k Q‘
— - B
M74L.S290P 1-8 R1=8.5k, R,=8.5k,R3=8.5k} T1 R2=17k, R3=9k )
1-8 R1=5.8k,R;=5.8k, R3=4.4k| T2 0-15 120 Qa, Qc, Qb
I 17k Rp1, Rbpz 0-15 120 Qa, Qp
R1=8.5k, R=8.5k _ R=120, Ry=17k
1-8 T1 Qs
M74LS293P R3=8.5k 0-13 R2=17k, R3=9k
R1=13k, Rz=13k _ R=120, R1=10k
1-8 T2 Qc
R3=9k R2=10k, R3=9k
1-1 18k T
I-1 20k oc, M/C
M74LS295BP 0-9 100
1-5 30k Ds
I-5 20k Do~D3
I-1 17k T
M74LS298P 0-15 120
N I-1 20k Sa, 1Dg~4Dg, 1D1—~4D4 .
I-1 10k M/C1, M/Cz '
P ———— 0-9 100 Qo~Q7
M74L.S299P I-1 20k 0C;, 0C,, Rp, T
1-5 20k Dsr, Dsi, Do~D7 0-1 120 Qp, Q3
I-1 10k M/C1, M/Cz
P ——— 0-9 100 Qo—~Q7
M74LS323P I-1 20k 0Cy, 0C2, Rp, T
I1-5 20k DsRg, Dsi, Do~D7 0-1 120 Qp, Q7
I-1 19k Sa, Ss, 1G, 2G
M74LS352P - 0-1 120
I 17k 1Dg~ 1D3, 2Dg~2D3
I-1 19k Sa, Sg, 10C, 20C
M74LS353P 0-12 100
I-1 17k 1Dg~ 1D3, 2Dg~2D3
I-1 17k 1D~8D
M74LS373P — 0-9 100
I-9 9k, E, OC
I-1 30k 1D~8D
M74LS374P ——— 0-9 100
I1-9 9k T, 0C
MITSUBISHI
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SCHEMATICS OF INPUTS AND OUTPUTS

Schematics of inputs Schematics of outputs
Type designation
Fig. R (Q) Pin Fig. R (equivalent resistance)
1-1 18k 1D~4D
M74LS375P 0-15 120
1-1 4.5k 1-2E, 3-4E
1-1 17k T,E
M74LS377P 0-15 120
1-5 28k 1D~8D
1-1 17k Ro
M74LS390 1-8 Ri=14k,Rp=14k,R3=14k | T 0-17 120
1-8 Ry=8.5k, R,=8.5k, R3=8k | T2
1-1 17k Rp
M74LS393P — 0-17 120
1-8 Ri=14k,Rp=14k,R3=14k | T
141 18k T
1-1 20k 0C, M/C, Rp 0-9 100 Qo~Q3
M74LS395AP
1-5 30k Ds :
1-5 20k Do~D3 0-17 |, 120 Q3
M74LS423P 1-1 17k All inputs 0-1 120
I 17k Sp(9), Rp
M74LS490P — 0-17 120
1-8 Ry=14k,Rp;=14k,R3=14k | T
1-1 19k Ds 0-9 Qo~Q7
M74LS595P
1-9 13k ¢ttt 0-8 Q7
1-1 19k Ds 0-2 Qo~Q7
M74L.S596P
1-9 13k t Dt 0-8 Q7
I-1 8.5k LOAD
— 0-15 120 Qa,Q8 Qc,Qp
M74LS668P 1-1 17k u/D, T,Ep, Ev
1-5 20k Da~Dp 0-1 120 RCO
1-1 8.5k LOAD
— 0-15 120 Qa.Q8.,Qc,QD
M74L.S669P I-1 17k u/D, T, Ep, ET
1-5 20k Da~Dp 0-1 120 RCO
1-1 8.5k Ew ,
M74LS670P 1-7 R1=8.5k, Rz2=17k oc 0-10 120
1-1 17k Ra,Rg,Wa,Ws,Do~D3
1-9 14k Po~P7
M74LS682P 0-5 100
1-12 R1= 14k, Rz=24k Qo~Q7
1-9 14k Po~P7
M74L.S683P 0-7 _
1-12 Ri= 14k, Rz =24k Qo~Q7
M74LS684P 1-9 14k eAh 0-5 100
M74LS685P 1-9 14k AN 0-7 _—
M74L.S688P 1-9 14k 2Ah 0-5 100
M74LS689P I-9 14k AN 0-7 —
N
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Schematics of inputs

SCHEMATICS OF INPUTS AND OUTPUTS

I-1 1-2 I-3
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A 4 - INPUT -—
v --
T .
INPUT
BI/RBOO———
OUTPUT .
I-4 I-5 1-6
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VecO—t——— VceO -—
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INPUT - -
INPUT
I-7 1-8 I-9 : ‘
Voo O Veo -
R R
INPUT O—9 -_— Rz
INPUT O—9
I-10 I-11
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SCHEMATICS OF INPUTS AND OUTPUTS

Schematics of outputs

OUTPUT
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SCHEMATICS OF INPUTS AND OUTPUTS
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MITSUBISHI LSTTLs
QUADRUPLE 2-INPUT POSITIVE NAND GATES
DESCRIPTION
PIN CONFIGURATION (TOP V
The M74LSO00P is semiconductor integrated circuit contain- (To IEW)
ing four dual-input positive-logic NAND gates, usable as
negative-logic NOR gates.
U .
FEATURES 1a = [1] , 1g] Voo
® High breakdown input voltage (V; Z 15V) R T T3] — an
® Low power dissipation (P4 = 8mW.typical) g .5 INPUTS
® High speed (tpd = 6ns typical) outeur 1y «— 3] 12l
® | ow output impedance INPUTS 2A —» [Z E —4Y  OUTPUT
® Wide operating temperature range (Ta=-20~ +75°C) 28 — [5] ) 3a
‘ INPUTS
APPLICATIONS outPuT 2y « [B] [9] — 3B
General purpose, for use in industrial and consumer GND E 8| —3Yy outpuT
equipment.
FUNCTIONAL DESCRIPTION
The use of Schottky TTL technology enables the achieve- Qutline 14P4
ment of input high breakdown voltage, high speed, and low
power consumption as well as high fan-out. CIRCUIT SCHEMATIC Voo
When both A and B inputs are high the output Y is low. (EACH GATE) L
When either A or B input is low the output Y is high. Ok = 7.6k 120
AO ¢
FUNCTION TABLE ,Npms{ Y oureur
A B Y BO
L L H
H L A x K
L H H
H H L
—OGND
4
ABSOLUTE MAXIMUM RATINGS (Ta= —20~ +75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5—~+7 \"
Vi Input voltage —0.5~+15 \"
Vo Output voltage High-level state —0.5~Vce \Y
Topr Operating free-air ambient temperature range —20~+75 °C
Tstg Storage temperature range —65~ 4150 C
MITSUBISHI
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M74LSO0OP

QUADRUPLE 2-INPUT POSITIVE NAND GATES

RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75°C, -unless otherwise noted )

Limits
Symbol Parameter Unit
Min Typ Max
Voo Supply voltage 4.75 5 5.25 \%
loH High-level output current Von=2.7V 0 —400 zA
VoL=0.4V 0 4 mA
loL Low-level output current
VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted )

" Limits .
Symbol Parameter Test conditions Unit
Min Typ* Max
ViH High-level input voltage 2 \Y
ViL Low-level input voltage 0.8 v
Vic Input clamp voltage Veo=4.75V, lic=—18mA —1.5 \%
VoH High-level output voltage Vec=4.75V, V|=0.8V, loH=—400xA 2.7 3.4 Vv
Veoc=4.75V loL=4mA 0.25 0.4 \%
VoL Low-level output voltage ce oL .
V=2V loL=8mA 0.35 0.5 \%
Veoc=5.25V, V|=2.7V 20 A
[I¥] High-level input current cc ! “
Vecc=5.25V, V=10V 0.1 mA
hL Low-level input current Vee=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current ( Note 1) Veg=5.25V, Vo=0V —20 —100 mA
lccH Supply current, all outputs high Vee=5.25V, V|=0V 0.8 1.6 mA
looL Supply current, all outputs low Voc=5.25V, V|=4.5V 2.4 4.4 mA
% : All typical values are at Vce =5V, Ta=25°C. .
Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Vco=5V, Ta=25C, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
. Min Typ Max
tpLH Low-to-high-level output propagation time CL=15pF 6 15 ns
trHL High-to‘low-level output propagation time (Note 2) 6 15 ns
Note 2: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)
INPUT Vee OUTPUT
A B 7[ XK
PG DUT
500 CL Y
J; teuL [
(1) vThe pulse generator (PG) has the following characteristics:
PRR = 1MHz, tr = 6ns, tf = 6ns, tyy = 500ns, ¢
Vp = 3Vp.p, Zo =509
{2) Cy includes probe and jig oapacitance.
\
2—10 ELECTRIC



MITSUBISHI LSTTLs

M74LS02P

QUADRUPLE 2-INPUT POSITIVE NOR GATES

DESCRIPTION , , - PIN CONFIGURATION (TOP VIEW)
The M74LS02P is a semiconductor integrated circuit
containing 4 dual-input positive NOR and negative NAND
gates.
\J
FEATURES OuTPUT 1Y « [T} Ma]  Vee
® High breakdown input voltage (V, 2 15V) (1A= E@ 3] — 4Y  OUTPUT
P
® Low power dissipation (Pd= 10mW typical) INPUTS 18— I;‘ 7] - e |
® High speed (tpd = 6ns typical) [ INPUTS
® |ow output impedance outPuT  2v «— [4] 1] +— 48
® Wide operating temperature range (Ta = -20 ~ +75°C) { 2A — [5] [10] — 3y  ouTPUT
INPUTS
28 —[6 9]« 3A
APPLICATION g @j } INPUTS
General purpose, for use in industrial and consumer eno (7] 8] 38
equipment.
FUNCTIONAL DESCRIPTION .
The use of Schottky TTL technology, enables the achieve- Outline 14P4
ment of high input voltage, high speed, low power dissipa-
tion, and high fan-out. CIRCUIT SCHEMATIC -OVce
. . - . (EACH GATE) L [
When at least input A or input B is high, output Y is low, 20K 2063 7.6k 1203
and when both A and B are low, Y is high.
_ |
FUNCTION TABLE po— = J\EE
INPUTS: Y
A B Y Bo— ¢ OUTPUT
L L H
H L L L 3.5k
- - - Ak 2.8k
H H L
-OGND
UNIT: Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vece Supply voltage —-0.5~+7 \Y
Vi Input voltage —0.5~+15 \Y
Vo Output voltage High-level state —0.5~Vce \"
Topr Operating free-air ambient temperature range —20~+75 ‘c
Tstg Storage temperature range —65~-+150 c
MITSUBISHI
ELECTRIC 2—1




MITSUBISHI LSTTLs

M74LSO02P

QUADRUPLE 2-INPUT POSITIVE NOR GATES

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75°C, unlessotherWisenowdj

Limits
Symbol Parameter Unit
Min Typ Max
Voo Supply voltage 4.75 5 5.25 \Y
loH High-level output current VoH=2.7V 0 —400 uA
VoL=0.4V 0 4 mA
loL Low-level output current
VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted )

- Limits Unit
Symbol Parameter Test conditions Min Tyo* Max ni
VIH High-level input voltage 2 Y
ViL Low-level input voltage . 0.8 Vv
Vic Input clamp voltage Veo=4.75V, lic=—18mA —1.5 \2
VoH High-level output voltage Vce=4.75V, V|=0.8V, loy=—400uA 2.7 3.4 Y
Vee=4.75V loL=4mA 0.25 0.4 Vv
VoL Low-level output voltage ce oL
. V=2V loL=8mA 0.35| 0.5 v
Vge=5.25V, V|=2.7V 20 A
liH High-level input current. cc ! “
Vee=5.25V, V=10V 0.1 mA
L Low-level input current Vece=5.25V, V|=0.4V. —0.4 mA
los Short-circuit output current (Note 1) Vee=5.25V, Vo=0V —20 —100 mA
lcoH Supply current, all outputs high Vee=5.25V, Vi=0V 1.6 3.2 mA
lcoL Supply current, all outputs low Vge=5.25V, V|= 4.5V 2.8 5.4 mA
% . All typical values are at Ve =5V, Ta=25°C.
© Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C, unless otherwise noted) !
Symbol P; T diti Limits Uni
t est conditions t
ym arameter I Min Typ Max ni
teLH Low-to-high-level output propagation time CL=15pF 6 15 ns
tPHL High-to-low-level output propagation time (Note 2) 6 15 ns

Note 2: Measurement circuit

TIMING DIAGRAM

(Reference level = 1.3V)

INPUT Vee OUTPUT
A B A )K ‘
PG DUT _7
509 Cu Y
7.7[7 tpHL [
(1) The pulse generator (PG) has the following characteristics:
PRR= 1MHz, tr = 6ns, tf = 6ns, ty = 500ns,
Vp =3Vpp, Zo =500
(2) Cp includes probe and jig capacitance.
2—12 ELECTRIC



MITSUBISHI LSTTLs

M74LSO3P

QUADRUPLE 2-INPUT POSITIVE NAND GATE
WITH OPEN COLLECTOR OUTPUT

DESCRIPTION

The M74LS03P is a semiconductor integrated circuit
containing four dual-input positive-logic NAND gates with
open collector outputs, usable as negative-logic NOR gates.

PIN CONFIGURATION (TOP VIEW)

Y
FEATURES weurs |7 0 ] veo
® Usable in AND-Tie connection l 1B — E E — 4A
. . INPUTS
° H!gh breakdown input voltage (V| = 15V) OUTPUT 1y o E % .‘_il — B
@ High breakdown output voltage (Vg = 7V) 3
® | ow power dissipation (Pq = 8mW typical) 2A— E E — 4Y OUTPUT
. . INPUTS
® High speed (tpd = 10ns typical) 28 — E E —3a
® \Wide operating temperature range (T3 = —20 ~ +75°C) * } INPUTS
outPuT 2Y « [§] [9] 3B
APPLICATION aNo [T *L_T§]—»3v output

General purpose, for use in industrial and consumer

equipment.
* : OPEN COLLECTOR QUTPUT

FUNCTIONAL DESCRIPTION Outline 14P4

With use of open collector outputs and‘SBD inputs

featuring a high breakdown voltage, the high-level output CIRCUIT SCHEMATIC (EACH GATE)

impedance can be selected freely by use of an external load

resistor. This permits wire-AND connection which has been % —OVee
20k 7.6k

impossible with conventional gates.
When inputs A and B are high, output Y is low and when
one or both inputs are low, the output Y is high.

AO - |
INPUTS
FUNCTION TABLE N
°° e A T
A B v JI‘< OUTPUT
L L H <
<l 5k
kA
H
H L I oGND
L H H
H H L UNIT : Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7 Vv
V) Input voltage —0.5~+15 \Y
Vo Output voltage High-level state —0.5~+7 \Y
Topr Operating free-air ambient temperature range —20~+75 " °C
Tstg Storage temperature range —65~ 4150 °c

MITSUBISHI
ELECTRIC 2—-13



MITSUBISHI LSTTLs

M74LS0O3P

QUADRUPLE 2-INPUT POSITIVE NAND GATE
WITH OPEN COLLECTOR OUTPUT

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75°C, unless otherwise noted)

Limits
Symbol Parameter Unit
Min Typ Max .

Vee Supply voltage - 4.75 5 5.25 \)
loH High-level output current Vo =5.5V 0 100 uA
VoL=0.4V 0 4 mA
loL Low-level output current T
VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~+75°C, unless otherwise noted )

Symbol b T ; Limits uni
ol iti nit
ym arameter est conditions i Tvo *| Mox i
Vin High-level input voltage 2 v,
ViL Low-level input voltage 0.8 \"
Vic Input clamp voltage Veo=4.75V, lic=—18mA —1.5 vV
Veo=4.75V, V=0.
loH High-level output current ce V. Vi 8v 100 A
Vo=5.5V
Voe=4.75V loL=4mA 0.25 0.4 \
VoL Low-level output voltage
V=2V loL=8mA 0.35 0.5 \
Vee=5.25V, V|=2.7V 20 A
[T} High-level input current ce I “
Vee=5.25V, V|=10V 0.1 mA
e Low-level input current Vee=5.25V, V|=0.4V —0.4 mA
IcoH Supply current, all inputs high Vec=5.25V, V=0V 0.8 1.6 mA
lcoL Supply current, all outputs low Vge=5.25V, V|=4.5V ‘2.4 4.4 mA
% ! All typical values are at Vgg=5V, Ta=25°C
SWITCHING CHARACTER ISTICS (Vcc=5V, Ta=25°C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tPLH Low-to-high-level/high-to-low-level RL=2kQ 10 32 ns
TP output propagation time CL=15pF (Note1) 10 28 ns

Note 1: Measurement circuit

¢ INPUT Voe

|

PG DUT

T

RL

50Q

TIMING DIAGRAM (Reference level = 1.3V)

Vce OUTPUT

(1) The pulse generator (PG) has the following characteristics:

PRR = 1MHz, t; = 6ns, tf = 6ns, ty = 500ns,
Vp =3Vpp, Zo = 5092
(2) CL includes probe and jig capacitance.

—

S

TPHL tPLH

2—14
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MITSUBISHI LSTTLs

M74LS04P

HEX INVERTERS

DESCRIPTION
The M74LS04P is a semiconductor integrated circuit
containing 6 inverter circuits.

FEATURES

PIN CONFIGURATION (TOP VIEW)

\
® High breakdown input voltage (V; 2 15V) weut 1A — [1] 14] Voo
® Low power dissipation (Pd=12mW typical) OUTPUT 1Y « [_T_ ﬁﬁl «— A INPUT
® High speed (tpd = 6ns typical) NPUT 2A —» E E v 6y OUTPUT
® | ow output impedance 3
® Wide operating temperature range (T, = -20 ~ +75°C) outeut 2Y-«— [4] ﬁﬁl <+ SA INPUT
INPUT 3A — [5] 1] — sv output
APPLICATION ay E& [3] « 4a npUT
General purpose, for use in industrial and consumer ouTPUT
equipment. S (8] — 4y ouTPuT
FUNCTIONAL DESCRIPTION
The use of Schottky TTL technology enables the achieve-
ment of high input voltage, high speed, low power dissipa- Outline 14P4
tion and high fan-out.
When input A is high, output Y is low, and when A is low, ?EIRggIT SCHEMATIC O Voo
Y is high. INVERTER) 20kZ 76k
FUNCTION TABLE L
INPUT AO——
A N Y ouTPuT
L H
H L
x 2.8kS >
O GND
UNIT: Q
ABSOLUTE MAX' MUM RATINGS (Ta=—20—~ +75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7 \Y
Vi Input voltage —0.5~+15 \
Vo |, Output voltage High-level state —0.5~Vce \Y
Topr Operating free-air ambient temperature range —20~+75 °c
Tstg Storage temperature range —65~+150 c
MITSUBISHI
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MITSUBISHI LSTTLs .

