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INVERTERS, NAND GATES

Type of output Typical electrical characteristics
D »n
: 5 Propa- [Power |Low-level[High-evel @ @ | |nterchangeable
Circuit function eS| ¢ 2 Type gation dlssipaJ ouput | outout | ¥ £ enang Page
& :‘3 8% time [tion current | current | & 3 products
<a | Oo (ns) | (mW)| (mA)| (mA)
O — M74LS04P 6 12 8 0.4 | 14P4 74504 2-15
Hex Inverter -
— O M74L.S05P 10 12 8 — 14P4 74L.S05 2-17
. - P 6 | 8 8 0.4 | 14P4 74L.S00 -
Quadruple 2-Input Positive NAND Gate o M74LS00 29
— O M74LS03P 10 8 8 — 14P4 74L.S03 2-13
’ — | m7aLs10P 8 6 8 0.4 | 14P4 74L.S10 2-23
Triple 3-Input Positive NAND Gate © 74L-S10
. . — O M74LS12P 13 6.3 8 — 14P4 74512 2-27
— 10 4 8 0.4 | 14P4 74LS20 -
Dual 4-Input Positive NAND Gate © M74LS20P 2-39
— O M74LS22F 18 4 8 — 14P4 74LS22 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 — M74L.S133P 1 2.4 8 0.4 16P4 74LS133 ['2-143
AND GATES
— 17 - 8 - 0.4 14P4 74 -
Quadruple 2-input Positive AND Gate O M74LS08P 10 LS08 2-19
— @] M74LS09P 13 17 8 — 14P4 74LS09 2-21
— ) 8 0. 14P4 74LS11 -
Triple 3-Input Positive AND Gate O M74LS1IP 10 2.8 4 LS 2-25
— O M74LS15P 13 12.8 8 — 14P4 74LS15 2-33
Dual 4-Input Positive AND Gate O — M74LS21P 10 8.5 8 0.4 | 1aPa 74L.S21 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 O — | M74LS27P 6 13.5 8 0.4 | 14P4 74L527 2-47
OR GATE
| Quadruple 2-Input Positive OR Gate | O | — | M7aLs3zP_| 7 | 20 8 [ 0.4 | 14Pa | 74LS32 [ 2-51 |
EXCLUSIVE OR GATES
O — M74LS86P 10 30.5 8 0.4 14P4 T74LS86 2-90
Quadruple 2-Input Exclusive OR Gate — O M74LS136P 13 30.5 8 — 14P4 74LS136 2-145
O — M74LS386P | 10 30.5 8 0.4 14P4 7415386 2-366
EXCLUSIVE NOR GATE
| Quadruple 2-Input Exclusive NOR Gate | — O | M74Ls266P | 15 [ 40 8" | — [14Pa | 7aLs266 [ 2-302 |
AND-OR-INVERT GATE
B:f; 2-Wide 2-Input AND-OR-INVERT | — | mraLss1IP 7 t 5.5 8 0.4 | 14Pa 741551 2-69 ]
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BUFFERS/LINE DRIVERS