M74LS04P

HEX INVERTERS

RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75%C, unless otherwise noted )

Limits
Symbol Parameter Unit
Min Typ Max
Voo Supply voltage 4.75 5 5.25 \Y
loH High-level output current Von=2.7V 0 —400 uA
VoL=0.4V 0 4 mA
loL Low-level output current
VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
: Min Typ* Max
ViH High-level input voltage 2 v
ViL Low-level input voltage 0.8 \Y%
Vic Input clamp voltage Vgce=4.75V, lic=—18mA —1.5 \Y%
VoH High-level output voltage Vee=4.75V, V|=0.8V, loy=—400uA 2.7 3.4 \%
VoL Low-level output‘ voItagé Voo=4.75V foL=4mA 0.25 0.4 v
Vi=2Vv loL=8mA 0.35 0.5 \
(M High-level input current Voo=5.25V, Vi=2.7V 20 uA
Vee=5.25V, V=10V 0.1 mA
e Low-level input current Vee=5.25V, Vi=0.4V —0.4 mA
los Short-circuit output current (Note 1) Vge=5.25V, Vo=0V —20 —100 mA
lccH Supply current, all outputs high Vce=5.25V, V=0V 1.2 2.4 mA
lcoL Supply current, all outputs low Vce=5.25V, V|=4.5V 3.6 6.6 mA
* : All typical values are at Vcc =5V, Ta=25°C, ‘
Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Voo=5V, Ta=25C, unless otherwise noted)
Symbol Parameter Test conditions - Limits Unit
Min Typ Max
tpLH High-to-low-level output propagation time CL=15pF 6 15 ns
tPHL Low-to-high-level output propagation time (Note 2) 6 15 ns

Note 2: Measurement circuit

TIMING DIAGRAM

(Reference level = 1.3V)

2—16

INPUT Vee OUTPUT
PG DuUT / \
J_ A / \
50Q Cu
l Y
tPHL teLH
(1) The pulse generator (PG) has the following characteristics: L B
PRR = 1MHz, t; = 6ns, tf = 6ns, ty = 500ns,
Vp =3Vpp, Zo =500
(2) C includes probe and jig capacitance.

ELECTRIC



MITSUBISHI LSTTLs

M74LSOS5P

HEX INVERTERS WITH OPEN COLLECTOR OUTPUTS

DESCRIPTION
The M74LS05P is a semiconductor integrated circuit
containing 6 open collector output inverter circuits.

FEATURES

® Usable in AND-Tie connection.

o High breakdown input voltage (V| 2 15V)

® Low power dissipation (P4 = 12mW typical)

® High speed (tpd = 10ns typical)

® Wide operating temperature range (Ty=-20~ +75°C)

APPLICATION
General purpose,
equipment.

for use in industrial and consumer

FUNCTIONAL DESCRIPTION

With the use of Schottky barrier diodes for the inputs and
open-collector outputs, the high-level output impedance
can be selected freely by use of an external load resistor.
This permits wire-AND connection, which has been impos-
sible with conventional gates.

When input A is high, output Y is low, and when A is low,
Y is high.

FUNCTION TABLE

PIN CONFIGURATION (TOP VIEW)

ineut 14 — [T ~ 1a]  Vee
OUTPUT 1Y < EB ﬁj — 6A INPUT
iNeUT 2A — [3f— [17] — 6Y outpuT
OUTPUT 2Y <= Ej iﬂ «— 5A INPUT
INPUT 3A — [5] [10] — s5v outeur
OUTPUT 3Y < E;? i:] «— 4A INPUT
GND 7 [8] — 4y outpuT
* ! OPEN COLLECTOR OUTPUT
Outline 14P4

CIRCUIT SCHEMATIC (EACH INVERTER)

—O Vee

A Y
A Y INPUT OUTPUT
L 4
H L y
O GND
UNIT : Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7 \Y
Vi Input voltage —0.5~+15 v
Vo Output voltage High-level state —0.5~+7 \
Topr Operating free-air ambient temperature range —20~+75 Cc
Tstg Storage temperature range —65~+150 °c
MITSUBISHI
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MITSUBISHI LSTTLs

M74LSOSP

HEX INVERTERS WITH OPEN COLLECTOR OUTPUTS

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C, unless otherwise noted)

Limits .

Symbol Parameter Unit
Min Typ Max

Vee Supply voltage 4.75 5 5.25 \"
loH High-level output current Vo =5.5V 0 100 uA
VoL=0.4V 0 4 mA

loL Low-level output current

VoL=0.5V 0 8 mA

ELECTR'CAL CHARACTERISTICS (Ta=—20~ +75°C, unless otherwise noted)

ool . . T ’ Limits Uni
meter st itil t

Symbo ara est conditions in Ty ok ni
VIH High-level input voltage 2 V.

. ViL Low-level input voltage 0.8 \Y]
Vic Input clamp voltage Vce=4.75V, liIc=—18mA —1.5 \"
loH High-level output current Vgoc=4.75V, V;=0.8V, Vo=5.5V 100 A
VoL Low-level output voltage Voo=4.75V loL=4mA 0.25 0.4 v
V=2V loL=8mA 0.35 0.5 \Y

™ High-level input current Voc=5.25V, Vi=2.7V 20 HA
Voc=5.25V, VI=10V 0.1 mA

he Low-level input current Vee=5.25V, V|=0.4V —0.4 mA
lccH Supply current, all outputs high Vee=5.25V, V=0V 1.2 2.4 mA
lcoL Supply current, all outputs low Vce=5.25V, V|= open 3.6 6.6 mA

* . All typical values are at Vcc =5V, Ta = 25°C.
SWITCHING CHARACTERISTICS (Voo=5V. Ta=25'C, unless otherwise noted)
Symbol P T d Limits §]

'mbol arameter iti it

i est conditions in Tvo Ve ni
teLH Low-to-high-level output propagation time RL=2kQ 10. 32 ns
teHL High-to-low-level output propagation time CL=15pF (Note 1) 10 | 28 ns

Note 1: "Measurement circuit

TIMING DIAGRAM (Reference level = 1.3V)

Vee OuTPUT

INPUT Vee
T AL C—!
] (N
PG DUT J-
50Q ; CL v
l tPHL tPLH

(1) The pulse generator (PG) has the following characteristics:

PRR = 1MHz, t, = 6ns, tf = 6ns, ty, = 500ns,

Vp =3Vpp, Zo =502
(2) CL includes probe and jig capacitance.

2—18
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QUADRUPLE 2-INPUT POSITIVE AND GATES

MITSUBISHI LSTTLs

M74LSO8P

DESCRIPTION

The M74LS08P is a semiconductor integrated circuit
containing 4 dual input-positive AND.and negative OR
gates.

FEATURES

® High breakdown input voltage (V| 2 15V)

® Low power dissipation (P4 = 17mW typical)

High speed (tpd = 10ns typical)

Low output impedance

Wide operating temperature range (T, =-20 ~ +75°C)

APPLICATION

General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION
The use of Schottky TTL technology, enables the achieve-

ment of high input voltage, high speed, low power dissipa-

tion, and high fan-out.
When both inputs A and B are high, output Y is high, and
when either or both of the inputs are low, Y is low.

PIN CONFIGURATION (TOP VIEW)

E Vee
B3] «— 4A
INPUTS
_T_E] «— 4B
1] — 4y outeur

1A — |1
INPUTS
1B — |2

OUTPUT 1Y «— |3

E
g

INPUTS{
28 — [5] [10] — 3a
} INPUTS
OUTPUT 2Y + |_e—_‘ 9] — 3B
GND 7 8] — 3y ouTPuT
Outline 14P4

CIRCUIT SCHEMATI
(EACH GATE) ‘ 0 Vee

20k 2

FUNCTION TABLE AO 1¢
PUT . oY
A B Y INPUTS BO i< OUTPUT
L L L
H L L
L H L F W'y
H H H
OGND
UNIT: Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vco Supply voltage —0.5~+17 \"
Vi Input voltage —0.5~+15 v
Vo Output voltage High-level state —0.5~+Vge \Y
Topr Operating free-air ambient temperature range —20~+175 °C
Tstg Storage temperature range —65~+150 ‘C

MITSUBISHI
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MITSUBISHI LSTTLs

M74LSO8P

QUADRUPLE 2-INPUT POSITIVE AND GATES

RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75°C, unless otherwise noted )

Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.75 5 5.25 \
loH High-level output current VoH=2.7V 0 —400 uA
VoL=0.4V 0 4 mA
loL Low-level output current
VoL=0.5V ' 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~+75°C, unless otherwise noted )

bol P: Test conditions Limits Uni
1T
Sym arameter Vin Typo Max nit
VIH High-level input voltage 2 A\
ViL Low-level input voltage 0.8 v
Vic Input clamp voltage Veec=4.75V, ljg=—18mA —1.5 \Y
VoH High-level output voltage Vee=4.75V, V=2V, loH= —400 uA 2.7 3.4 \Y
Vee=4.75V loL=4mA 0.2 0.4 \Y
VoL Low-level output voltage ce oL=4m 5
V|=0.8V loL=8mA 0.35 0.5 \%
Vec=5.25V, V|=2.7V 20 H#A
liH High-level input current
Vge=5.25V, V=10V 0.1 mA
he Low-level input current Vee=5.25V, V|(=0.4V —0.4 mA
los Short-circuit output current (Note 1) Vee=5.25V, Vo=0V —20 —100 mA
lceH Supply current, all outputs high Voe=5.25V, Vi=4.5v 2.4 4.8 mA
lcoL Supply current, all outputs low Vee=5.25V, ViI=o0Vv 4.4 8.8 mA
% @ Alltypical values are at Vec =5V, Ta = 25°C,
Note 1: All measurement should be done quickly, and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Voo=5V, Ta=25C, unless otherwise noted )
. Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
tpLH Low-to-high-level output propagation time CL=15pF 9 15 ns
tpHL High-to-low-level output propagation time (Note 2) 10 20 ns

Note 2: Measurement circuit

TIMING DIAGRAM

(Reference level = 1.3V)

INPUT Vee - OUTPUT
A B 7 . S
PG DUT l
500 C vy
tPLH tpHL

(1) The pulse generator (PG) has the following characteristics:

PRR = 1MHz, tr = 6ns, tf = 6ns, ty, = 500ns,

Vp =3Vp.p, Zo =508 ’
(2) Cp includes probe and jig capacitance.

ELECTRIC



MITSUBISHI LSTTLs

M74LS09P

QUADRUPLE 2-INPUT POSITIVE AND GATES WITH OPEN COLLECTOR OUTPUTS

DESCRIPTION

The M74LS09P is a semiconductor integrated circuit
containing 4 dual-input positive AND and negative OR
gates with open collector output.

FEATURES

® Usable in wire-AND connection

e High breakdown input voltage (V| 2 15V)

® High breakdown output voltage (Vo 2 7V)

® Low power consumption (Pq= 17mW typical)

e High speed (tpg = 13ns typical)

® Wide operating temperature range (T3 =-20 ~ +75°C)
APPLICATION

General purpose, for use in industrial and consumer
equipment,

FUNCTIONAL DESCRIPTION

With the use of open collector output, the high-level output
impedance can be freely selected by means of an external
load resistor. This enables use in wire-AND, which has been

PIN CONFIGURATION (TOP VIEW)

1A — [1]
1B —»E

INPUTS {

10] «—

o
0
j‘—
i —
b Ok

OUTPUT 1Y « E
2a — [4]
INPUTS [
28 — [5]
OUTPUT  2Y « [§]
oo [T

3] —

Vee

4A

4B

3Y

’ INPUTS
QUTPUT
, INPUTS

OUTPUT

%! OPEN COLLECTOR OUTPUT

Outline 14P4

CIRCUIT SCHEMATlC

(EACH GATE)

O Vee
impossible with conventional gates. 20k3 11kS 7.6K3
When both inputs A and B are high, output Y is high and
when either or both of them are low, Y is low.
- (AO— d
INPUTS
BO i€

FUNCTION TABLE v

A B % QUTPUT

3.5k

L L L VY 2.8k

H L L

L H L l -O GND

H H H , UNIT : Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit

Vce Supply voltage —0.5~+7" \Y

Vi Input voltage —0.5~+15 v

Vo Output voltage High-level state —0.5~+7 v

Topr Operating free-air ambient temperature range —20~+75 °C

Tstg Storage temperature range —65~ +150 ‘C

MITSUBISHI
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MITSUBISHI LSTTLs

M74LS09P

QUADRUPLE 2-INPUT POSITIVE AND GATES WITH OPEN COLLECTOR OUTPUTS

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75°C, unless otherwise noted)

) Limits

Symbol Parameter Unit
Min Typ Max

Vce Supply voltage 4.75 5 5.25 \ '
loH High-level output current Vo =5.5V 0 100 uA
VoL=0.4V 0 4 mA

.loL Low-level output current

VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted)

- Limits .
Symbol Parameter Test conditions - Unit
1 Min Typ* Max
ViH High-level input voltage 2 Vv
ViL Low-level input voltage : 0.8 \2
Vic Input clamp voltage Vgoc=4.75V, lic=—18mA —1.5 \
loH High-level output current Vec=4.75V, V=2V, Vp=5.5V 100 H“A
: Vgoe=4.75V loL= 0.2 0.4 \%
VoL Low-level output voltage e oL=4mA 5
V|=0.8V loL=8mA 0.35 0.5 \
. . Veg=5.25V, V|=2.7V 20 uA
liH High-level input current
Vece=5.25V, Vi=10V 0.1 mA
he Low-level input current Vec=5.25V, V|=0.4V . —0.4 mA
lcoH Supply current, all outputs high « , Vee=5.25V, V=0V 2.4 4.8 . mA
lcoL Supply current, all outputs low Vgc=5.25V, V|=4.5v 4.4 8.8 - mA
* © All typical values are at Ve =5V, Ta = 25°C.
SWITCHING CHARACTER lsT ICS (Voc=5V, Ta=25°C, unless otherwise noted )
Limits
Symbol . Parameter Test conditions - Unit
Min Typ Max
teLH High-to-low-level output propagation time RL= 2kQ 15 35 ' ns
tpHL Low-to-high-level output propagation time ’ CL=15pF (Note 1) 10 35 ns
Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)
INPUT Vee Vce OUTPUT
Ru A B j \
PG DUT

500 ICL Y
l teLn tpHL

(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t; = 6ns, tf = 6ns, ty, = 500ns,
Vp =3Vpp, Zo =500

(2) C_ includes probe and jig capacitance.

MITSUBISHI
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MITSUBISHI LSTTLs

M74LS10P

TRIPLE 3-INPUT POSITIVE NAND GATES

DESCRIPTION

The M74LS10P is a semiconductor integrated circuit
containing three triple-input positive NAND and negative
NOR gates.

\
FEATURES e { 8 [ i@ 1] veo
® High breakdown input voltage (V, 2 15V) 1c —+[2 E +<— 1A INPUT
® |Low power dissipation (P4 = 8mW typical) A =03 @ E — 1Y OUTPUT

PIN CONFIGURATION (TOP VIEW)

® High speed (tpd = 6ns typical)

® Low output impedance nPUTS { 2B — [4 1] « 3A

® Wide operating temperature range (T, = -20 ~ +75°C) 20 — E E «— 3B} INPUTS
TPUT Y 6 9 3C

APPLICATION ourrut  2Y « [6] 5]

General purpose, for use in industrial and consumer GND E E — 3Y ouTPuT

equipment.

FUNCTIONAL DESCRIPTION )
The use Schottky TTL technology has enabled the Outline 14P4

achievement of high input voltage, high speed, low power
CIRCUIT SCHEMATIC

dissipation and high fan-out. (EACH GATE) O Vce
When all inputs A, B and C are high, output Y 'is low, and 20kS 7.6k 120%
when one or more of the inputs is low, Y is high.
b
INPUTS{ BO- ] 5K
FUNCTION TABLE I S
A N Y co <
L L H
H L H
- = - k%
H H L
O GND
N=B-C UNIT : @
ABSO LUTE MAX' MU M RAT' NGS (Ta=—20~ +75°C, unless otherwise noted.)
Symbol Parameter Conditions Limits Unit
Vece Supply voltage —0.5~+7 \%
V) Input voltage —0.5~+15 \
Vo Qutput voltage High-level state —0.5~+Vce Vv
Topr Operating free-air ambient temperature range —20~+175 ‘Cc
Tstg Storage temperature range . —65~+150 °Cc
MITSUBISHI
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M74LS10P

TRIPLE 3-INPUT POSITIVE NAND GATES

RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75C, unless otherwise noted )

Limits
Symbol Parameter Unit
Min Typ Max
Vce Supply voltage 4.75 5 5.25 \
loH High-level output current Vox=2.7V 0 —400 uA
VoL=0.4V 0 4 mA
loL Low-level output current
VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted )

- Limits X
Symbol Parameter Test conditions vin Typ® Vax Unit
VIH High-level input voltage 2 \%
Vi Low-level input voltage ) 0.8 \Y]
Vic Input clamp voltage Veoc=4.75V, lic=—18mA —1.5 \
VoH High-level output voltage Vec=4.75V, V=0.8V, loH= —400uA 2.7 3.4 \
Voc=4.75V loL=4mA 0.25 0.4 \
VoL Low-level output voltage V=2V ToL=8mA 0.35 05 v
L™ High-level input current Veo=5.25V, Vi=2.7V 2 KA
Vge=5.25V, V=10V 0.1 mA
he Low-level input current Vge=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current (Note 1) Vee=5.25V, Vo=0V —20 —100 mA
lccH Supply current, all outputs high Vee=5.25V, V=0V 0.6 1.2 mA
looL Supply current, all outputs low Vee=5.25V, V|=4.5V 1.8 3.3 mA
% . All typical values are at Ve =5V, Ta = 25°C,
Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Vce=5V, Ta=25C, unless otherwise noted )
Symbol Parameter ’ Test conditions Limits Unit
Min Typ Max .
tpLH Low-to-high-level output propagation time CL=15pF 6 15 ns
tPHL High-to-low-level output propagation time (Note 2) ’ 9 15 ns
Note 2: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)

INPUT Veo ouTPUT

PG : puT ‘ / \
Ao (N
CL v

50Q .

tPHL tpLH

(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t; = 6ns, tf = 6ns, ty, = 500ns,
Vp = 3Vp.p, Zo =502

(2) Cy includes probe and jig capacitance.
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M74LS11P

TRIPLE 3-INPUT POSITIVE AND GATE

"DESCRIPTION
The M74LS11P is a semiconductor integrated circuit
containing three triple-input positive AND and negative OR
gates.

FEATURES

® High breakdown input voltage (V| = 15V)

® | ow power dissipation (P4 = 13mW typical)

® High speed (tpd =10ns typical)

® Low output impedance

® Wide operating temperature range (T = —20 ~ +75°C)

APPLICATION

General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION
The use of Schottky TTL technology and active output
pullups enables the achievement of input high breakdown
voltage, high speed, lower power dissipation and high fan-
out. )

When inputs A, B and C are high, output Y is high and
when one or more of the inputs is low, Y is low.

PIN CONFIGURATION (TOP VIEW)

\J
1B — E E Vee
INPUTS
1c — [2] 73] <~ 1A INPUT
2A — % 2] — 1y output

11 «— 3A

INPUTS {28 — [4]

ZC—'E

ouTPUT  2Y « [B]

[10] < 3B} npuTS

[9] «~ 3c

GND 7 8] — 3y outPuT

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

O Vee

20k3

Ao———14
IN- ¢
FUNCTION TABLE puts®° D o Q9T
co |
A N Y
L L L
H L L YV VY
L H L
H H H O GND
N=B-C UNIT : Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7 \%
\ Input voltage —0.5~ +15 \%
Vo Output voltage High-level state —0.5~Vge \
Topr Operating free-air ambient temperature range —20~+75 ‘c
Tstg Storage temperature range —65~+150 ‘C

MITSUBISHI
ELECTRIC 2—25




MITSUBISHI LSTTLs

M74LS11P

TRIPLE 3-INPUT POSITIVE AND GATE

RECOMMENDED OPERATING COND'T'ONS (Ta=—20~ +75°C, unless otherwise noted )

Limits
Symbol Parameter Unit
Min Typ Max

Voo Supply voltage 4.75 5 5.25 \%
loH High-level output current VoH=2.7V 0 —400 uA
. VoL=0.4V 0 4 mA

loL Low-level output current

VoL=0.5V 0 8 mA

E LECTR |CAL CHARACTE R ISTICS (Ta=—20~ +75°C, unless otherwise noted )

Limits
Symbol Parameter Test conditions Unit
Min Typ * Max
ViH High-level input voltage 2 \%
ViL Low-level input voltage 0.8 Vv
Vic Input clamp voltage Vec=4.75V, lic=—18mA —1.5 v
VoH High-level output voltage Voc=4.75V, V|=2V, lo4=—400uA 2.1 3.4 \%
VoL Low-level output voltage Voo=4.75V loL=4mA 9.25 0.4 v
Vi=0.8V loL=8mA 0.35 0.5 Y
hH High-level input current Veg=5.25V, Vi=2.7V 2 )
Vee=5.25V, V=10V 0.1 mA
e Low-level input current Vge=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current (Note 1) Vgc=5.25V, Vo=0V —20 —100 mA
looH Supply current, all outputs high Vee=5.25V, V|=4.5v 1.8 3.6 mA
lcoL Supply current, all outputs low Vee=5.25V, Vi= 0V 3.3 6.6 mA
%  All typical values are at Vgg=5V, Ta=25°C. )
Note 1: All measurements should be done quickly and not more than one output should be shorted at a time,
SWITCHING CHARACTERISTICS (Voo=5V, Ta=25°C, unless otherwise noted )
Symbol Parameter Test con;ﬁﬁons Limits Unit
Min Typ Max
teLH Low-to-high output level propagation time CL=15pF 9 15 ns
teHL High-to-low output level propagation time (Note 2) 10 20 ns

Note 2: Measurement circuit

TIMING DIAGRAM (Reference level = 1.3V)

INPUT Vee OUTPUT
PG DUT J_ A~G Z S
500 l Cu
Y
(1) The pulse generator (PG) has the following characteristics: tpLH tPHL
PRR = 1MHz, tr = 6ns, tf = 6ns, tyw = 500ns,
Vp =3Vp.p, Zo = 5082,
(2) Cr includes probe and jig capacitance.
’
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M74LS12P

TRIPLE 3-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT

DESCRIPTION

The M74LS12P is a semiconductor integrated circuit
containing three triple-input positive-logic NAND vgates
with open collector outputs, usable as negative-logic NOR
gates.

FEATURES

® Usable in wire-AND connection

® High breakdown input voltage (V, 2 15V)

® Low power dissipation (Pg = 6mW typical)

® High speed (tpd = 13ns typical)

® Wide operating temperature ranyge (Ta=-20~ +75°C)

APPLICATION
General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION

With the use of Schottky barrier diodes for the inputs and
open-collector outputs, the high-level output impedance
can be selected freely by use of an external load resistor.

This permits wire-AND connection which has been impos-

1B —[1
INPUTS
. 1C —-[Z
2a — [3]
28 — [4]
2¢ — [5}

ouTPUT  2Y « [6]

eno  [7]

INPUTS

Outline

ek

\J

1___3|.0-1A
[12] — 1v
1] « 34
19] « 3B
5] + 3C
z]—»aY

PIN CONFIGURATION (TOP VIEW)

Vee

INPUT

OUTPUT

INPUTS

OUTPUT

* 1 OPEN COLLECTOR OUTPUT

14P4

CIRCUIT SCHEMATIC (EACH GATE)

. . . O Vee
sible with conventional gates.
When inputs A, B and C are high, output Y is low and v 20k 7.6k
when one or more of the inputs is low, the output Y is Ao ¢
high. INPUTS{ B ¢
co < Y
T o OUTPUT
e
74
FUNCTION TABLE > L
5k
£X% 3
A N Y
-0 GND
L L H
H L H UNIT : @
L H H
H H L
N=B-C
ABSOLUTE MAXIMUM -RATINGS (Ta=—20~ +75°C, unless otherwise noted )
Symbol N Parameter Conditions Limits Unit
Veco Supply voltage —0.5~+7 \Y
\ Input voltage —0.5~+15 \
Vo Output voltage High-level state —-0.5~+7 \%
Topr Operating free-air ambient temperature range —20~ +75 ‘c
Tstg Storage temperature range —65~ +150 °C
MITSUBISHI
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M74LS12P

TRIPLE 3-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT

RECOMMENDED OPERATING CONDITIONS ( Ta=—20~ +75°C, unless otherwise noted )

Limits ;
Symbol Parameter Unit
B Min Typ. Max
Vce Supply voltage 4.75 5 5.25 \
loH High-level output current Vo =5.5V 0 100 uA
VoL=0.4V 0 ’ 4 mA
loL Low-leve! output current
VoL=0.5V . 0 8 mA
ELECTRICAL CHARACTERISTICS (Ta=—20~ +75°C, unless otherwise noted )
" Limits
Symbol Parameter Test conditions Unit
. Min Typ * Max
A High-level input voltage . 2 \Y
Vi Low-level input voltage . 0.8 Vv
Vic Input-clamp voltage Vec=4.75V, li1c=—18mA —1.5 \"
loH High-level output current Vec=4.75V, V|=0.8V, Vo=5.5V 100 A
Vee=4.75V loL=4mA 0.25 0.4 . \%
VoL Low-level output voltage
. . V=2V loL=8mA 0.35 0.5 | \%
hH High-level input current Voe=5.25V, Vi=2.7V 20 “A
Vee=5.285V, Vi=10V 0.1 mA
he Low-level input current Vee=5.25V, V}=0.4V ’ —0.4 mA
lcoH Supply current, all inputs high Veoe=5.25V, V|=0V 0.7 1.4 mA
lcoL Supply current, all inputs low Vee=5.25V, V|=4.5V 1.8 3.3 mA
*  All typical viaues are at Vgg=5V, Ta=25C
SWITCHING CHARACTERISTICS (Vec=5V, Ta=25C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
t . Min Typ Max
tpLH Low-to-high-level/high-to-low level RL=2kQ - 10 32 ns
tpHL output propagation time CL=15pF (Note) 15 28 ns
Note: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)

INPUT Vece Vce OUTPUT

RL ‘
A~GC ! \
PG DUT _[- ——7 (__ i}
50Q l CL Y
l teHL teLH

(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, tr = 6ns, tf = 6ns, ty = 500ns,
Vp = 3Vp.p, Zo = 50Q.

(2) Ci includes probe and jig capacitance.

‘MITSUBISHI
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M74LS13P

' DUAL 4-INPUT NAND SCHMITT TRIGGER

DESCRIPTION PIN CONFIGURATION (TOP VIEW)

The M74LS13P is a semiconductor integrated circuit
containing two 4-input positive-logic NAND gates having a
Schmitt trigger function and negative-logic NOR gates.

FEATURES

® Suitable for waveform shaping applications

® Wide hysteresis width (0.8V typical) and high noise
margin

® High breakdown input voltage (V, 2 15V) -
(V) 2 15V, Vo 2 7V)

® Low power dissipation (Pq=17.5mW typical)

® High speed (tpq = 16ns typical)

® Wide operating temperature range (T5= —20~+75°C)

APPLICATION

General purpose, for use in industrial and consumer

equipment.

FUNCTIONAL DESCRIPTION
The use of Schottky TTL technology has enabled the

1A —[q
INPUTS |:
1B — 'Z

NC E

10 — E
INPUTS

{10—*5

oUTPUT 1Y« [6]

oo [7]

E Vee

[12] « 28
1] No

E._ZD

Outline 14P4

E._ 2A
INPUTS

10] < 2C
s :l ]»lNPUTs

8| — 2Y OUTPUT

NC : NO CONNECTION

CIRCUIT SCHEMATIC

(EACH SCHMITT TRIGGER)

achievement of input high breakdown voltage, high speed, . oVee
low power dissipation and high fan-out. With positive feed- 17k 120z
back. applied in .the circuit, -the hyst.erf.t5|s 'Wldth is 0.8V " « ‘
(typical). Accordingly, the noise margin is high. Even slow
&
changing input signals result in a shaped waveform output INPUTS Bo - m oY
d
without causing oscillation. ° < OUTPUT
When inputs A, B, C and D are high, output Y is low, Do— i 27k
: . - LLo1.
and when one or more of the inputs are low, Y is high. 7FZHT‘R
Refer to M74LS14P for the typical characteristics. +0GND
UNIT: Q
FUNCTION TABLE
A N Y
L L H
H L H
L H H
H H L
N=B-C-D
ABSOLUTE MAXIMUM RAT'NGS (Ta=—20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee, Supply voltage —0.5~+7 'V
Vi Input voltage —0.5~+15 \%
Vo Output voltage High-level state —0.5~ Vge \"
Topr Operating free-air ambient temperature range —20~ +75 C
Tstg Storage temperature range — 65~ +150 c
MITSUBISHI
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M74LS13P

DUAL 4-INPUT NAND SCHMITT TRIGGER

RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75°C, unless otherwise noted )

Limits
Symbol Parameter Unit
Min Typ Max

Ve Supply voltage 4.75 5 5.25 \%
loH High-level output current Vor=2.7V 0 —400 uA
: VoL=0.4V 0 4 mA

loL Low-level output current

VoL=0.5V 0 8 mA

"ELECTRICAL CHARACTERlSTICS (Ta=—20~ +75°C, unless otherwise noted )

ELECTRIC

Limits
Symbol Parameter Test conditions Unit
Min Typ * Max
\V2 Positive-going threshold voltage Veo=5V 1.4 1.6 1.9 \%
V- Negative-going threshold voltage Veo=5V 0.5 0.8 1 \%
VT4+-VT—| Hysteresis width Veo=5V 0.4 0.8 \
Vic Input clamp voltage Voo=4.75V, ljc=—18mA —-1.5 \Y
VoH High-level output voltage Voo=4.75V, Vi=0.5V 2.7 3.4 Vv
lon= —400 LA
= = 0 . . V
VoL Low-level output voltage Veo=4.75V loL=4mA L 0.4
Vi=1.9V loL=8mA 0.35 0.5 Vv
IT4+ Input current at positive-going threshold Vee=5V, Vi=VT1+ —0.14 mA
I7— Input current at negative-going threshold Voe=5V, V=Vt —0.18 mA
) . Vgo=5.25V, Vi=2.7V 20 uA
I High-level input current
Vec=5.25V, V|=10V 0.1 mA
he Low-level input current Vecc=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current (Note 1) Vgcc=5.25V, Vo=0V —20 —100 mA
lcoH Supply current, all outputs high Vge=5.25V, V=0V 2.9 6 mA
lcoL Supply current, all outputs low Vgc=5.25V, V|=4.5V 4.1 7 mA
* ! All typical values are at Vgg =5V, Ta=25C
Note 1: All measurements should be done quickly and not more than one output should be shorted at a time.
"SWITCHING CHARACTERISTICS (Vcc=5V. Ta=25°C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
t -to-high-| ion ti . 12 22 ns
PLH ’l:‘ov:] to-high-level output propagat.lon t.ume CL=15pF (Note2)
tPHL igh-to-low-level output propagation time 20 27 ns
[
Note 2: Measurement circuit - T|M|NG D|AG RAM
INPUT Voo OUTPUT )
A, B, C,D 7 1.6V 08V
PG DUT
J_ Y 1.3V 1.3V
500 Cu
l tPHL tpLH
(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t, = 6ns, t; = 6ns, t,, = 500ns, .
Vp =3Vp.p, Zo = 5092 :
(2) Cy includes probe and jig capacitance
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M74LS14P

HEX SCHMITT TRIGGER INVERTERS

DESCRIPTION
The M74LS14P is a .semiconductor integrated circuit
containing 6 Schmitt trigger inverter circuits.

FEATURES

® Suitable for waveform shaping applications

® Wide hysterisis width (0.8V typical) and high noise
margin

® High breakdown input voltage (V| 2 15V)

® Low power dissipation (P4 = 51mW typical)

® High speed (tpd = 12ns typical)

® Wide operating temperature range (Ta =-20 ~ +75°C)
APPLICATION

General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION

The use Schottly TTL technology has enabled the achieve-
ment of high input voltage, high speed, low power dissipa-
tion, and high fan-out. With positive feedback applied in
the circuit, the hysterisis width is 0.8V (typical). Accord-

PIN CONFIGURATION (TOP VIEW)

INPUT 1A — |I

%
E Vee
OUTPUT 1Y E; ; @E._ 6A INPUT
INPUT 2A— [3] [12] — 6 outpuT
W@E «— 5A INPUT
INPUT 3A — [] [10] » 5y ouTeuT
OUTPUT 3Y EF@E — 4A INPUT

ano [ 8] — 4v outeut

OUTPUT 2Y «— E

Outline 14P4

CIRCUIT SCHEMATIC (EACH CIRCUIT).

oVee
ingly, noise margin is high. Even slow changing input signals - 17k3 11k26.5k
result in a shaped waveform output without casing oscilla-
tion.
When input A is high, output Y is low, and when A is low,
Y is high >
. INPUT Ao f¢
TN
FUNCTION TABLE y 1.6k
A Y
L H
H L UNIT 1 Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vece Supply voltage —0.5~+7 A\
Vi Input voltage —0.5~+15 \%
Vo Output voltage High-level state —0.5~ Vce \%
Topr Operating free-air ambient temperature range —20~ +175 C
Tstg Storage temperature range —65~+4150 c
RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75°C, unless otherwise noted)
Limits
Symbol Parameter Unit
Min Nom Max
Veo Supply voltage 4.75 5 5.25 \
loH High-level output current VoH=2.7V 0 — 400 nA
VoL=0.4V 0 4| ma
loL Low-level output current
" VoL=0.5V 0 8 mA
MITSUBISHI
ELECTRIC 2—31




MITSUBISHI LSTTLs

M74LS14P

HEX SCHMITT TRIGGER INVERTERS

ELECTRICAL CHARACTERISTICS (Ta=—20~+75°C, unless otherwise noted )

. Limits X
Symbol Parameter Test conditions Vin Tynw Vo Unit
. i
VT Positive-going threshold voltage Vee=5V 1.4 1.6 1.9 Y
V- Negative-going threshold voltage Vee=5V 0.5 0.8 1 \Y
VT4-VT1=| Hysteresis Vee=5V 0.4 0.8 \
Vic Input clamp voltage Vee=4.75V, l)c=—18mA —1.5 \%
Vec=4.75V, V|=0.5V
VoH High-level output voltage cc ! 2.7 3.4 \%
loH= —400uA
. Vec=4.15V loL=4mA 0.25 0.4 \2
VoL Low-level output voltage
Vi=1.9V loL=8mA 0.35 0.5 \
IT, Input current at positive-going threshold Vee=5V. Vi=VT14 —0.14 mA
IT- {nput current at negative-going threshold Vee=5V, V|=V1_ —0.18 mA
) S Vee=5.25V, V|=2.7V 20 uA
[T} High-level input current
Vcec=5.25V, V=10V 0.1 mA
he Low-level input current . Vecec=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current  (Note 1) Vee=5.25V,'Vo=0V —20 —100 mA
lccH Supply current, all outputs high Veec=5.25V, V=0V 8.6 16 mA
lcoL Supply current, all outputs low Vcec=5.25V, V|=4.5V 12 21 mA
* © All typical values are at Vcc =5V, Ta= 25°C. .
Note 1: All measurements should be done quickly, and not mare than one output should be shorted at a time.
SWITCHING. CHARACTERISTICS (Vcc=5V, Ta=25C, unless otherwise noted)
. Limits
Symbol Parameter Test conditions Unit
. Min Typ Max
tePLH Low-to-high-level output propagation time 12
" —— CL=15pF (Note2) 22 ns
tPHL High-to-low-level output propagation time . 12 22 ns
Note 2: Measurement circuit
INPUT Voo oUTPUT TIMING DIAGRAM
PG - DUT [y ’ 1.6V 0.8V
500 7L Cu —_
) ; Y 1.3V 1.3V
(1) The pulse generator (PG) has the following characteristics: t 1
PRR = 1MHz, t; = 6ns, tf = 6ns, ty, = 500ns, PHL PLH

Vp = 3Vp.p, Zo =508

(2) Cy includes probe and jig capacitance. °

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE VS INPUT VOLTAGE

OUTPUT VOLTAGE VS INPUT VOLTAGE

ELECTRIC

5
Voo= 5V Ta=25C
loH=—400u A loH=—400uA
4 loL= 8mA. loL= 8 mA
5 ) 2
o o
>
> .3 - Voo =
5] <] 5,25V
s & SN
5 2 3 2 5 V<]
g > X
. 5 4,75V
pu} a
[ 1 5
5 2
) o
0 i .
0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0
INPUT VOLTAGE V, (V) INPUT VOLTAGE V; (V)
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M74LS15P

TRIPLE 3-INPUT POSITIVE AND GATE WITH OPEN COLLECTOR OUTPUT

DESCRIPTION

The M74LS15P is a semiconductor integrated circuit
containing 3 triple-input positive AND and negative OR
gates with open collector outputs.