Type of output Typical electrical charactehstlt;s ©w
Circuit function 25 c g 2 Type gp;zz: Z:vsviz; :-e?/v:f 1'32( é;' gé Interchangeable Page
53 (32| & time Jion | oo 25| 83| - Products
<a jo§| & (ns) | (mw)] (ma)|(mA)| (V)
| M74L.S240P 8 |120 | 24 |15 | 0.4 |20P4 7415240 2-256
— | — [ N | mraLs2a1P 9 |126.7] 24 |15 | 0.4 |20P4|  74LS241 2-259
Octal Buffer/Line Driver N | m74Ls244P 9 [126.7] 24 |15 | 0.4 |20P4]  74.S244 2-269
— — ! M74LS540P 10 |111.7] 24 |15 0.4 {20P4 7415540 2-385
— — N M74LS541P 10 [133.3] 24 |15 0.4 |20P4 7418541 2-388
— — N M74LS245P 10 |290 24 115 0.4 |20P4 7418245 2-272
— — | M74LS620P 10 . 1290 24 |15 0.4 |20P4 7415620 2-399
- — | M74L.S640P 10 |290 24 |15 0.4 |20P4 7418640 2-402
— | — | + | m7aLs640-1P | 10 290 | 48 |15 [ 0.4 |20P4] 74LS640-1 | 2405
— N | — | M74LS641P 18 [290 | 24 | — |o0.4|20Pa| 74LS641 2.408
— N | — | m74aLs641-1P | 18 |290 | 48 | — | 0.4 |20Pa| 74LS641-1 2411
— | — M74LS642P 15 |290 24 — 0.4 [20P4 74LS642 2-414
Octal Bus Transceiver - | — | M74LS642-1P 15 290 48 — 0.4 |20P4 741.5642-1 2-417
— — I-N | M74LS643P 10 |290 24 |15 0.4 |20P4 7415643 2-420
— — | I'N | M74LS643-1P | 10 |290 48 |15 0.4 |20P4 74L.S643-1 2-423
— | I'N | — | M74LS644P 16 1290 | 24 | — [ 0.4 {20P4| 74LS644 2-426
— I-N — | M74LS644-1P 16 (290 48 — 0.4 (20P4 74L.5644-1 2-429
— — N M74L S645P 12 [290 24 |15 0.4 |20P4 74L§645 2-432
— | =] N | M74LS645-1P | 12 290 | 48 |15 | 0.4 |20P4| 74LS645-1 | 2.435
— — N M74L.S365 AP 9 67.5 24 2.6 — |[16P4 T4L S365A 2-341
— — [ 1 | mraLs3eear | 7 |59 | 24 | 2.6 — |16P4 74LS366A | 2.344
Hex Bus Driver —_ — N M74LS367 AP 9 67.5{ 24 2.6 — [16P4 74L.S367A ' -2-347
‘ — [ =1 [ mraLs368AP | 7 | 59 | 24 | 2.6| — |16Pa]  74LS368A | 2350
Quadruple 2-input [ — | — | M74LS37P 10 | 17.3] 24 1.2 — [14P4 74LS37 2-53
Positive NAND Buffer — t — | M74LS38P 14 | 17.3] 24 | — | — |14P4 74L538 2-55
— — N M74LS125AP 9 51.8 24 2.6 — [14P4 74LS125A 2-137
Quadruple Bus Buffer Gate T T N | m7aLs126aP | 9 |59 | 24 | 2.6] — |1aPa] 7aLS126A | 2-139
— — | 1 | m74LS242P 8 133.3 24 [15 | 0.4 [14P4]  74LS242 2-263
Quadruple Bus Transceiver - N | M74Ls243P 9 [138.3] 24 |15 | 0.4 |14Pa]  74LS243 2266
Dual 4-Input Positive NAND Buffer | —_— — M74LS40P 14 8.6/ 24 1.2 — [14P4 74LS40 2-57
1 With inverted output N: With noninverted output 1- N: With both inverted and noninverted output
SCHMITT TRIGGER NAND GATES/INVERTERS .
Type of output Typical electrical characteristics
: a <] Propaga-| Power POS"")‘/E' Negative- %é Interchangeable P
Cireuit function 23058 Type o | dissipa- | 8ol | hreshoid | G5 products age
5 g3 ume | tion voltage voltage | P 8
<a | O0 (ns) | (mW) ) v)
Hex Schmitt Tng’ger Inverter | — M74LS14P 12 51.5 1.6 0.8 |14P4 74514 2-31
| — M74LS19P 13 67 1.9 1.0 14P4 74519 2-37
Quadruple 2-Input Positive NAND | — M74LS132P 13 35.3 1.6 0.8 14P4 7415132 2-141
Schmitt Trigger ] — | mraLszpP 19 | 44 1.9 1.0 |1aP4]  74i524 2-45
Dual 4-Input Positive NAND Schmitt | — M74LS13P 16 17.5 1.6 0.8 14P4 741813 2-29
Trigger - | — | mraLsisp 25 | 225 | 1.9 1.0 |14Pa]  74LS18 235
I : With inverted output :
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J-K FLIP-FLOPS