FEATURES

® Usable in wire-AND connection

® High breakdown input voltage (V| = 15V)

® High breakdown output voltage (Vg = 7V)

® | ow power dissipation (Pq = 13mW typical)

® High speed (tpd = 13ns typical)

e Wide operating temperature range (T3 = —20 ~ +75°C)

APPLICATION

General purpose, for use in industrial and consumer

equipment.

FUNCTIONAL DESCRIPTION

With the use of Schottky TTL Technology and open col-

lector outputs with a high breakdown voltage, the high-
level output impedance can be selected freely by use of an

PIN CONFIGURATION (TOP VIEW)

weuts| 1© E@LE Veo
1c — [2] 13] « 1A

oA - B— i) — v

INPUTS | 28 — [a] [11] « 3a
26 — [5] [10] — 38

outPuT 2Y « [6}—I* *L{9] « 3c
a0 [7 (8] — av

INPUT

OUTPUT

INPUTS

OUTPUT

* . OPEN COLLECTOR OUTPUT

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

external load resistor. This permits wire-AND connection OVee
which has been impossible with conventional gates. 20k 311k 7.6k
When inputs A, B and C are high, output Y is high and
when one or more of the inputs is low, Y is low. ! AO ¢
INPUTS { B O o ‘f\
FUNCTION TABLE [C ¢ Y OUTPUT
A N M K 5k
L L L
H L L
L H L O GND
s a H UNIT @ Q
N=B-C
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vce Supply voltage —-0.5~+7 \
V| Input voltage —0.5~+15 \
Vo Output voltage High-level state —-0.5~+7 \Y
Topr Operating free-air ambient temperature range —20~ +75 C
Tstg Storage temperature range — 65~ +150 C
MITSUBISHI
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M74LS15P

TRIPLE 3-INPUT POSITIVE AND GATE WITH OPEN COLLECTOR OUTPUT

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C, unless otherwise noted)

Limits
Symbol Parameter Unit
Min Typ Max

Voo Supply voltage ‘| 4.75 5 5.25 \%
lon High-level output current Vo=5.5V 0 100 A

VoL=0.4V 0 4 mA
loL Low-level output current

VoL=0.5V 0 8 mA

ELECTR ICAL CHARACTERISTICS (Ta=—20~ +75;'C- unless otherwise noted )

: Limits .
Symbol Parameter - Conditions Unit
Min Typ * Max
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
Vic Input clamp voltage Vece=4.75V, lic=—18mA —1.5 \
IoH High-level output current Vec=4.75V, V|=2V, Vo=5.5V 100 1A
=4.75V 1 loL= 4mA 0.25 0.4 \
VoL Low-level output voltage Voo oL

Vi=0.8V loL= 8mA 0.35 0.5 \

=5. WVi=2. )
hH High-level input current Vec=5.25V,Vi=2.7V 20 #A
Vecc=5.25V,V,=10V 0.1 mA
he Low-level input current Vcc=5.25V,V|=0.4V —0.4 mA
locH Supply current, all outputs high Veo=5.25V,V|=4.5V 1.8 3.6 mA
leoL Supply current, all outputs low Vece=5.25V,V|=0 ’ 3.3 6.6 mA

% o All typical values are at Vgc=5V, Ta=25°C.

SWITCHING CHARACTERISTICS (Voc=5V, Ta=25°C, unless otherwise noted )

Limits
Symbol Parameter Test conditions v T v Unit
in yp ax
teLH Low-to-high-level output propagation time RL=2KQ - 15 35 ns
tpuL High-to-low-level output propagation time CL =15pF (Note) 10 35 ns
Note: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)
INPUT Voo Ve OUTPUT ‘

T o A,B.C / . \ ‘

PG DUT

L. _
‘ 7J7 | l | Iﬂ‘ | ter

(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t; = 6ns, tf = 6ns, tw = 500ns,
Vp =3Vp.p, Zo = 5082

(2) CL inciudes probe and jig capacitance.
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M74LS18P

DUAL 4-INPUT NAND SCHMITT TRIGGER

DESCRIPTION

The M74LS18P is a semiconductor integrated circuit
containing two 4-input positive-logic NAND gates having
a schmitt trigger function and negative-logic NOR gates.

FEATURES

® Suitable for waveform shaping applications

® Wide hysteresis width (0.9V typical) and high noise
margin

Reduce low-level input current (PNPTr input)

High breakdown input voltage (V; = 15V)

Low power dissipation (P4 = 22mW typical)

High speed (tpg = 24ns typical)

Wide operating temperature range (T, = —20 ~ +75°C)

APPLICATION :
General purpose, for use in industrial and consumer equip-
ment.

FUNCTIONAL DESCRIPTION

It is an IC with PNPTr inputs, active pull-up in the outputs,
input high breakdown voltage, high speed, low power dis-
sipation and high fan-out. With positive feedback applied
in the circuit, the hysteresis width is 0.9V (typical). Ac-
cordingly, the noise margin is high. Even slow changing
input signals result in shaped waveform output without
causing oscillation.

PIN CONFIGURATION (TOP VIEW)

\
1A —
INPUTS{ E E Voo
18_’@ Eo—?A
Ne [G] 7] — 28
10— [a 11 NC
INPUTS{ D j
10— [5 2C
~ [ o] -~ I»INPUTS
outpuT 1Y+ [6] 5]~ 20

GND [T —{8] — 2v outpur

} INPUTS

'

Outline 14P4 . o connecTION

CIRCUIT SCHEMATIC (Each schmitt trigger)

24k 36k 3.7k

When A, B, C and D inputs are high, output Y is low, fo— 3.9k OYUTPUT
and when more than one is low, Y is high. INPUTS {~ 3.8k
M74LS13P can be replaced with M74LS18P without ¢
any changes as pin connections, functions, are interchange- D ]
able. Depending on PNPTr input usage, loading on the GND
transmission can be reduced. Depending on the high level
of the threshold voltage setting, low level noise margin can
be improved. UNIT:
For typical characteristics see M74L.S19P.
FUNCTION TABLE
A N \
L L H
H L H
L H H
H. H L
N=B-C-D
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +757C. uniess otherwise noted )
Symbol Parameter Conditions Limits Unit
Veco Supply voltage —0.5~+7 \"
Vi Input voltage —0.5~+15 v
Vo Output voltage High-level state —0.5~Vece \%
Topr Operating free-air ambient temperature range —20~+175 ‘C
Tstg Storage temperature range — 65~ +150 °C

MITSUBISHI
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M74LS18P

DUAL 4-INPUT NAND SCHMITT TRIGGER

RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75%, unless otherwise noted )

Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.75 5 5.25 \
loH High-level output current Vox=2.7V 0 —400 A
VoL=0.4V 0 4 mA
loL Low-level output current
VoL=0.5V 0 8 mA .
ELECTRICAL CHARACTERISTICS (Ta=—20~+ 75°C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ * Max
V14 Positive-going threshold voltage Vgoc=5V 1.65 1.9 2.15 \Y]
Vi— Negative-going threshold voltage Veo=5V 0.75 1.0 1.25 \Y,
VT4+-VT—| Hysteresis width Vee=5V 0.4 0.9 Y
Vic Input clamp voltage Vee=4.75V, l1c=—18mA -1.5 \
Vee=4.75V, V|=0.5V .
VoH High-level output voltage ce 5‘ i 2.7 3.4 \Y
lon= —400uA
Voc=4.75V loL=4mA 0.25 0.4 \
VoL Low-level output voltage
Vi=1.9V loL=8mA 0.35 0.5 \
I+ Input current at positive-going threshold Vge=5V.V|=VT14 -2 nA
I7— Input current at negative-going threshold Veoe=5V. V|=V1- -5 #A
. ) Vee=5.25V, V|=2.7V 20 r~A
I High-level input current y
Vgc=5.25V, Vi=10V 0.1 mA
he Low-level input current Vee=5.25V, Vi=0.4V —0.05 mA
los Short-circuit output current (Note 1) Vee=5.25V, Vo=0V —20 —100 mA
IccH Supply current, all outputs high Vcec=5.25V, V|=0V 3.3 6 mA
lcoL Supply current, all outputs low Veoc=5.25V, Vi=4.5V 5.7 10 mA
* : All typical values are at Vg = 5V, T, = 25°C. )
Note 1: All measurements should be done quickly and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25%, unless otherwise noted )
Limit:
Symbol Parameter Test conditions il Unit
Min Typ Max
t Low-to-high-level output pr tion time 12 20 ns
PLH 'w o-high-level output pi opagaluon 'I CL=15pF (Note2)
tPHL High-to-low-level output propagation time 37 55 ns
Note 2: Measurement circuit TIMING DIAGRAM
INPUT, Voe OUTPUT
A.B.C.D 7 1.9V [1.0v '
PG DUT
G Y 1.3V 1.3v
50Q L
J; tPHL teLy
(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t, = 6ns, tf = 6ns, tyy, = 500ns, Vp = 3Vp.p,
Z4 =509 :
(2) Cy includes probe and jig capacitance.
MITSUBISHI
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M74LS19P

HEX SCHMITT TRIGGER INVERTER

DESCRIPTION
The M74LS19P is a semiconductor integrated circuit con-
taining 6 schmitt trigger inverter circuits.

FEATURES

® Suitable for waveform shaping applications

® Wide hysteresis width (0.9V typical) and high noise
margin

Reduce low-level input current (PNPTr input)

High breakdown input voltage (V; 215V)

Low power dissipation (P4 = 67mW typical)

High speed (tpd = 13ns typical)

Wide operating temperature range (Tz = =20 ~ +75°C)

APPLICATION
General purpose, for use in industrial and consumer equip-
ment.

FUNCTIONAL DESCRIPTION

It is an IC with PNPTTr inputs, active pull-up in the outputs,
input high breakdown voltage, high speed, low power dis-
sipation and high fan-out. With positive feedback applied
in the circuit, the hysteresis width is 0.9V (typical). Ac-
cordingly, the noise margin is high. Even slow changing
input signals result in shaped waveform output without

PIN CONFIGURATION (TOP VIEW)

INPUT 1A —» E

OuUTPUT 1Y « [2]-

INPUT 2A —» E
OUTPUT 2Y « [4]

INPUT 3A — [5]

OUTPUT 3y « [6]

ono [T

T_A-l Vee

i3] 6A INPUT
[12] - 6Y OUTPUT
1]« 54 INPUT
0] — 5v ouTpuT

(9]« aa INPUT

[8] — 4y ouTPuT

Outline 14P4

CIRCUIT SCHEMATIC

causing oscillation. Voo
. . . . . 24k
When input A is high, output Y is low, and when A is
low, Y is high. '
. . Y
M74LS14P can be replfaced with .M74LS 1.9P without INPUT Ao— OUTPUT
any changes as pin connections, functions, are interchange-
able. Depending on PNPTr input usage, loading on the GND
transmission can be reduced. Depending on the high level
of the threshold voltage setting, low level noise margin can
be improved.
UNIT:
FUNCTION TABLE
A Y
ABSOLUTE MAXIMUM RATINGS L H
(Ta=—20~ + 75T, unless otherwise noted ) H L
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 . \Y
Vi Input voltage —0.5~+15 \Y
Vo Output voltage High-level state —0.5~ Vge Vv
Topr Operating free-air ambient temperature range —20~+175 ‘C
Tstg Storage temperature range —65~ +150 C
RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +757C, unless otherwise noted)
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.75 5 5.25 \
loH High-level output current VoH=2.7V 0 —400 1A
VoL<0.4V 0 4 mA
loL Low-level output current
VoL=0.5V 0 8 mA
MITSUBISHI
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M74LS19P

HEX SCHMITT TRIGGER INVERTER

E LECTR ICAL CHARACTE R |ST|CS (Ta=—20~ +75°C, unless otherwise noted )

. Limits .
Symbol Parameter Test conditions Unit
Min Typ * Max !
V14 Positive-going threshold voltage Veo=5V 1.65 1.9 2.15 \Y
V- Negative-going threshold voltage Veo=5V 0.75 1.0 1.25 \Y
VT4+-VT—| Hysteresis width Veo=5V 0.4 0.9 \%
Vic Input clamp voltage Vee=4.75V, lic=—18mA -1.5 \
Vge=4.75V, V|=0.5V
VoH High-level output voltage cc ! 2.7 3.4 \%
loH= —400A
Voo=4.75V loL=4mA 0.25 0.4 \%
VoL Low-level output voltage co o
Vi=1.9V loL=8mA 0.35 0.5 \"
IT+ Input current at positive-going threshold Vee=5V., V|=VT1+ -2 #A
- Input current at negative-going threshold Veo=5V, V|=V1- -5 nA
. Voc=5.25V, V|=2.7V 20 zA
hH High-level input current
Vec=5.25V, V=10V 0.1 mA
[ITH Low-level input current Vec=5.25V, V|=0.4V —0.05 mA
los Short-circuit output current (Note 1) Vec=5.25V, Vo=0V —20 —100 mA
lccH Supply current, all outputs high : Vge=5.25V, V=0V 9.9 18 mA
lcoL Supply current, all outputs low Voc=5.25V, V|=4.5V 17 30 mA
* : All typical values are at Vo =5V, T, = 25°C. )
Note 1: All measurements should be done quickly and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Voc=5V, Ta=25%, unless otherwise noted )
Symbol Parameter Test conditions Limits Unit
Min Typ Max
tPLH Low-to-high-level output propagation time 1" 20 n
- g propagation & CL=15pF (Note 2) , s
tPHL High-to-low-level output propagation time ) 15 30 ns
Note 2: Measurement circuit
INPUT Vee OUTPUT TIMING DIAGRAM

T ?
PG DUT J_ A 7 1.9v v.ov‘
Cu

500 7L
Y 1.3v 1.3V

(1) The pulse generator (PG) has the following characteristics: tonL . thLy
PRR = 1MHz, t, = 6ns, tf = 6ns, tyy = 500ns, Vp = 3Vp_p, }
2o =509
(2) C( includes probe and jig capacitance.
TYPICAL CHARACTERISTICS
OUTPUT VOLTAGE VS. INPUT VOLTAGE OUTPUT VOLTAGE VS. INPUT VOLTAGE
5 T
Vec=5V 5 Ta=25C
lo = —400A IoH=—4002A
—~ I =8mA — loL=8
2 4 oL S 4 | loL mA
o I | o
> >
w 3 w 3
2 g
[ Taz =
° a 3 Vee=
> 2 75T > 2 | 5.25V
2 vt > S i \
5 5 l| 475V |
S} ! o |
_1
0¢ 0.5 1.0 1.5 20 25 % o5 1.0 1.5 2.0 2.5
INPUT VOLTAGE V| (V) - INPUT VOLTAGE Vi (V)
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M74LS20P

DUAL 4-INPUT POSITIVE NAND GATE

DESCRIPTION

The M74LS20P is a semiconductor integrated circuit
containing two 4-input positive NAND gates, usable as
negative-logic NOR gates.

FEATURES

® High breakdown input voltage (V| > 15V)

® Low power dissipation (Pq = 4mW typical)

® High speed (tpd = 10ns typical)

® Low output impedance

® Wide operating temperature range (T = —20 ~ +75°C)

APPLICATION

General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION
The use of Schottky TTL technolgoy enables the achieve-
ment of input high breakdown voltage, high speed, low
power dissipation and high fan-out.

When inputs A, B and C are high, output Y is low, and

1A — [1]
INPUTS
1B — [2]

ne 3]

1C — E
INPUTS

1D — E
oUTPUT 1Y + [B]

GND 7

1]

)
@
m|
m|
5]
5]

Outline 14P4

PIN CONFIGURATION (TOP VIEW)

Vee

«— 2A
INPUTS
+«— 2B

NC

«— 2C

INPUTS
«— 2D
— 2Y  OUTPUT

NC: NO CONNECTION

CIRCUIT SCHEMATIC (EACH GATE)

—O Vee
120%

. . C 20k 2 7.
when one or more of the inputs is low, output Y is high. .
AO— 9 H
BO 1< x
FUNCTION TABLE NPUTS .
co @ OUTPUT
A N Y 1N
L L H [V
bo 1€, 52 35k
H L H ]
L H H FVY WY
H H L
-OGND
N=B-C-D . UNIT: Q
ABSOLUTE MAX'MUM RATINGS (Ta=—20~ 475°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vece Supply voltage —0.5~+7 \Y
Vi Input voltage —0.5~+15 \
Vo : Output voltage High-level state —0.5~ Vce Vv
Topr Operating free-air ambient temperature range —20~+75 ‘c
Tstg Storage temperature range —65~ +150 c
MITSUBISHI
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M74LS20P

DUAL 4-INPUT POSITIVE NAND GATE

RECOMMENDED OPERATING CONDlTlQNS (Ta=—20~ +75°C, unless otherwise noted )

Limits
Symbol Parameter Unit
Min Typ Max
Veco Supply voltage 4.75 5 5.25 \%
loH High-level output current Von=2.7V 0 —400 uA
VoL=0.4V 4] 4 mA
loL Low-level output current
VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta= 20~ +75'C, unless otherwise noted)

Limits .
Symbol Parameter Test conditions i Tvo ® v Unit
in yp lax
VIH High-level input voltage 2 \%
Vi Low-level input voltage 0.8 \%
Vic Input clamp voltage Vee=4.75V, lic=—18mA —1.5 \%
VoH High-level output voltage Vgo=4.75V, V|=0.8V, loH= —400 A 2.7 3.4 \"
Vgo=4.75V loL=4mA . 0.4 \%
VoL Low-level output voltage ce oL 0.2
V=2V loL=8mA 0.35 0.5 \%
Vgcc=5.25V, V|=2.7V S 20 A
liH High-level input current cc =2.7 -l
Vee=5.25V, V=10V 0.1 mA
[T Low-level input current Vec=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current (Note 1) Voc=5.25V, Vo=0V —20 —100 mA
looH Supply current, all inputs high Vgce=5.25V, V=0V 0.4 0.8 mA
lcoL | Supply current, all inputs low Vgc=5.25V, V|=4.5V 1.2 2.2 mA
* : All typical values are at Vog=5V, Ta=25C »
Note 1: All measurements should be done quickly and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C, unless otherwise noted )
Limits )
Symbo! Parameter Test conditions py” Tvo Max Unit
. in
tpLH Low-to-high-level/high-to-low-level CL=15pF 6 15 ns
tpHL output propagation time (Note 2) . 13 15 ns
Note 2: Measurement circuit - TIMING DIAGRAM (Reference level = 1.3V)

INPUT Vee OUTPUT

e o \
PG DUT J_ _ / §
50Q ;[CL v

) tpHL

(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t; = 6ns, tf = 6ns, tw = 500ns,
Vp =3Vp.p, Zo = 5082

(2) C_ includes probe and jig capacitance.

teLH,
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'M74LS21P

DUAL 4-INPUT POSITIVE AND GATE

DESCRIPTION

The M74LS21P is a semiconductor integrated circuit
containing two 4-input positive AND and negative OR
gates.

FEATURES

e High breakdown input voltage (V| = 15V)

Low power dissipation (Pd = 8.5mW typical)

High speed (tpd = 9ns typical)

Low output impedance :

Wide operating temperature range (T = —20 ~ +75°C)

APPLICATION

General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION

The use of Schottky TTL technology and active output
pullups enables the achievement of input high breakdown
voltage, high speed, low power dissipation and high fan-out.

PIN CONFIGURATION (TOP VIEW)

U
1A - 1] 4] Voo
INPUTS
18 — [2] [13] < 24
INPUTS
ne 3] [12] «— 28

1c — [4] ] nNo
INPUTS
10 — 5] 0] « 2¢
INPUTS
ouTPUT 1Y «+ [6] [9] + 20
eND [T ' (8] —2v output

Outline 14P4 NC: NO CONNECTION

CIRCUIT SCHEMATIC (EACH GATE)

When inputs A, B, C and D are high, output Y is high, - SANY
and when one or more of the inputs is low, Y is low. 20kz 1Tk 76k 1202
AC i<
FUNCTION TABLE g 5
Z | co i
A N Y 5
L L L po i Y 28z
H L L FVY VY
L H L
H H H
N=B-C-D UNIT : Q@
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vece Supply voltage —0.5~+7 \%
Vi Input voltage —0.5~+15 v
Vo Output voltage High-level state —0.5~ Vce \
Topr Operating free-air ambient temperature range —20~ +75 °c
Tstg Storage temperature range —65~ + 150 °C
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M74LS21P

DUAL 4-INPUT POSITIVE AND GATE

RECOMMENDED OPERAT'NG COND|T|0NS(Ta=—20~+75°C, unless otherwise noted )

Limits
Symbol Parameter Unit
Min Typ Max

Vec Supply voltage 4.75 5 5.25 \Y
loH High-level output current 3 VoH=2.7V 0 —400 uA

VoL=0.4V 0 4 mA
loL Low-level output current -

VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~ +75°C, unless otherwise noted)

Limits .
Symbol Parameter Test conditions Vin T ¥ Viox Unit
ViH High-level input voltage 2 A
ViL Low-level input voltage 0.8 \V
Vic Input clamp voltage Vec=4.75V, lic=—18mA —1.5 \%
VoH High-level output voltage Voe=4.75V, V=2V, loy=—400uA 2.7 3.4 \Y
Vecec=4.75V loL=4mA 0.25 0.4 \Y
VoL Low-level output voltage Vi=0.8V ToL= 8mA 035 05 v
. . Vee=5.25V, V|=2.7V 20 A
hH High-level input current
Vec=5.25V, Vi=10V 0.1 mA
(TN Low-level input current Veec=5.25V, V|=0.4V —0.4 mA
“los Short-circuit output current (Note 1) Vce=5.25V, Vo=0V —20 —100 mA
lccH Supply current, all outputs high Veoc=5.25V, Vi=4.5v 1.2 2.4 mA
lcoL Supply current, all outputs low Vee=5.25V, V=0V 2.2 4.4 mA
% : All typical values are at Vgc=5V, Ta=25°C.
Note 1: All measurements must be done quickly and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Voo=5V, Ta=25C, unless otherwise noted)
Symbol Parameter Test conditions " Limits Unit
Min Typ Max
teLH Low-to-high-output level propagation time CL=15pF 9 15 ns
ApHL High-to-low-output level propagation time (Note 2) 10 20 ns

Note 2: Measurement circuit

INPUT Vee OUTPUT

PG DUT

L.
R

TIMING DIAGRAM (Reference level = 1.3V)

T

v ) tpLH tPHL
(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, tr = 6ns, tf = 6ns, tyw = 500ns,
Vp =3Vpp, Zo = 5082
(2) CL includes probe and jig capacitance.
MITSUBISHI
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M74LS22P

DESCRIPTION

The M74LS22P is a semiconductor integrated circuit
containing two 4-input positive-logic NAND gates with
open collector outputs, usable as negative-logic NOR gates.

FEATURES

® Usable in wire-AND connection

® High breakdown input voltage (V| > 15V)

@ High breakdown output voltage (Vg = 7V)

® Low power dissipation (Pd = 4mW typical)

® High speed (tpd = 18ns typical)

® Wide operating temperature range (T = —20 ~ +75°C)

APPLICATION

General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION

With the use of open collector outputs and SBD inputs
featuring a high breakdown voltage, the high-level output
impedance can be selected freely by use of an-external load

DUAL 4-INPUT POSITIVE NA‘ND GATE WITH OPEN COLLECTOR OUTPUT

PIN CONFIGURATION (TOP VIEW)

1A — E E Vec
INPUTS
18 — [2] 3] — 2A
INPUTS
Ne 3] 7] — 28
16— [4] 1] ~ne
INPUTS
T 10 — [5] [ig] — 2c
T INPUTS
*U5]« 20

8] — 2v ouTpuT

OUTPUT 1Y «— E

GND 1

* 1 OPEN COLLECTOR OQUTPUT
NC: NO CONNECTION

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

O Vee
resistor. This permits wire-AND connection which has been 20kS 7.6k
impossible with conventional gates.
When inputs A, B, C and D are high, output Y is low and AG <
when one or more of the inputs is low, output Y is high. - BO 1P OY OUTPUT
P P g INPUTS el T N
Co i<
D 14
<
FUNCTION TABLE < st
[P b4
[ )
A N Y <
L H o, o
L YV
H L H OGND
L H H UNIT: Q
H H L
N=B-C-D
ABSO LUTE MAXI MUM RATI NGS (Ta= —20~ +75°C, unless otherwise noted )
Symbol Parameter Conditions " Limits Unit
Vece Supply voltage —0.5~+7 v
Vi Input voltage —0.5~ +15 \
Vo Output voltage High-level state —0.5~+7 \%
Topr Operating free-air ambient temperature range —20~+75 ‘C
Tstg Storage temperature range —65~+150 c
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| | M74LS22P

DUAL 4-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT

RECOMMENDED ‘OPE RATING OCNDITIONS (Ta=—20~ +75°C, unless otherwise noted )

. Limits .
Symbol Parameter Unit
: Min Typ Max
Vee Supply voltage 4.75 5 5.25 v
lon High-level output current Vo =5.5V 0 100 uA
VoL=0.4V 0 4 mA
loL Low-level output current
VoL=0.5V 0 8 mA
E LECTRICAL CHARACTER ISTICS (Ta=—20~ +75°C, unless otherwise noted )
- Limits
Symbol Parameter Test conditions ~ - Unit
Min Typ * Max
VIH High-level input voltage . 2 \%
ViL Low-level input voltage 0.8 \
Vic Input clamp voltage Veoc=4.75V., l)c=—18mA —-1.5 \%
| High-level outout Voc=4.75V. V|=0.8V 100 A
igh-level output current ~
oH ¢ Vo=5.5V
=4, =4mA . .
VoL Low-level output voltage ' Voe=4.75V loL=4m 0.2 0.4 v
V=2V loL=8mA 0.35 0.5 \
. . Veg=5.25V. V|=2.7V 20 uA
hH High-level input current
Vee=5.25V. V=10V 0.1 mA
he Low-level input current Vec=5.25V., V|=0.4V —0.4 mA
“ lgcH Supply current, all inputs high Vee=5.25V. Vi=0V 0.4 0.8 mA
lccoL Supply current, all inputs low Vce=5.25V., V|=4.5V 1.2 2.2 mA
* : All typical values are at Vog=5V, Ta=25C
SWITCHING CHARACTERISTICS (Voc=5V. Ta=25°C, unless otherwise noted )
. Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tPLH Low-to-high-level/high-to-low-level RL=2kQ 10 32 ns
teHL output propagation time CL=15pF (Note 1) 25 28 ns
Note 1: Measureient circuit TIMING DIAGRAM (Reference level = 1.3V)
INPUT Voo Veg OUTPUT
T RL. A,B,C D 7[ S‘
PG DuUT
Y
509 » CL
;I; tPHL tPLH

(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t = 6ns, tf = 6ns, ty, = 500ns;
Vp = 3Vpp, Zo = 5090

(2) Cy includes probe and jig capacitance.
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QUADRUPLE 2-INPUT POSITIVE NAND SCHMITT TRIGGER

MITSUBISHI LSTTLs

M74LS24P

DESCRIPTION

The M74LS24P is a semiconductor integrated circuit con-
taining four 2-input positive-logic NAND gates having a
schmitt trigger function and negative-logic NOR gates.

FEATURES

® Suitable for waveform shaping applications

® Wide hysteresis width (0.9V typical) and high noise
margin .

Reduce low-level input current (PNPTr input)

High breakdown input voltage (V; = 15V)

Low power dissipation (Pg = 44mW typical)

High speed (tpq = 18ns typical)

Wide operating temperature range (T = -20 ~ +75°C)

APPLICATION
General purpose, for Use in industrial and consumer equip-
ment.

FUNCTIONAL DESCRIPTION

It is an 1C with PNPTr inputs, active pull-up in the outputs,
input high breakdown voltage, high speed, low power dis-
sipation and high fan-out. With positive feedback applied
in the circuit, the hysteresis width is 0.9V (typical). Ac-
cordingly, the noise margin is high. Even slow changing
input signals result in shaped waveform output without
causing oscillation.

PIN CONFIGURATION (TOP VIEW)

U

1a — [1] 2] Vee
INPUTS

-z

18 H [ - o INPUTS
ouTPUT 1y + 3] 2] «— 4B

2 — [4]
INPUTS

B —* E@ [10] « 3a

INPUTS

OUTPUT  2Y + [§] @E 38

S

[11] — av ouTeuT

[8] —3v outpuT

Outline 14P4

of the threshold voltage setting, low level noise margin can
be improved.
For typical characteristics see M74LS19P.

FUNCTION TABLE

A B Y

When A and B inputs are high, output Y is low, and L L m
when more than one is low, output Y is high. " L "

M74LS132P can be replaced _with M74LS24P without C H "
any changes as pin connections, functions, are interchange- " " n
able. Depending on PNPTr input usage, loading on the
transmission can be reduced. Depending on the high level

CIRCUIT SCHEMATIC (Each schmitt trigger)

O Vee
2«3 6k 3 3.7k S 13«2 F 80 3

8k
INPUTS ———-oO0Y OUTPUT
10k 3
O GND
UNIT: £
MITSUBISHI
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M74LS 24P

QUADRUPLE 2-INPUT POSITIVE NAND SCHMITT TRIGGER

ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%
Vi Input voltage —0.5~+15 \
Vo QOutput voltage High-level state —0.5~ Voo \"
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~ + 150 c
RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C, unless otherwise noted )
Limits .
Symbol Parameter Unit
Min Typ Max
Vce Supply voltage 4.75 5 5.25 v
loH High-level output current VoH=2.7V 0 — 400 #A
VoL=0.4V 0 4| ma
loL Low-level output current
VoL=0.5V 0 8 mA
ELECTRICAL CHARACTERISTICS (Ta=—20~+75, unless otherwise noted)
Limits
Symbol Parameter Test conditions . Unit
Min Typ =* Max
VT+ Positive-going threshold voltage Veec=5V 1.65 1.9 2.15 \Y
V71— Negative-going threshold voltage Voo=5V 0.75 1.0 1.25 \Y
VT+—VT—| Hysteresis width Vee=5V 0.4 0.9 \"
Vic Input clamp voltage Vgo=4.75V, lic=—18mA —1.5 \
VoH High-level output voltage Vo=4.75V, i=0.5V 2.7 3.4 Y
lon= —400uA
] =4, =4mA 0.25 . \
VoL Low-level output voltage Vec=4.75V lou 0.4
Vi=1.9V loL=8mA 0.35 0.5 \%
IT+ Input current at positive-going threshold Vee=5V, Vi=VT14+ —2 HA
IT— Input current at negative-going threshold Vec=5V, V|I=V1- -5 pA
Vcc=5.25V
ce 20 “A
| High-level i vi=2. 7V
H igh-level input current
Vcc=5.25V
0.1 mA
V=10V
he Low:-level input current Vee=5.25V, V|=0.4V —0.05 mA
“los Short-circuit output current (Note 1) Voc=5.25V, Vo=0V —20 — 100 mA’
lcCH Supply current, all outputs high Vee=5.25V, Vi=0V 6.6 12 mA
lcoL Supply current, all outputs low Vec=5.25V, V|=4.5V 11 20 mA
* : All typical values are at Vcc =5V, T3 = 25°C.
Note 1: All measurements should be done quickly and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Vco=5V, Ta=25T, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
teLH Low-to-high-level output propagation time 13 20 ©ns
= bl Propega on GL=15pF (Note 2] ,
tPHL High-to-low-level output propagation time 24 40 ns
Note 2: Measurement circuit T'M I NG DI AG RAM
INPUT Ve OUTPUT
T . AB frsv 1oV
(1) The pulse generator (PG) has the following
PG DUT characteristics: PRR = 1MHz, t, = 6ns, t¢ =
) 6ns, tyy = 500ns, Vp = 3Vp.p, Z, =500 Y 1.3V 1.3V
CL (2) Cy includes probe and jig capacitance.
509 ’l' tpHL tpLH
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M74LS27P

TRIPLE 3-INPUT POSITIVE NOR GATE

DESCRIPTION

The M74LS27P is a semiconductor integrated circuit
containing three triple-input positive NOR and negative
NAND gates.

FEATURES

® High breakdown input voltage (V| = 15V)

® Low power dissipation (Pg = 13.5mW typical)

High speed (tpq = 6ns typical)

Low output impedance

Wide operating temperature range (T = —20 ~ +75°C)

APPLICATION
General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION

The use of Schottky TTL technology and active output

pullups enables the achievement of input high breakdown

voltage, high speed, low power dissipation and high fan-out.
When one or more of the A, B and C inputs are high,

PIN CONFIGURATION (TOP VIEW)

{ B — [I ~ E Vee
INPUTS
1c — [2] [13] « 14 npUT
2a — [3] 2] — 1Y outeut
INPUTS S 28 — [4] [i1] « 34
26 — |5 1] — 38} inpuTs
outrUT  2v + [§] [9] — 30
oD [7] [8] — 3y outpur
Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

. . . . ‘OVCC
output Y is low and when all inputs are low, Y is high. 20k 3 ZOKE zgké 7.6k 3 1203
o1
FUNCTION TABLE J\ y our-
INPUTS¢ B ¢ |
A N Y
L L " c i< 2.8ks 3.5k
H L L YV V'Y
L H L +——O0GND
H H L
N=B+GC UNIT: Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7 \
\/] Input voltage —0.5~+15 \Y
Vo Output voltage High-level state —0.5~+Vge \;
Topr Operating free-air ambient temperature range —20~+175 C
Tstg Storage temperature range —65~+150 C

MITSUBISHI
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M74LS27P

TRIPLE 3-INPUT POSITIVE NOR GATE

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C, unless otherwise noted )

Limits .
Symbol Parameter - Unit
Min Typ Max
Vec Supply voltage 4.75 5 5.25 \
loH High-level output current VoH=2.7V 0 —400 uA
: VoL=0.4V 0 4 mA
loL Low-level output current
' VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~ +75°C, unless otherwise noted )

) Limits -
Symbol Parameter Test conditions in Ty Vo Unit
ViH High-level input voltage 2 Vv
ViL Low-level input voltage 0.8 \%
Vic Input clamp voltage Vee=4.75V, lic=—18mA —1.5 \,
VoH High-level output voltage Vcec=4.75V, V=0.8V, loH=—400uA 2.7 3.4 Y
Voo=4.75V loL=4mA 0.25 0.4 \Y
VoL Low-level output voltage !
V=2V loL=8mA 0.35 0.5 \%
. . Vge=5.25V, V|=2.7V 20 A
IiH High-level input current
Vee=5.25V, V=10V 0.1 mA
e Low-level input current Vge=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current (Note 1) Vee=5.25V, Vo=0V —20 —100 mA
lcoH Supply current, all outputs high Vgoe=5.25V, V=0V 4 mA
lcoL Supply current, all outputs low .Vecc=5.25V, V|=4.5v 3.4 6.8 mA
* : All typical values are at Vog=5V, Ta=25°C. .
Note 1: All measurements must be done quickly and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25°C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max .
teLH Low-to-high-level output propagation time CL=15pF 6 15 ns
tPHL High-to-low-level output propagation time (Note 2) 6 15. ns

Note 2: Measurement circuit

v

TIMING DIAGRAM (Reference level = 1.3V)

INPUT - Voe OUTPUT
A~C [ X
PG DUT —_; ;—-_
500 Cu
J; '
tPHL tPLH

(1) The pulse generator (PG) has the following characteristics:

PRR = 1MHz, t; = 6ns, tf = 6ns, tyw = 500ns,

Vp = 3Vp.p, Zo = 50Q.
(2) CL includes probe and jig capacitance, )

MITSUBISHI
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M74LS30P

SINGLE 8-INPUT POSITIVE NAND GATE

DESCRIPTION
The M74LS30P is a semiconductor integrated circuit con-

taining one 8-input positive-logic NAND gate, usable as a -

negative-logic NOR gate.