Typical electrical characteristics °
- w
) ) Operating| Setup| Hold | Power g % | .. | 8¢ |Interchangeable
= Page
Cireuit function Ty?f frequency| time time |dissipation g’ g 2 é 5 products K
a
(MHz)| (ns) | (ns) (mw) | = (a0
Dual J-K Negative Edge-Triggered Flip- _ . _ R
Flop with Reset M74LS73AP | 0~45| 20 0 20 |1 1 |rara 74LST3A 2-71
Dual J-K Negative Edge-Triggered Flip- N -
Flop with Set and Reset M74LS76AP |0~45| 20 0 20 |7 |1[|1[|16Pa| 74LsST6A 2-80
Dual J-K Negative Edge-Triggered Flip- : -
Flop with Reset M74LS107AP | 0~45 | 20 0 20 [} |~—[]]|aPa; 7aLs107A. | 2-112
Dual J-K Positive Edge-Triggered Flip- _ 7 i
Flop with Set and Reset ‘ M74LS109AP | 0~45 | 20 5 20 j. U U 16P4 4L S109A 2-115
Dual J-K Negative Edge-Triggered Flip- _ _
Flop with Set and Reset M74LS112AP | 0~ 45 20 0 20 —t U_ U 16P4 74LS112A 2-118
3;;' meKh '\éz?a“"e Edge-Trggered Flip- | y\y741 5 113aP| 0~45 | 20 0 20 [V [][|-[19Pa| raLs113A | 2-121
Dual J-K Negative Edge-Triggered Flip-Flop _
with Set Common Reset and Common Clock M74LSI14AP | 0~45 20 0 2(_] _L U U 14P4 7aLS114A 2-124
_;r: Positive-going edge _Y_: Negative-going edge -I_]_: Active low-level
D-Type FLIP FLLOPS
Typical electrical characteristics
Operating] Setup | Hold | Power 5 &8
oo . % |~ | @ ¢ |Interchangeable
Circuit function Type frequency| time | time d‘?zﬁa- 8 :m: z é? products Page
(MHz)| (ns) | (ns) | (mw) |+ |&|Efa-O
Dual D-Type Edge-Triggered Flip-Flop with -
Set and Reset M74LS74AP | 0~50 | 20 5 20 | [|1]|1[|14pe 74LS74A | 2-74
Hex D-Type Flip-Flop with Reset M74LS174P | 0~47 | 20 3 80 | f|— |1 [1ePa 74L.S174 2-214
[ Quadruple D-Type Flip-Flop with Reset M74LS175P | 0~50 | 20 5 ss | £ — |1 |16Pa 74L.S175 2-217
- Octal Positive Edge-Triggered D-Type Flip-] _
Flop with Reset M74LS273P | 0~40 | 20 5 85 | f|—[][]eoPa| 74LS273 | 2.304
Octal Positive Edge-Triggered D-Type Flip- _
Flop with 3-State Outputs M74LS374P | 0~40| 20 4 138 j — |20P4 748374 2-356
Octal Positive Edge-Triggered D-Type Flip- : _
Flop with Enable M74LS377P | 0~40 | 25 5 85 | [~ |—|20Pa]  7ALS377 | 5363
_f: Positive-going edge
U: Active low-level
LATCHES, REGISTERS
,Typical electrical characteristics
O »n
Power Set Hold Power o o o
Circuit function Type dissipa- ee dissipa-| @ | @ 3 é lntercrré?jt%;e;able Page
: tion ume time tion 2 g 8 2 P
N | ao
(ns) | (ns) | (ns) | (mW) | ™
4B 8 ble Latch M74LST75P 9 20 8 31.5 _—L — |16P4 74LS75 2-71
-Bit Bistable Latc M74LS375P 9 20 8 31.5 [J] | — [16Pa 74L.S375 2-360
Dual 4-Bit Addresable Latch M74LS256 P 13 15 5 100 — |1 {rePa 7415256 2-288
8-Bit Addressable Latch M74LS259P 13 15 5 |[100 |[— | |6Pa 7415259 2-298
Quadruple R-S Latch M74L§279P 10 — - 19 — |— [16P4 748279 2-307
83;‘;'@'”” Transparent Latch with 3-State |\ge) ca73p | 12 s | 20 |120 |J]|-|20pa| 7aLs373 | 2-353
4-Bit D-Type Register with 3-State Outputs [M74LS173AP| 23 17 6 85 K} J-L 16P4 74LS173A 2-210
J1 ¢ Active high-level
U . Active low-level
& : Positive-going edge
MITSUBISHI
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-SHIFT REGISTERS