FEATURES

® High breakdown input voltage (V| = 15V)

® | ow power dissipation (P4 = 2.4mW typical)

High speed (tpd = 11ns typical)

Low output impedance

Wide operating temperature range (T3 = —20 ~ +75°C)

APPLICATION
General purpose,- for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION

o~ m
o @ E
e —[B—
@
¢ ] i
v B
GND [Z

INPUTS

PIN CONFIGURATION (TOP VIEW)

- o
T~ A

7 - v

NC

INPUTS

NC

NC

OUTPUT

. i NC: NE
The use of Schottky TTL technology enables the achieve- Outline 14P4 NO CONNECTION
ment of input high breakdown voltage, high speed, low
power dissipation and high fan-out. gg?-lcELI{/:XTI c [ O Veg
When inputs A, B, C, D, E, F and G are high, output Y is 17K S 7.5% 120
low- and when one or more of the inputs is low, output Y is
high.
Ao
FUNCTION TABLE neuts | B0 D Ji 2y
8 | | ——OY
A N Y | m' : n ouTPUT
L L H HO B N
< 3.5k v
H L H . 2.8k .
L H H 7TT
H H L
QOGND
N=B-C-D-E-F-G-H
UNIT: Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75°C, unless otherwise noted )
Symbol | Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7 \a
Vi Input voltage —0.5~+15 \Y
Vo Qutput voltage High-level state- —0.5—+ Vce \Y
Topr Operating free-air ambinet temperature range - —20~+175 °c
Tstg -Storage temperature range —65~ +150 ‘C
MITSUBISHI
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| M74LS30P

SINGLE 8-INPUT POSITIVE NAND GATE

t

RECOMMENDED OPERATlNG CONDITIONS (-Ta=—20~+7§°c. unless otherwise noted )

Limits, )

Symbol Parameter Unit

Min Typ Max

Ve Supply voltage 4.75 5 5.25 \"
loH High-level output current VoH=2.7V 0 —400 uA
VoL=0.4V 0 4 mA

loL Low-level output current

VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~ +75°C, unless otherwise noted )

Limits
Symbol Parameter Test conditions Unit
Min Typ * Max
ViH High-level input voltage N 2 \Y
ViL Low-level input voltage 0.8 \%
Vic Input clamp voltage Vece=4.75V, lic=—18mA —1.5 \Y
VoH High-level output voltage Voc=4.75V, V|=0.8V, loH=—400uxA 2.7 3.4 \%
! Veoc=4.75V loL=4mA . . 0. \
VoL Low-level output voltage ce oL=4m 0.25 4
V=2V loL=8mA 0.35 0.5 v
Vee=5. , Vi=2. ‘
(™ High-level input current co=5.25V, Vi=2.7V 20 “A
Vee=5.25V, V=10V 0.1 mA
I Low-level input current Vee=5.25V, V|=0.4V —0.4 mA
los Short-circuit output circuit (Note 1) Vee=5.25V, Vo=0V —20 —100 mA
lcoH Supply current, all inputs high Vgo=5.25V, V=0V 0.35 0.5 . mA
looL Supply current, all inputs low Vee=5.25V, Vi=4.5vV 0.6 1.1 mA
* @ All typical values are at Vgc=5V, Ta=25°C
Note 1: All measurements should be done quickly.
SWITCHING CHARACTERISTICS (Vco=5V, Ta=25C, unless otherwise noted )
- Limits
Symbol Parameter . . Test conditions - Unit
B Min Typ Max
tpLH Low-to-high-level/high-to-low-level CL=15pF ’ 6 15 ns
[y output propagation time (Note 2) 16 20 ns
Note 2: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)
INPUT Voo ouTPUT .

PG DuUT
A~H 7 ‘ .
CL

50Q )
l Y
(1) The pulse generator (PG) has the following characterisitcs:
PRR = 1MHz, t = 6ns, tf = 6ns, ty, = 500ns;

Vp =3Vp.p, Zo =502
(2) Cy includes probe and jig capacitance

tpni teLH

PRECAUTION FOR USE
Connect pins not being used to the V¢ supply voltage.

MITSUBISHI
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QUADRUPLE 2-INPUT POSITIVE OR GATES

MITSUBISHI LSTTLs

M74LS32P

DESCRIPTION

The M74LS32P is a semiconductor integrated circuit
containing 4 dual-input positive OR and negative AND
gates.

FEATURES

® High breakdown input voltage (V, 2 15V)

® Low power dissipation (P4=20mW typical)

® High speed (tpd = 7ns typical)

® |ow output impedance

o Wide operating temperature range (T, =-20 ~ +75°C)

APPLICATION

General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION

The use of Schottky TTL technology has enabled the
achievement of input high breakdown voltage, high speed,
low power dissipation, and high fan-out.

When either or both of the inputs A and B is/are high,

output Y is high, and when both A and B are low, Y is low.

PIN CONFIGURATION (TOP VIEW)

A Y
1A v
weutsd [ g veo
18— 2] [13] «— 4A
i INPUTS
ouTRUT 1Y+ [3] 2] 4B
2a— [ 1] — a4y outeut
INPUTS :
28— [5] 0] — 34
INPUTS
OUTPUT  2Y « [§] 5] 38

ano 7 (8] — 3y outeuT

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

© Vee

20k3 20k3 11k

FUNCTION TABLE Ao ¢ .
INPUTS OY OUTPUT
Bo 14
A B Y |
L L L
K v 28k
H L H F
L H H ,
O GND
H H H
UNIT : Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+757C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vco Supply voltage —0.5~+7 ) \Y
Vi Input voltage —0.5~+15 \Y
Vo Output voltage High-level state —0.5~ Vcec \%
Topr Operating free-air ambient temperature range —20~+175 c
Tstg Storage temperature range —65~ +150 c
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MITSUBISHI LSTTLs

74LS32P

QUADRUPLE 2-INPUT POSITIVE OR GATES

( .

RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75°C, unless otherwise noted)

Limits .

Symbol Parameter Unit
Min Typ Max

Vece Supply voltage 4.75 5 5.25 \%
loH High-level output current VoH=2.7V 0 —400 uA
VoL=0.4V 0 4 mA

loL Low-level output current

VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~+75%, unless’otherwisenoted)

Symbol P: T diti Limits Uni
ml ter st condit nit
! arame est conditions Min Tyow Max
VIH High-level input voltage 2 \Y
ViL Low-level input voltage 0.8 v
Vic Input clamp voltage Veec=4.75V. l1c=—18mA —1.5 \}
Vec=4.75V, V|=2V
VoH High-level output voltage ce ! 2.7 3.4 A"
loH= —400uA
Vcc=4.75V loL=4mA 0.25 0.4 \Y
VoL Low-level output voltage
V)=0.8V loL=8mA 0.35 0.5 \
. Vge=5.25V ., V|=2.7V 20 uA
T High-level input current
Vee=5.25V. V=10V 0.1 mA
IR Low-level input current Vge=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current (Note 1) Veg=5.25V. Vo=0V —20 —100 mA
lccH Supply current, all outputs high Vge=5.25V, V= 4.5V "3.1 6.2 mA
lcoL Supply current, all outputs low Vce=5.25V ., V=0V 4.9 9.8 mA
s : All typical values are at Vec =5V, Ta = 25°C.
Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Voe=5V. Ta=25'C, unless otherwise noted)
. Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tPLH Low-to-high-level output propagation time 7 22 ns
L : Sl CL=15pF (Note2)
tPHL High-to-low-level output propagation time 7 22 ns

Note 2: Measurement circuit

TIMING DIAGRAM

(Reference level = 1.3V)

INPUT Vee OUTPUT
A B 7£ BK
PG DUT
500 Cu Yoo
. teLn L teHL

(1) The pulse generator (PG) has the following characterstics:

PRR = 1MHz, t; = bns, tf = 6ns, ty = 500ns,

Vp =3Vpip, Zo =500
(2) Cy includes probe and jig capacitance.

ELECTRIC
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M74LS37P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER

DESCRIPTION

The M74LS37P is a semiconductor integrated circuit
containing four 2-input positive NAND and negative NOR
buffer gates.

FEATURES

® High fan-out (gL = 24mA, lgy = —1.2mA)

® High breakdown input voltabe (V| > 15V)

® Low power dissipation (P4 = 17.5mW typical)

® High speed (tpd = 10ns typical)

® Low output impedance

® Wide operating temperature range (T = —20 ~ +75°C)
APPLICATION

General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION
The use of Schottky TTL technology has enabled the
achievement of input high breakdown voltage, high speed,
low power dissipation, and high fan-out.

When inputs A and B are high, output Y is low, and
when one or both inputs are low, Y is high.

FUNCTION TABLE

PIN CONFIGURATION (TOP VIEW)

1A_.E
INPUTS

QUTPUT

—

18— [2]
1Y + [3]

g '@ Vee

73] «— 4A
EI4—48

} INPUTS

2a - [3] [77] — 4y ouTPUT
INPUTS 28 - E@ [10] « 34
INPUTS
outPuT  2v « [6] @E«as
GND 7 8] — 3y outpuT
Outline 14P4
CIRCUIT 1 —OVee
(SEC:CEI-I:/IAHC 193 2‘7k£ 100
BUFFER)
AC- f<
o TN o
BO 1€

A B8 Y
1<
- L H 1< Lask
” L H i 3003
7 Y
L H H
H H L
—OGND
UNIT : Q
MAXIMUM ABSOLUTE RATINGS (Ta=—20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%
Vi Input voltage —0.5~+15 \
Vo Output voltage High-level state —0.5~ Vge \Y
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~+150 C
MITSUBISHI
ELECTRIC 2—53




MITSUBISHI LSTTLs

M74LS37P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER

RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75°C, unless otherwise noted)

Limits .

Symbol Parameter Unit
Min Typ Max

Vee Supply voltage 4.75 5 5.25 \Y
loH High-level output current VoH=2.7V 0 —1.2 mA
VoL=0.4V 0 : 12 mA

loL Low-level output current

VoL=0.5V 0 24 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~ +75°C, unless otherwise noted)

Limits X
Symbol Parameter Test conditions Vin Ty * Max Unit
ViH High-level input voltage 2 \%
ViL Low-level input voltage 0.8 \Y]
Vic Input clamp voltage Vec=4.75V, lijc=—18mA —1.5 \Y
VoH High-level output voltage Vcc=4.75V, V|=0.8V, loH=—1.2mA 2.7 3.4 \%
Vec=4.75V loL=12mA 0.25 0.4 \%
VoL Low-level output voltage
V=2V loL=24mA 0.35 0.5 \
Veec=5.25V, V|=2.7V 2
IiH High-level input current cc ! 0 uA
Vee=5.25V, V=10V 0.1 mA
e Low-level input current Vce=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current (Note 1) Vee=5.25V, Vo=0V —30 —130 mA
1GcH Supply current, all outputs high Vge=5.25V, V=0V 0.9 2 mA
looL Supply current, all outputs low Vece=5.25V, V|=4.5v 6 12 mA
% © All typical values are at Vgg=5V, Ta=25C.
Note 1: All measurement should be done quickly, and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tePLH Low-to-high-level output propagation time CL=45pF 7 24 ns
teHL High-to-low-level output propagation time (Note 2) 12 24 ns

Note 2: Measurement circuit

INPUT Vee OUTPUT

PG

DUT

L.
]

50Q

TIMING DIAGRAM (Reference level = 1.3V)

TpHL
1

(1) The pulse generator (PG) has the following characteristics:

PRR = 1MHz, tr = 6ns, tf = 6ns, ty = 500ns,
Vp =3Vp.p, Zo =509
(2) Cy includes probe and jig capacitance.

A

(N

tpLH
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M74LS38P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER
WITH OPEN COLLECTOR OUTPUT

DESCRIPTION . , | PIN CONFIGURATION (TOP VIEW)
The M74LS38P is a semiconductor integrated circuit
containing four 2-input positive NAND and negative NOR
buffer gates with open collector outputs.
~ v
- [
FEATURES INPUTS { w0 ] Ve
® Usable in wire-AND connection 18 — [2] [13] « 4A PUTS
® High fan-out (I = 24mA max) OUTPUT 1y « [3] * 1] « 48
® High breakdown input voltage (V| > 15V) ‘
. 2a — [4] * 1] — 4y ouTPuT
® High breakdown output voltage (Vo 27V) INPUTS
® Low power dissipation (Pq = 17.5mW typical) 2B —» E E] «— 3A
. - . INPUTS
° Hn'gh speed (tcpd 14ns typical) ’ . OUTPUT 2y = E '« El — 3B
® Wide operating temperature range (Tg = —20 ~ +75 C)
GND E * I8] —3v  outpuT
APPLICATION
General purpose, for use in industrial and consumer :
equipment. * ! OPEN COLLECTOR OUTPUT
Outline 14P4
FUNCTIONAL DESCRIPTION
With the use of open collector outputs and SBD inputs CIRCUIT OVes
having a high breakdown voltage, the high-level output SCHEMATIC 19k S 2.7k
i (EACH ] '
impedance can be selected freely by use of an external load BUFFE
resistor. This permits wire-AND connection, which has been R)
impossible with conventional gates. The maximum low-level
output current (lgL) of 24mA makes this device suitable as A a
a buffer gate. When inputs A and B are high, output Y is ,NPUTS{ © RN
low and when one or both inputs are low, Y is high. BO Jfg% | [V__OYELLJJTT
¢ 1.5k
FUNCTION TABLE x & 900
A B Y
L L H OGND
H L H UNIT : Q@
L H H
H H L
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Voo Supply voltage —0.5~+7 \Y
Vi Input voltage —0.5~+15 V.
Vo Output voltage High-level state —0.5~+17 \Y
Topr Operating free-air ambient temperature range —20~+75 °C
Tstg Storage temperature range —65—~+150 c
MITSUBISHI
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M741L.S38P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER
- WITH OPEN COLLECTOR OUTPUT

RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75°C, unless otherwise noted)

Limits
Symbol Parameter Unit
Min Typ Max
Voo Supply voltage 4.75 5 5.25 \"
lon High-level output current Vo =5.5V 0 250 «A
VoL=0.4V 0 12 mA
loL Low-level output current
VoL=0.5V 1] 24 mA

E LECTR ICAL CHARACTER ISTICS (Ta=—20~ +75C, unless otherwise noted )

Limits
Symbol Parameter Test conditions Unit
Min Typ * Max
ViH High-level input voltage 2 Vv
ViL Low-level input voltage 0.8 \V
Vic Input clamp voltage V‘cc=4475V, lic=—18mA —1.5 \%
loH High-level output current Vec=4.75V, V,=0.8V, Vo=5.5V 250 KA
Voc=4.75V loL=12mA 0.25 0.4 \
VoL Low-level output voltage
V=2V loL=24mA 0.35 0.5 \
m High-level input current Voe=5.25V, Vi=2.7V 20 HA
: : Vgc=5.25V, V=10V 0.1 mA
i Low-level input current Vge=5.25V, V|=0.4V —0.4 mA
lccH Supply current, all outputs high Vec=5.25V, V=0V 0.9 2 mA
lcoL Supply current, all outputs low Veoc=5.25V, V=Open 6 12 mA
* I All typical values are at Vgg=5V, Ta=25°C.
SWITCHING CHARACTERISTICS (Voo=5V, Ta=25C, unless otherwise noted )
. Limits .
Symbol Parameter Test conditions Unit
Min Typ Max
tPLH Low-to-high-level output propagation time RL=667Q 13 32 ns
tpHL High-to-low-level output propagation time CL=45pF (Note1) 14 28 ns

Note 1: Measurement circuit

INPUT Vee Vee OUTPUT
Re
PG DUT

Cu

50Q l

TIMING DIAGRAM (Reference level = 1.3V)

(1) The pulse generator (PG) has the following characteristics:

PRR = 1MHz, tr = 6ns, tf = 6ns, ty = 500ns,
Vp =3Vp.p, Zp =5092.
(2) CL includes probe and jig capacitance.

tPHL

tPLH
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M74LS40P

DUAL 4-INPUT POSITIVE NAND BUFFER

DESCRIPTION

The M74LS40P is a semiconductor integrated circuit
containing 2 built-in quadruple-input positive NAND and
negative NOR buffer gates.

FEATURES

® High fan-out (loL = 24mA, IgH = —1.2mA)

® High breakdown input voltage (V, 2 15V)

® Low power dissipation (P4 =9mW typical)

® High speed (tpg = 14ns typical)

® Low output impedance

® Wide operating temperature range (Ta = —20~+75°C)

APPLICATION
General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION
The use of Schottky TTL technology has enabled the

PIN CONFIGURATION (TOP VIEW)

U
1a — [ 18] Vec
INPUTS
18 — [2] 73] — 2A }
INPUTS

ne 3] [i7] « 28
1c — [4] ] Ne
INPUTS
10— [5] 10] «— 2c
INPUTS
ouTPUT 1Y « [B] 9] « 2D
Gno 3 18] — 2y ouTpPuT

NC : NO CONNECTION
Qutline 14P4

CIRCUIT SCHEMATIC

achievement of input high breakdown voltage, high speed, (EACH BUFFER) -0 Ve
low power dissipation, and high fan-out. ' 1002
When all inputs A, B, C and D are high, output Y is low AC
and when one or more of the inputs is low, Y is high. 8o
INPUTS
Cco
Y
FUNCTION TABLE boo ouTPUT
<
A N Y P oo 155
L L H ¢
P
H L H T
ﬂ?m$
L H H OGND
H H L UNIT I Q
N=B-C-D
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
) Vece Supply voltage —0.5~+7 \"
Vi Input voltage ~0.5~+15 \
Vo Output voltage High-level state —0.5~ Vge v
Topr Operating free-air ambient temperature range —20~+75 C
Tstg Storage temperature range —65~+150 °C
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M74LS40P

DUAL 4-INPUT POSITIVE NAND BUFFER

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75°C, unless otherwise noted )

Limits
Symbol . Parameter Unit
. Min Typ Max

Vco Supply voltage 4.75 5 5.25 \%
loH High-level output current VoH=2.7V 0 —-1.2 mA
VoL=0.4V 0 12 mA

loL iLow-level output current

: ! VoL=0.5V 0 24 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted)

Limits ]
Symbol| ) Parameter Test conditions i - ion Unit
ViH High-level input voltage 2 v
Vil Low-level input voltage ) 0.8 \
Vic Input clamp voltage Vec=4.75V, l|c=—18mA —-1.5 \Y
VoH High-level output voltage Veoc=4.75V, V|=0.8V, loy=—1.2mA 2.7 3.4 v
Vgoe=4.75V loL=12mA 0.25 0.4 Y
VoL Low-level output voltage Vi=2V ToL—2amA 035 0.5 v
. . Vcc=5.25V, V|=2.7V 20 A
hn High-level input current
X Vec=5.25V; V=10V 0.1 mA
[ITH Low-level input current Vee=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current (Note 1) Vge=5.25V, Vo=0V —30 ‘—130 mA
locH Supply current, all outputs high Voe=5.25V, V|=0V 0.45 1 mA
lccL Supply current, all outputs low Vee=5.25V, V|=0pen 3 6 mA
% All typical valuesare at Voo =5V, Ta=25C A
Note 1: All measurements should be done quickly, and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Voc=5V, Ta=25°C, unless otherwise noted )
Symbol Parameter Test conditions Limits Unit
Min Typ Max
tpLH Low-to-high-level output propagation time ‘ CL=45pF 7 24 ns
tpHL High-to-low-level output propagation time (Note 2) 20 24 ns
Note 2: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)

INPUT Voo OUTPUT

PG DUT J_ ‘ . A—D 7[_-——3(

Cu

500 :
l Y \

teHL tpLH

(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t, = 6ns, t = 6ns, ty, = 500ns,
Vp =3Vp.p, Zo = 5082

(2) Cy includes probe and jig capacitance.

: MITSUBISHI
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M74LS42P

BCD-TO-DECIMAL DECODER

DESCRIPTION
The M74LS42P is a semiconductor integrated circuit
provided with a BCD-to-decimal decoder function.

FEATURES

® All outputs set high with reactive input

® Usable as a 3-bit binary/octal decoder

. ® Wide operating temperature range (T,=—20~+75°C)

APPLICATION

General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION

When inputs Da, Dg, D¢ and Dp are specified in BCD
. code, the output corresponding to the number among
Yo~Y, is set low and all the other 9 outputs are set high.
When a binary number of 10 or more is applied to Do~Dp,
all the outputs are set high.

PIN CONFIGURATION (TOP VIEW)

% e
T
el
ouTpuTs {V3 +« [4]
. ok
Y5 « [E]
% [
ano [B]

INPUTS

Yg | OUTPUTS

Outline 16P4

BLOCK DIAGRAM

OUTPUTS

Yo

W

4 A

' £\
—- WO - o
Da Ds Dc Do GND
INPUTS
MITSUBISHI
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M74LS42P

BCD-TO-DECIMAL DECODER

FUNCTION TABLE

pecimat Dp D¢ Dp Da Yo i Y2 Y3 Ya Ys Y6 Y7 Y8 \
0 L L L L L H H H H H H H H H
1 L L L H H L H H H H H H H H
2 L L H L H H L H H H H H H H
3 L L H H H H H L H H H ' H H H
4 L H L L H H H H L H H H H H
5 L H L H H H H H H L H H H H
6 L H H L H H H H H H L H H H
7 L H H H H H H H H H H L H H
8 H L L L H H H H H H H H L H
9 H L L H H H H H H H H H H L
10 H L H L H H H H H H H H H H
1 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
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75T, unless otherwise noted ) )
Symbol Parameter Conditions Limits Unit
Vece Supply voltage —0.5~+7 \
V) Input voltage —0.5~+15 \%
Vo Output voltage High-level state —0.5~ Vge \Y
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~ + 150 c
RECOMMENDED OPERATING CONDITIONS (Ta= 20~ +75T, uniess otherwise noted)
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.75 5 5.25 A\
loH High-level output current VoH=2.7V 0 —a00 | wA
VoL=0.4V 0 4 mA
loL Low-level output current -
VoL=0.5V 0 8 mA
ELECTRICAL CHARACTERISTICS (Ta=—20~+75C. unless otherwise noted )
Symbol Parameter Test conditions Limits Unit
Min Typ * Max
ViH High-level input voltage 2 \%
ViL Low-level input voltage 0.8 \
Vic Input clamp voltage Vec=4.75V, hc=—18mA —1.5 \
VoH High-level output voltage Veo=4.75V, Vi=0.8V 2.7 3.4 v,
Vi=2V , loh= —400uA
VoL Low-level output voltage Voo=4.75V lou=4mA 0.2 0.4 v
Vi=0.8V, V=2V loL=8mA 0.35 0.5 \%
hH High-level input current zzz:z:z\\; :: : Toz/v 02? ::;
he Low-level input current Voc=5.25V,V|=0.4V —0.4 mA
los Short-circuit output current (Note 1) Vec=5.25V, Vo=0V —20 —100 mA
lcc Supply current Vcc=5.25V (Note 2) 7 13 mA

% . Ali typical values are at Voc =5V, Ta=25°C
Note 1: All measurements should be done quickly and not more than one output should be shorted at a time.
Note 2: Icc is measured with all inputs at OV.
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M74LS42P

BCD-TO-DECIMAL DECODER

SWITCHING CHARACTERISTICS (Vcc=5V. Ta=25"C. unless otherwise noted )

Symbol P T diti Limits Unit
mbO arameter est conditions ni
Y Min Typ Max
tpLH Low-to-high-level, high-to-low-level output 8 25 ns
tPHL propagation time, gate 2 14 25 ns
N CL=15pF (Note3)

tPLH Low-to-high-level; high-to-low-level output 12 30 ns
teHL propagation time, gate 3 12 30 ns

Note 3: Measurement circuit

-INPUT Vee OUTPUT

PG DUT l
CL

TIMING DIAGRAM (Reference level = 1.3V)

INPUT ? s

50Q OUTPUT

I (GATE 3)

(1) The pulse generator (PG) has the following characteristics: OUTPUT
PRR=1MHz, t,=6ns, t1=6ns, t,,=500ns, Vp=3Vp.p, Zo=5082 (GATE 2)

(2) Cy includes probe and jig capacitance

APPLICATION EXAMPLES
(1) 4-bit binary/hexadecimal decoder

Yop—= Yq

tPHL

tPLH

tPLH

tPHL

(2) 3-bit binary/octal decoder with enable input

Da Da Yipp—— Yi
Y p—— Y, Yop——o> Yo
Ds Ds Yap—>Y; Da>— DA vb— v
INPUTS M7aLSa2P Yo p——> Y4 b7,
Do Dc Ysp—=7Ys INPUTS | DB >————Dg Y3 p—= Y3
' Yop—1¢ M7aLsazp Ye p— Ve | OVTPUTS
Dp Dp Y7 #—>Y7 Dc >——Dc Ys p—= Vs
Ys )———>Y_g* Ye D——>Y—6
Yo p—>Y5* ENABLE INPUT E >——Dp Y p—=Y
Ys o
OUTPUTS vob
YooV "
“—Da Y p— Vo ¥
Y2 o——= Yo
D Y3 o—— YT]
M74LS42P Y4 p—— Y12
Dc Ysfo—= V13
Ys P——>— W_A
—DO——* Dp Y10—— Yis
K M74LS04P ap
Ysp
Outputs marked with % are provided from both decoders.
MITSUBISHI
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BCD-TO-7-SEGMENT DECODER/DRIVER (ACTIVE-LOW OUTPUT)

MITSUBISHI LSTTLs

M74LS47P

DESCRIPTION

The M74LS47P is a semiconductor integrated circuit
provided with BCD-to-7-segment decoder/driver function
and open collector outputs.

FEATURES

Suitable for 7-segment display element lighting

RBI1 input and BI/RBO outputs for zero suppression -
LT input for lamp testing

BI/RBO input for extinguishing all segments

Open collector outputs '

Wide operating temperature range (Ta=—20~+75°C)

APPLICATION
General * purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION

When a number is designed in BCD code for BCD inputs
DA, Dg, D¢ and Dp, segment outputs a~g are set low in
accordance with that number. By connecting the 7-segment
display element to each of the outputs, the character
indicated on the display character can be displayed. a~g are
open collector outputs with a breakdown voltage of not less
than 15V and a low-level output current of 24mA, thereby
making it possible to directly drive a 7-segment LED for the
display of anode-common numbers.

Suppression of the high-order unnecessary zeroes is
possible by setting the highest order RBI ripple blanking
input low and connecting ripple blanking output BI/RBO
to the next-order RBI for each of the digits. (Refer to the
application example.) ~

By setting blanking input BI/RBO low, outputs a~g are
set high and the display element is extinguished irrespective

PIN CONFIGURATION (TOP VIEW) -

Oo[i——  [ig]
B— |1 16 Vee
BCD INPUTS 1« ;
Dc— E}— Dc “B f O—E — 7
LAMP TEST * C
INPUT TGHqLr 9p{1a] = 3§
BLANKING _ ___
N SO [Ty of 3
SEGMENT
OUTPUT  —— " B
mppLe  FBI— [5]drei  bpiz] — B [ OUTPUTS
BLANKING
INPUT Do— []—IDo c D*—E—’ T
BCD INPUTS
Da—s [T}—pa _ of 0] 3
oND  [E] ™*__ Ig]—s

*: OPEN COLLECTOR OUTPUTS
Outline 16 P4

of the status of the other inputs. The luminous intensity
can be controlled by applying pulses.

Since BI/RBO serves as both an input and output pin,
only ICs with open collector outputs can be connected to
this pin. .

By setting lamp test input LT low, 3~ are set low
irrespective of the status of BI/RBO, Da, Dg, D¢ and Dp,
all the segments in the dispiay element are lighted and each
segment can be tested.

Except for that pins 6 and 9 differ in character from the
M74LS47P has exactly the same functions, pin connections
and characteristics as the M756LS247P,

\

BLOCK DIAGRAM

SEGMENT OUTPUTS

»: OPEN COLLECTOR OUTPUTS

Vee

A
&

'
=)o
5

=

Da D

o

Cc

i S ——

BCD INPUTS

BI1/RBO LT RBI GND
LAMP TEST RIPPLE '
INPUT/RIPPLE

INPUT BLANKING
BLANKING OUTPUT INPUT

MITSUBISHI
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M74LS47P

BCD-TO-7-SEGMENT DECODER/DRIVER (ACTiVE-LOW OUTPUT)

FUNCTION TABLE (ot

1)

Decimal number or function| LT | RBI Do D¢ De Da BI/RBO a b < d e T ] Note

0 H H L L L L H L L L L L L H

1 H X L L L H H H L L H H H H

2 H X L L H L H L L H L L H L

3 H X L L H H H L L L L H H L

4 H X L H L L H H [ L H H L L

5 H X L H L H H L H L L H L L

6 H X L H H [ H H H L L L L L
7 H X L H H H H L L L H H H H )

8 H X H L L [ H L L L L L L L

9 H X H L L H H L L L H H L L

10 H X H L H L H H H H L L H L

1" H X H L H H H H H L L H H L

12 H X H H L L H H L H H H L L

13 H X H H L H H L H H L H L [

14 H X H H H L H H H H L L L L

15 H X H H H H H H H H H H H H
Blanking X X X X X X L H H H H H H H (2)
Ripple blanking H L L L L L H H H H H H H 3)
Lamp test L X X X X X H L L L L L L L (a)

Note 1. (1) LT is normally kept in high DEFINITION OF SEG'\gENTs

RBI is kept open or in high with a decimal 0 output.
(2) When BI/RBO is low, all the segment outputs are high irrespective of the status of the other inputs.

(3) All the segment outputs are set high and BI/RBO is set low when LT is'high and RBT, Da, Dg, D¢ and Dp are low.

(4) When LT is low, all the segment outputs are low.

X: lrrelevant

|(DI

@ |
o=

Is

ey
ol

_—
d
CHARACTERS DISPLAYED
‘ Decimal 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
o T T et T e T T I e T o T o T N I I TN Y
Character L 1 i T ] | _l 1 EI 1 [ =l — LI
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75°C.. unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%
Input BI/RBO —0.5~
Vi Input voltage 0.5~ Voo v
Other inputs —0.5~+15 \
Output BI/RBO —0.5~ V.
Vo Output voltage High-level state 5 oc v
Other outputs —0.5~+15 \%
10(peak) Output current tw=1ms, dutycycle<10% 200 mA
lo Output current High-level state 1 mA
Topr Operating free-air ambient temperature range —20~+75 o
Tstg Storage temperature range — 65~ + 150 °
MITSUBISHI
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M74LS47P

- .BCD-TO-7-SEGMENT DECODER/DRIVER (ACTIVE-LOW OUTPUT)

ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75°C, unless otHenNige noted)

Limits
Symbol Parameter Unit
Min Typ Max
Voo Supply voltage 4.75 5 5.25 \%
High-level output current, _
loH outputs 3~7 - VoH= 15V 0 250 HA
High-level output current, —
loH output BI/RBO VoH=2.4V 0 50 ~A
o Low-level output current, VoL =0.4V 0 12 mA
v —OF
outputsa—~g VOL=0.5V 0 20 | mA
loL Low-level output current, VoL=0.4V 0 1.6 mA
output BI/RBO VoL <0.5V 0 3.2 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~+75°C, unless otherwise noted)

- Limits
Symbol Parameter Test conditions Unit
Min Typ * Max
ViH High-level input voltage 2 Vv
ViL Low-level input voltage 0.8 \
Vic Input clamp voltage Vec=4.75V, lic=—18mA —1.5 \
VoH High-level output voltage, output B1/RBO Vec=4.75V loH= —50uA 2.4 4.2 \Y
~lon High-level output current, outputs a~g Vi=0.8V, =2V Vo= 15V 250 uA
- - loL=12mA 0.25 0.4
Outputsa~g oL =24mA 0.35
VoL Low-level output voltage - Vog=4.75V oL =24m : 0.5 v
Outputs BI/RBO Vi=0.8V, Vi=2Vv loL=1.6mA 0.25 0.4
loL=3.2mA 0.35 0.5
i+ High-level input.voltage, except input B1/ RBO Voo =5.25V, W=2.7V 20 ph
. Vcc=5.25V, Vi= 10V 0.1 mA
) Input BI/RBO —1.2. mA
[T Low-level input current Vcc=5.25V, Vi=0.4V
Other inputs —0.4 mA
los Short-circuit output current, output BI/RBO Vec=5.25V, Vo=0V —0.3 —2 mA
lcc- Supply current Voc=5.25V (Note 2) 7 13 ‘mA
* : All typical values arerat Vee=5V, Ta= 25°C.
Note 2: Icc is measured with all inputs at 4.5V.
SWITCHING CHARACTERISTICS (Ta= —20-~+75°C, unless otherwise noted )
. Limits .
Symbol Parameter Test conditions Unit
Min Typ Max '
tpLH Low-to-high-level, high-to-low-level output propagation 35 100 ns
TruL time, from input D 5 to outputs 3~ RL=6650 30 100 ns
=15pF
teLH Low-to-high-level, high-to-low-level output propagation CL=15p 50 100 ns
tpHL time, from input RB1 to outputs a~ f {Note 3) a5 100 . ns

Note 3: Measurement circuit

INPUT Vee Vee OUTPUT
T AL
PG DUT

Co

50Q l

(1) The pulse generator (PG) has the following characteristics:
. PRR = 1MHz, t; = 6ns, t; = 6ns, ty, = 500ns,
Vp =3Vp.p, Zo = 5080
(2) Cy includes probe and jig capacitance.
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M74LS47P

BCD-TO-7-SEGMENT DECODER/DRIVER (ACTIVE-LOW OUTPUT)

TIMING DIAGRAM (Reference level = 1.3V)

Da ’ . RBI ; -\
LEVELS OF _ —_
DELAY 2 E-—T
= |irLm tenL . tPHL tPLH
LEVELS OF
DELAY 3
teHL thLn

APPLICATION EXAMPLES

(1) Counter using M74LS47P

SUPPLY VOLTAGE
LED

rF=====7
| S

7-SEGMENT DISPLAY ELEMENT

ab c de f g
RBI M74LS47P BI/RBOp—o DECODER
Da Dg D¢ Dp LT
1Q 20 30 4Q
HOLD -2E porar opage 3-4E HOLD LATCH
ID 2D 3D 4D
Py
L) 0" RESET
oy Qa Q8 Qc Qo
0" RESET —-—1—CDHD(0) UL S0P
R MILS20P CARRY DECADE COUNTER
P DOT Tp OUTPUT
c )
—— b d Corneion o
M74LS90P,
M74LS290P

count input (T7)
(2) Zero suppression and light control

103 102 10! 100
(DIGIT 4) (DIGIT 3) (DIGIT-2) (DIGIT 1)
HMM& HHAQ MM@M LAHHH
a b cdef abec de abocde a bcdef g
RBI BI/RBO RBI BI/RBOD——GHBI BI/HBO RBI BI/RBO
’Jj Da D Dc Dp LT D4 Dg D¢ Dp L] D, Ds D¢ Do LT Ds Dp D¢ Do LT
IR ‘[ B! I IR T VPR ‘]’
| S — | — | N — [ —
BCD INPUT BCD INPUT BCD INPUT BCD INPUT
LAMP TEST
. T T I S I I T = - - - — -1
! :
! 4/6 M74LS05P !
DISPLAY TUBE, T o F Ol R I H
LIGHT CONTROL 5 o= m e e e e e o e e = e m = =
PIN
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M74LS48P

BCD-TO-7-SEGMENT DECODER/DRIVER (ACTIVE-HIGH OUTPUT)

DESCRIPTION . , [ PIN CONFIGURATION (TOP VIEW)
The M74LS48P is a semiconductor’ integrated circuit

provided with BCD-to-7-segment decoder/driver function.

(W e
FEATURES } De— [ ]— 6] Ve
. L BCD INPUTS
® Suitable for 7-s<£ment display element lighting be— [71—IDc Ds _J—il -
o RBI input and BI/RBO output for zero suppression LAMPIJES; - s ok
—_— —] —
e LT input for lamp testing BLANKING -0 [14] — ¢
@ BI/RBO input for extinguishing all segments . 'Npggéagﬁé BI/RBO« [a]% a7 —»a —_—
® NPN transistor can be externally mounted for High- N E—C - b—1__2] _, , [ouTPUTS
current drive. BLANKING
® Wide operating temperature range (Ta=—20~+75°C) Do— {6 |—Po ¢ ‘ﬂﬁl —c
BCD INPUTS
Da— |7 +—{Da d —E —d
APPLICATION i EI
General purpose, for use in industrial and consumer GND 8 e
equipment.
FUNCTIONAL DESCRIPTION Outline 16P4

This device resembles the M74LS47P without the output
transistors and when a number is specified in BCD code for
BCD inputs D, Dg, D¢ and D, segment outputs a~g are
set high in accordance with that number. Outputs a~g con-
tain 29 pull-up resistors which are suitable for driving
common-cathode LEDs. By connecting an NPN transistor
to these outputs, it is possible to drive high current display
elements. :

The ripple blanking, blanking and lamp test functions
are the same as those for the M74L.S47P.