e Wode
) Operating| Power | | o 2| 2| 82 |interchangeable
Circuit function Type L requencydissipatior % - = %g ¥ % rodusts Page
c|E|=l2[ESlao
(MH2z)| (mW) 2l3i&| 8
M74LS P 028 165 A O 20P4 74L.S299 2-328
8-Bit Universal Shift/Storage Register 7415299 010 &)
M74LS323P | 0~28 165 | S | O O[O O |20P4 74LS323 2-332
4-Bit Bidirectional Universal Shift Register M74LS194AP| 0—~45 75 [A[O[O|O|O|16P4 74LS194A 2-236
5-Bit Shift Register M74LS96P 0~45 60 [A|O|—[O|—|16P4 74LS96 2-108
R | hift R -
%Uetgu?sascadab e Shift Register with 3-State M74LS395AP | 0~40 | 83.8 | A | O| —|O| = |1sPa 74L5395 2-374
4-Bit Parallel Access Shift Register M74LS195AP| 0~60 70 [A]O]-]O]|-[16Pa 74L.S 195A 2-239
4-Bit Parallel Access Shift Register M74LS95BP | 0~50 65 | — 1O —[Of—|14P4 74L5958 2-105
4-Bit Shift Register with 3-State Outputs M74LS295BP| 0~40 | 72.5 Ol —-10O]| —[14P4 741.5295B 2-322
8-Bit Serial-In Parallel-Out Shift Register M74LS164P ~50 80 |A|O|—|—]|—|14P4 74LS164 2-196
8-Bit Shift Register M74LS91P 0~60 60 | —|Oj—|—|—|14P2 74LS91 2-95
8-Bit Parallel-Load Shift Register M74LSI165AP| 0~38 105 |—|O|—|—|—|16P4 74L.S165A 2-199
8-Bit Shift Register M74LS166AP| 0~38 100 (A |O|—|—|—|16P4 741.S166A 2-203
8-Bit Shift Register/Latch with 3-State Output M74LS595P A|lO|l—|—|O/16P4a 7415595 2-391
g—&nghlft Register/Latch with Open Collector M74LS506P Alol=|=|olera 7415596 2-395
A : Asynchronous
S ! Synchronous
ASYNCHRONOUS COUNTERS
B c Typical electrical ®
{=3 1t w
¢ . § Type c|§2:(6m”523:e, g Paraliel % gg Interchangeable Page
Circuit function a frequency |dissipation & load 2 1935 products 9
<3 (MHz) | (mW) | + c |aO
0~75 “9” -
2x5| M74LS90P | o0 | 45 Y2 [ |1aPa| 7aLs90 2-92
Decade Counter 0=75 PP
2x5 | M74LS200P | 8 45 .t sot J1 [14Pa| 7aLs290 2-316
0~80 -
Presettable Decade Counter/Latch 2x5| M74LSI96P | 00 | 80 k2 A 1 |1aPa| raLs196 | 2-242
0~60
— P4 74 2-101
con e e 2x8| M74LSOIP | (To0 | 45 2 L [ LS93
-Bit Binary Coun
0~60
> — 14P4 74LS293 2-319
2x8| mrLsa0ap | 070 | as | Y T
Presettable 4-Bit Binary Counter/Latch | 2x8| MraLstoze | 0780 | so |} | A | ] |14Pa] 7eLs197 | 2-26
Divide-by-Twelve Counter oxe| muaLsoe | D780 | as | V| — | JL|14Pe| rasez | 2:08
Dual Decade Counter 2xs| mraLssoop | 0780 | o0 |} | — | JL|wePa| 7aLs3s0 | 2-368
Dual 4-Bit Decade Counter 2X5| M74LS490P | 0~35 |} — ﬂ_ 16Pa| 74LS8%0 | 2-382
Dual 4-Bit Binary Counter 16 | mraLsaesp | 0~75 | 100 | ¥ |  — | JL|14Pa| raLs3ez 2371
_1/_: 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 = g o8
- Circuit function Type Clock | Power | & |= | 5 | S£ Interchangeable | o e
frequency |dissipation g’ 50 8185 products
(MHz) | (mW) | & [a8x|a0
g\é:;hronous Presettable Decade Counter with Direct M74LS160AP| 0~55 92.5 _F s |a|i6Pal 7aLs160a | 2-180
Fully Synchronous Presettable Decade Counter M74LS162AP| 0~55 92.5 _'f— S IS [16P4| 74LS162A 2-188
Synchronous Presettable Up/Down Decade Counter _ _ R
ot Mode Contral M74LS190P | 0~38 |100 | £ |A 16P4| 74LS190 2-220
Synchronous Presettable Up/ Down Decade Counter M74LS192P | 0—~38 95 F |Aa]A|16Pa] 7aL5192 2-228