Refer to the M74LS47P for the application example.

Except for that pins 6 and 9 differ in character form the
M74L.S48P has exactly the same functions, pin connections  and characteristics as the M74L.S248P.

BLOCK DIAGRAM SEGMENT OUTPUTS
r

a
- 13 - 12 -

Da Ds Dc Dp Bi/RBO T ®RBl GND
BLANKING INPUT/RIPPLE LAMP TEST RIPPLE BLANKING
BCD INPUTS BLANKING OUTPUT INPUT  INPUT
MITSUBISHI
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BCD-TO-7-SEGMENT DECODER/DRIVER (ACTIVE-HIGH OUTPUT)
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M74LS48P

FUNCTION TABLE note 1)

Decimal number or function

o
o
o
o
o
o

o
>

Q|
N
By

Note

0

(1)

Wl |w[fo|lo|slwiNn| o

S

-

z|lz|z|z|x|z|z|z|z(z|z|x|z|x|x|x|®

Blanking

(2)

Ripple blanking

r

r|frjr|xjr|rjx|x|r{x|r|{T({xfr|T|x{r|Ilj=e

rirr|rjxjr|jir|jr|jx|jrjxjrjx{r|jrjr|Tjr{Ije

r|r|jrjx{x(xjr(r|{r(xjr|T(x|T|jr|r[(x|—~

(3)

Lamp test

rlzix|z|z|z|z|z|z|z|{z|z|z|z|z| ||| |0

XI‘XXXXXXXXXXXXXXXXI%\

X|Mx|TjT|T|XZ|(lT|X|T|X|(rjr||j (||
X|rx|zjx|xz|Z|r{rr|r|jrjxjx|x|x|rjr|r{r
X|r|{x|T|(xT|r|r(x(x|jrr|(r{fxjx(jr|rjTjx|rrir

X|rix|lx|r)x|r|xfrj)yr|x|r|jxjr)xfjr|T|r

I|jr|rjrjr|xjrjr|jr|xjxjxjr|>|rjx|jx|r{I}|e
|||y ||| {T|{T|IT|IT| I

Ijrjrjrjr)r|fjTfr|T>T)T|T|IT|IT|IT|IT{jIT|I|O

I

I

I

Irr|rIT|>|T|I|IT(IT|r|T(T|T|T|T|r|rje

(4)

Note 1. (1)

LT is normally kept in hi

gh.

RBI is kept open or in high with a decimal 0 output.

DEFINITION OF SEGMENTS

— e a
(2) When BI/RBO is low, all the segment outputs are low irrespective of the status of the other inputs. —
(3) All the segment outputs are set high and BI/RBO is set low when LT is high and RBI, Da, Dg, D¢ and Dp are low. f I 9 I b
(4) When LT is low, all the segment outputs are high. —
X: lrrelevant CI Ic
d
CHARACTERS DISPLAYED
Decimal o 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
M 1 T T T O B | = OO o | C t
Character — - . . — - - -
u | LI a U [ [ W -
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vce Supply voltage —-0.5~+7 \%
Input BI/RBO —0.5~Vec v
V| Input voltage
Other inputs —0.5~+15 Vv
Output BI/RBO . —0.5~Vce \
Vo Output voltage High-level state
Qther outputs —0.5~Vce \%
Topr Operating free-air ambient temperature range —20~+175 °C
Tstg Storage temperature range — 65~ +150 °C
RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Unit -
- Min Typ Max
Vce Supply voltage 4.75 5 5.25 \%
High-level output current, > —
loH outputs a— g Von=2.4V 0 -100 uA
lon ;!:]g‘l;-'.lﬁvg_llc/)tgguécurrent, VoH=2 .4V 0 —50 uA
| .Low-level output current, VoL=0.4V 0 2 mA
oL ~ T
outputs a =9 VoL=0.5V 0 6 | ma
— -
loL Low-level output current, VoL=0.4v ° 1.6 mA
output BI/RBO VoL=0.5V .0 3.2 | mA
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‘ M74LS48P

BCD-TO-7-SEGMENT DECODER/DRIVER (ACTIVE-HIGH OUTPUT)

ELECTRICAL CHARACTERISTICS (Ta=—20~ +70°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ * Max
Vi1 High-level input voltage - 2 \%
ViL Low-level input voltage 0.8 \
Vic Input clamp voltage Veo=4.75V, lic=—18mA A
tputsa~ Veoc=4.75V lon= —100 A 2.4 4.2 \%
VoH High-level output voltage Outpu si _g cc oH ~
Output BI/RBO V|=0.8V, V=2V loH= —50uA 2.4 4.2 v
loH High-level output current Outputsa~g Vce=4.75V.V|=0.8V,V|=2V . Vp=0.85V| —1.3 -2 mA
' loL=2mA 0.25 0.4 \2
Outputs a~g -
Ve Low-level , Vecc=4.75V loL=6mA 0.35 0.5 \
oL ow-level output voltage
PR =0.8V. V=2V loL=1.6mA 0.2 0.4 \%
Output Bi/RBO Vi 8V.V, oL &6m. 5
loL=3.2mA 0.35 0.5 \
— ——| Vec=5.25V.,V|=2.7V 20 A
i f Inputs CC WV . u
| High-level input current BI/RBO|
H e P other than Voo=5.25V. V=10V 0.1 mA
. Input BI/RBO —-1.2 mA
e Low-level input current nput BI7RBO Vee=5.25V., V|=0.4V ’

Other inputs —0.4 mA
los | Short-circuit output current * Output Bi/RBO Vee=5.25V. Vo=0V —0.3 -2 -.mA
lcc Supply current Vee=5.25V  (Note 2) 25 38 mA

% : All typical values are at Vo= 5V, To= 25°C.
Note 2: I¢c is measured with all inputs at 4.5V,
SWITCH 'NG CHARACTER ISTI cs (Vec=5V. Ta=25°C, unless otherwise noted)
Symbol P d ‘ Himits u
mbe t iti nit

Y arameter Test conditions Vin Tvo Max
tPLH Low-to-high-level, high-to-low-level output propagation RL=4kQ 30 100 ns
tPHL time, from input Da to outputs a ~g@ CL=15pF (Note3) 30 100 ns
tPLH Low-to-high-level, high-to-low-level output propagation RL=6kQ 40 100 ns
tPHL time, from input RBI tooutputs a ~ f CL=15pF (Note3) . 45 100 ns

Note 3: Measurement circuit

INPUT Vee Voe OUTPUT
T RL%
. Pe puT (1) The pulse generator (PG) has the following characteristics:

PRR=1MHz, t,=6ns, t¢=6ns, ty= 500ns, Vp=3Vp.p, Zo=50Q.

50Q Jr ICL (2) Cy includes probe and jig capacitanc‘e

TIMING DIAGRAM (Reference level = 1.3V)

Da 7¢ \ ABI \
LEVELS OF
DELAY 2 a~t
tpLH tpHL tonL
LEVELS OF
DELAY 3
tpHL |_tPLH
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M74LSS51P

DUAL 2-WIDE 2-INPUT/3-INPUT AND-OR-INVERT GATE

DESCRIPTION
The M74LS51P is a semiconductor integrated circuit

containing dual 2-wide 2-input/3-input AND-OR-INVERT
gates. ‘

FEATURES

® High breakdown input voltage (V| = 15V)

® | ow power dissipation (P4=5.5mW typical)

® High speed (tpq=7ns typical)

® Low output impedance

® Wide operating temperature range (T,=—20~+75°C)

APPLICATION
General purpose,
equipment.

for use in industrial and consumer

FUNCTIONAL DESCRIPTION

Schottky TTL technology enables input high breakdown

voltage, high speed, low power dissipation and high fan-out.
This device consists of a NOR gate with two 2-input

1A—>E_\J 1
2A — [2] 13] —
INPUTS § 2B — [3] BEs
2¢ — [4] 1] —
20— [3] ]
OUTPUT  2Y « [§] 9] —
oo [7] 3] —

QOutline 14P4

PIN CONFIGURATION (TOP VIEW)

Vee
1C
1B
1F ¢ INPUTS
1E
10

1Y  OUTPUT

CIRCUIT SCHEMATIC

AND gates as the inputs and a NOR gate with two 3-input % o Vee
AND gates as the inputs, and the following logical 20k 20k 7.6k 120 i
expressions are yielded: 2A1A0 ¢
1Y =TA-1B-1C+ 1D-1E-1F 28.180 ¢ rJ .
2Y=2A-2B+2C-2D ¢ '
2 160 Dl J\1 '_ji OuTPUT
2
z (¢ 3.5k
2c.1po T asks ™
2D,1EO- 14
FUNCTION TABLE
1Fo ¢
M N Y XX 7F7r X
L L H ‘ OGND
H L L UNIT: Q
L H L
H H L
M=1A-1B-1C
N=1D-1E-1F
AND-OR
M=2A-2B
N=2GC-2D
ABSO LUTE MAXIMUM RAT' NGS (Ta=—20~ +75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \Y%
\ Input voltage —0.5~+15 \"
Vo Output voltage High-level state —0.5~ Vge \%
Topr Operating free-air ambient temperature range —20~+175 ‘C
Tstg Storage temperature range- —65~+150 °C
MITSUBISHI
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M74LSS1P

DUAL 2-WIDE 2-INPUT/3-INPUT AND-OR-INVERT GATE

RECOMMENDED OPERATlNG CONDITIONS (Ta=—20~ +75°C, unless otherwise noted )

Limits
Symbol Parameter Unit
Min Typ Max

Vee Supply voltage . 4.75 5 5.25 \Y
loH High-level output current VoH=2.7V 0 —400 uA
VoL=0.4V 0 4 mA

loL Low-level output current

. VoL=0.5V 0 8 mA

ELECTRICAL CHARACTER ISTICS (Ta=—20~ +75°C, unless otherwise noted )

Limits . .
Symbol Parameter Test conditions i Tvo * Vox Unit
in
VIH High-level input voltage 2 \%
ViL Low-level input voltage 0.8 v
Vic Input clamp voltage - Vec=4.75V ., lic=—18mA —1.5 \4
Vee=4.75V, V=0.8V
VoH High-level output voltage ce ! 2.7 3.4 \"
loH= —400uA
Vec=4.75V loL=4mA 0.25 0.4 \2
VoL Low:-level output voltage
V=2V loL=8mA 0.35 0.5 \%
! ) Veo=5.25V, V|=2.7V ] 20 uA
hH High-level input current
‘Vge=5.25V, V=10V . 1. 0.1 mA
he Low-level input current Vec=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current (Note 1) Voo=5.25V, Vo=0V —20 —100 mA
lccH Supply current, all outputs high Vgc=5.25V, V|=0V 0.8 1.6 mA
lcoL Supply current, all outputs low Vee=5.25V, V|=4.5V 1.4 2.8 mA
% : All typical values are at Vce= 5V, T,= 25°C).
Note 1: All measurements must be done quickly and not more than one output should be shorted at a time.
SW'TCH'NG CHARACTE R IST'CS (Voc=5V, Ta=25°C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
. Min Typ Max
tPLH Low-to-high-level output propagation time CL=15pF 6 20 ns
tPHL High-to-low-level output propagation time (Note 2) 8 20 ns
Note 2: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)
INPUT . Vee OUTPUT

A~F % !k :
PG DUT J_
. Y
500 Cu
J; tPHL tPLH

(1) The pulse generator (PG) has the following characteristics:
PRR=1MHz, t,=6ns, ty=6ns, 1,,=500ns, Vp = 3Vpp, Zo =502,
(2) Cy includes probe and jig capacitance.

MITSUBISHI
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DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH RESET

MITSUBISHI LSTTLs

M74LS73AP

DESCRIPTION

The M74LS73AP is a semiconductor integrated ' circuit
containing 2 J-K negative edge-triggered flip-flop circuits
with discrete terminals for clock input T, inputs J and K
and direct reset input Rp.

FEATURES

® Negative edge-triggering

® Each flip-flop can be used independently

® Direct reset input

e QandQ outputs

® Wide operating temperature range (T, = —20~+75°C)

APPLICATION
General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION

PIN CONFIGURATION (TOP VIEW)

CLOCK INPUT 1T — E E «— 1J INPUT
DIRECT RESET 1R~ [ R o
Npor R0 — [2]- | Hx P of—13] — 1

qT
weor w = BH], |~ - e

vee  [4] ‘ 1] ano

0] « 2k inpUT

1B
QUTPUTS
8] — 20 ,

} OUTPUTS

cLock INpUT 2T — [5]
DIRECT —
€T RESET 275 — (6] Lo

inpuT 24 — [7]

Outline 14P4

While T is high, signals J and K are put in the read-in stafe,
and when T changes from high to low, the J and K signals

FUNCTIONAL TABLE (noe

immediately before the change emerge in outputs Q and Q

in accordance with the function table. By setting Rp low,

Q and Q are set low and high respectively irrespective of the

status of the other input signals. For use as a J-K flip-flop,

Rp must be kept high.

Also available is M74LS107AP with the same functions

and electrical characteristics. This offers easy mounting

T Rb J K Q

X L X X L H

l H H H Toggle

l H L H L H

! H H L H L

! H L L Qo Q0
H H X X Q0 Q0

with V¢ positioned at pin 14 and GND at pin 7. Note 1

| : Transition from high to low-level (negative edge trigger)

Xt lrrelevant

QO : level of Q before the indicated steady-state input conditions were established.
QU : level of Q before the indicated steady-state input conditions were established.

Toggle : complement of previous state with { transition of outputs

BLOCK DIAGRAM (EACH FLIP-FLOP)

OUTPUT QO—

DIRECT __
RESET RpO

$+——OQ OUTPUT

INPUT

INPUT KO

J INPUT

]

T
CLOCK INPUT

MITSUBISHI
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DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP

MITSUBISHI LSTTLs

M74LS73AP

FLOP WITH RESET

ABSOLUTE MAXIMUM RAT]NGS (Ta=—20~ +75C, unless otherwise noted)

" Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7 \
A Input voltage —0.5~+15 A\
Vo Output voltage High-level state —0.5~Vce A
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~ + 150 T
RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75T, unless otherwise noted)
Limits
Symbol Parameter - Unit
Min Typ Max
Vee Supply voltage 4.75 5 5.25 \
loH High-level output current VoH=2.7V 0 —400 A
VoL=0.aV 0 4| ma
loL Low-level output current
VoL=0.5V 0 8 mA
ELECTRICAL CHARACTE R |ST|CS (Ta=—20~ +75°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ * Max
ViH High-level input voltage 2 Vv
ViL Low-level input voltage 0.8 FAY,
Vic Input clamp voltage Vec=4.75V, ljc=—18mA —1.5 \Y
VoH High-level output voltage Voc=4.75V, W=0.8V 2.7 ;3.4 \
Vi=2V , lop=—400uA
Vec=4.75V loL=4mA . .
VoL Low-level output voltage co=4.75 oL =4m 0.2 9.4 v
- Vi=0.8V, =2V loL=8mA 0.35 0.5 \
J, K 20 A
= Vec=5.25V &0 #A
D
. = Vi=2.7V £
; . T 80 uA
hH High-level input current
J, K v 5. 25V 0.1 mA
— cc=5.
Rp 0.3 mA
= Vi=10V
T 0.4 mA
. J,K Vece=5.25V —0.4 mA
Low-level input current —=
e Rp T Vi=0.4V —0.8 mA
los Short-circuit output current (Note 2) Vec=5.25V, Vo=0V —20 —100 mA
loc Supply current Vecc=5.25V (Note 3) 4 6 mA
* © Alltypical values areat Voc=5V, Ta=25°C
Noté 2:  All measurements should be done quickly and not more than one output should be shorted at a time.
Note 3:  Supply current measurements should be done with Q and Q set alternately high and T should be set low during actual measurement.
SWITCHING CHARACTE RISTICS (Vec=5V, Ta=25°C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock frequency 30 45 MHz
teLH Low-to-high-level, high-to-low-level output propagation 8 20 ns
tpHL time, from T to Q, Q CL=15pF (Note4) 20 ns
tePLH Low-to-high-level, high-to-low-level output propagation 10 20 ns
tPHL time, from Rp 10 Q, O 20 ns
MITSUBISHI
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M74LS73AP

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH RESET

Note 4: Measurement circuit

INPUT Vee QUTPUT

[

(1) The pulse generator (PG) has the following characteristics:
PG put PRR = iMHz. t; = 6ns, tf = 6ns, 1, = 500ns,
Vp =3Vpp, Z,=509.
50Q ’-L lCL (2) Cy includes probe and jig capacitance.

TIMING REQUIREMENTS (Vec=5V, Ta=25°C, unless otherwise noted )

"Symbol Parameter Test conditions Limits Unit
. Min Typ Max
tw(TH) Clock input T high pulse width 20 12 ns
tw(@p) Direct reset input pulse width - 25 4 ns
tr Clock rise time 650 100 ns
tf Clock fall time 900 100 ns
tsuh) Setup time high Tto J, K 20 9 ns
tsuw) Setup time low T to J, K 20 10 ns
thH) Hold time high T'to J, K 0 -8 ns
thu) Hold time low T to J, K 0 — 5 ns

TIMING DIAGRAM (Reference level = 1.3V)

tsu() the) tsu(H) thn) tw(Rp)

v TN T R —_—
__\ o —

T
tw (TH) tPHL
— Q
Q t —_
PHL, tpLH tPLH|
Q

:ﬂ[ (.
tpLH tPHL

Note:  The shaded areas indicate when the input is permitted to change for
predictable output performance.

APPLICATION EXAMPLE
High-speed 1/3 divider

Qa
T _ it
J 1 J 11— Q
Qa I |
—qT —dT
1
“H” K 0 K 0 Qs I |
! Rp Rp
T ? ;
1MT74LST3AP 14MT74LS73AP
Bo .
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M74LS74AP

DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOPS WITH SET AND RESET

DESCRIPTION

The M74LS74AP is a semiconductor intergrated circuit
containing 2 D-type positive edge-triggered flip-flop circuits
with discrete terminals for clock input T, data input D and
direct set and reset inputs Sp, and Rp.

FEATURES .

® Each flip-flop can be used independently.

® Direct set and reset inputs

® Positive edge-triggering

e Qand Q outputs

® Wide operating temperature range (T = -20 ~ +75°C)

APPLICATION
General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION

When T changes from low to higH, the D signal immediately
before the change emerges- in outputs Q and