gynehrenous Presettable 4-Bit Binary.Counter with |74 s161aP| 0~55 | 92.5 | £ |s|A |16Pa| 7aLS161A | 2-184
Fully Synchronous Presettable 4-Bit Binary Counter M74LS163AP| 0~55 | 92.5 | § |S |S |16Pa| 74.S5163A | 2-192
Synchronous Presettable Up/Down 4-Bit Binary _ _ 74LS191
Counter with Mode Contro! ) M74LS191P 0~40 1100 RN 16P4 2-224
Synchronous Presettable Up/Déwn 4-Bit Binary Counter |M74LS193P 0~38 95 __— A | A|16P4| 74L.S193 2-232
Synchronous Up/Down Decade Counter ‘M74LS668P 0~45 |[100 K |s|—|16P4| 741 Se68 2-438
Synchronous Up/Down 4-Bit Binary Counter M74L.S669P 0~30 |[100 £ |s|—|16Pa 7415669 2-444
_'f: . Positive-going edge
A : Asynchronous
S ! Synchronous
MONOSTABLE MULTIVIBRATORS
Typical electrical characteristics gw
o ; Output | Power [External timing resistor| @ £ | Interchangeable |
Circuit function Type pulse [dissipation /capacitor for setting | 5 products g
width | (mW) [ output pulse width QO
Eztsr;;gerable Monostable Multivibrator with M74LS122P |70ns~oo| 30 5~260k Q/No limit |14P4 7418122 2-127
Dual Retriggerable Monostable Mulivibrator | mzet s123p |70ns~ 0| 60 | 5~260k0/No limit |16Pa| 74LS123 | 2-132
Dual Retniggerable Monostable MUTIVIBTator | yizg) s4ggp 70ns~oo| 60 | 5~260k@/No limit [16P4|  74LS428 | 2-377
Dual Monostable Multivibrator M74LS221FP (33ns—~oo| 62,5 | 1.4~100kQ/0~1000.F (16P4 74LS221 2-250
DATA SELECTORS/MULTIPLEXERS
Typical Typical propagation time (ns) o)
power F trob From data| From data g¢e Interchangeable
. dissipa- rom strobe rom data c
Circuit function Type Yo (enable) mputto | 1P é = products Page
. (mW) | mput o output | output | ouput | & ©
8-L to-1-L Dat |
Wit;}nzt%be ine Data Selector/Multiplexer M74LSI51P | 30 15 15 8 16P4 74L.S151 2-165
8-Line to 1-L Data Selector/Multipl
it 5 State Outpar et MuttRlexert - vrat sas1p | 33 13 15 7 |16Pa|  7aLs2s1 | 2-281
Dual 4-L to 1-L D |
Moo leor ot Siape 12 Setector/ M74LS153P | 31 12 10 — |1era|  7aLs153 | 2-168
Dual 4-Line to 1-Line Data Selectol .
Multiplexer with 3.State Output " M74L.S253P | 38.8 12 10 — |16Pa|  7aLsS253 | 2-285
Dual 4-Line to 1-Line Data Selector/ .
Multiplexer with Strobe(Inverted) M74L5352P | 31 1 - 7 |16Pa 748352 | 2-336
Dual 4-Line to 1-Line Data Selector/
Multiplexer with 3-State Output (Inverted) M74LS353P | 38.8 3 - 8 16P4 7418353 2-338
Quadruple 2-Line to 1-L Data Select ; |
Mooy e 1o Trkine Data Selector’ vz s157p | 485 12 8 — |16Pa|  7aLs157 | 2-176
Quadruple 2-Line to 1-Line Data Selector/
Multiplexer (Inverted) M74LS158P 24 8 — 5 16P4 74L.S158 2-178
Quadruple 2-Line to 1-Line Data Selector/ y ]
Multiplexer with 3- State Output M74LS257AP | 47 9 7 - 16P4 74.L$257A 2-292
Quadruple 2-Line to 1-Line Data Selector/
Multiplexer with 3-State Output (Inverted) M74LS258AP| 42.2 ’10 — 7 16P4 74L.S258A 2-295
Quadruple 2-Input Multiplexer with Storage |M74LS298P | 65 12 From — —  |16Pa 7415298 | 2-325
clock input
'MITSUBISHI
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DISPLAY DECODERS/DRIVERS

Output Typical electrical characteristics | & & Interchangeable
Cow-level g < °
Circuit function active Type dlfs?&ivon owlevel bg:‘:_pdtgwn é = products Page
level (mW) |output(mA)jvoltage (V)| o= ©
BCD-to-Decimal Decoder/Driver “L” M74LS145P 35 24 15 16P4 74L.S145 2-156
BCD-to-7-Segment Decoder/Driver “L” M74LS47P 35 24 15 16P4 74LS47 2-62
BCD-to-7- Segment Decoder/Driver “H” M74LS48P 125 6 Voc |16P4& 74L.S48 2-66
BCD-to-7-Segment Decoder/Driver L M74LS247P 35 24 15 16P4 74LS247 2-275
BCD-to-7-Segment Decoder/Driver ’ “H” M74LS248P | 125 6 Voo |16P4 745248 2-278
Segment Identification of M74LS47P, M74L.S48P
- .
Decimal 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Segment n 1 ‘- 1
identification [ |_} : EI 3 —l :l D -= 8 Dl |: j [} C t
Segment Identification of M74LS247P, M74L.5S248P
Decimal 0 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15
Segment n 1 -I |_| - - '_l ‘-l L '—
identification | |_} | e :| 1 5 b : l:l | C :| - : t
DECODERS 'DEMULTIPLEXERS
Typical Typical propagation time (ns) | ¢
o}
o . power | From strobe | From data | ® c |Interchangeable
Circuit function Type dissipation| (enable) input 1o é—g products Page
(mW) 'Sﬁt“;}ut? output | O
BCD-to-Decimal Decoder M74LS42P 35 — 12 16P4 74542 2-59
3-Line to 8-Line Decoder/Demultiplexer with ~
Address Latch M74L.S137P 55 10 12 16P 4] 7415137 2-147
3-Line to 8-Line Decoder/Demultiplexer M74LS138P 31.5 12 14 16P4 745138 2-151
Dual 2-Line to 4-Line Decoder/Demultiplexer M74LS139P 34 10 13 16P4 74L.S139 2-154
Dual 2-Bit Binary to 4-Line Decoder/ _
Demultiplexer with Strobe M74LS155P 30.5 16 13 16P4|  74L.S155 2-170
Dual 2-Bit Binary to 4-Line Decoder/ ) ’ A
Demultplexer with Open Collector Outputs M74L.S156P 30.5 23 19 16P4 74LS156 2173
ENCODER
Typical electrical characteristics 90
] ¥ hangeable
L Propagation|  Power Low-level [ High-levet ec Interc Page
Circuit function Type time dissipation cuu\‘:'lr%ﬁtt tifr‘rglrj\!t 85 products
(ns) (mwW) (mA) (mA) |2 O
10-Line to 4-Line Priority Encoder M74LS147P 16 55 . 8 0.4 16P4 74LS147 2-159
8-Line to 3-Line Pnom\) Encoder ‘ M74LS148P 15 55 8 0.4 16P4 74L.S148 2-162
MITSUBISHI
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COMPARATOR
Typical electrical characteristics o wn| .
C\.r t funct T Propagation|  Power LOW‘-'er' H'gh"eYe' 58 Interchangeable Page
cuit function ype tme dissipation couuvvg‘:n col;]vt&?u 8% products
(ns) (mw) (mA) (ma) |2 O
4-Bit Magnitude Comparator M74LS85P 13 55 8 0.4 |[16P4 741585 2-86
M74L.S682P | 20 210 24 0.4 20P4 745682 2-452
M74LS683P 24. 210 24 — 20P4 745683 2-456
. 2-4
8-Bit Magnitude Comparator M74L.S684P 20 200 24 0.4 20P4 7415684 59
’ M74LS685P 24 200 24 — 20P4 74L.5685 2-462
M74L.S688P 14 200 24 0.4 20P4 7415688 2-465
M74L.S689P 22 200 24 — 20P4 7415689 2-468
PAR‘ITY GENERATOR.,/CHECKER
| 9-Bit Odd/Even parity Generator/Checker | M74Ls280P | 18 80 8 . 0.4 |1aPa] 745280 | 2-310]
ADDER
Ciroutt function . E%%L%?’I Typical propagation time (ns) %g Interchangeable page
rcut e i i il H=
YP d|s(sr:1;:‘>’3t)xon Carry time Add time §8 products
4-Bit Binary Full Adder with Fast Carry M74LSB3AP 102.5 8 12 16P4 74L.S83A 2-83
4-Bit Binary Full Adder with Fast Carry M74L.S283P 102.5 8 12 16P4 74LS283 2-313
REGISTER FILES
Typical o bical propa i ¥
. gation time (ns) | &8
_ Circuit function Type dis’;?g”;ﬁgn _ gE Interchcajng?able Page
(mW) | Write time | Readtime | 83 products
4O-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 741.S670 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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SYMBOLOGY

Symbol Descriptions

CL Load capacitance Extenally connected load capacitance

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

I:‘| Fan-in Number of similar inputs

Fo Fan-out Number of similar {Cs 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 Vee supply terminal of a circuit

leoL Low-level supply current Ve current when the inputs are such that the output is low.

locH High-level supply current Ve current when the inputs are such that the output is high.

lcoz High-impedance supply current Ve current when the inputs are such that the output is in the high-impedance state.

e Forward current Forward diode current

I Input current Input current flowing into the C pin when a voltage is applied.

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

I Low-level input current The current flowing out of an input when a specified low voltage is applied.

foH 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 iri the high state when that output is short circuit to ground.

lozH 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

IT+ 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 curren{ suffixes to indicate the low potential level

(o] Indicates output :

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

PRR Pulse repetition rate The rate of repetition of an applied pulse train

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

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

ty 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 |C 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.

tpLH 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

toLz Output disable time from 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

tezn Output enable time to a High level Amount of time required from a change of input signal until the output changes from high-impedance
1o high.

tpzL 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.

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

specified limits.
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SYMBOLOGY

Symbol Descriptions
Vee Base-emitter voltage
Vg 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.
Vie 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-level input voltage The range of input voltages that represents a logic low in the system,
Vo Qutput voitage 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 voltage Voltage at an output in the low state
Vp Pulse amplitude The difference between the low level and high level of a pulse.
\23 Threshold voltage The input voltage beyond at which the output changes
VT4 Positive-going threshold voltage The threshold voltage at which the output changes when the input is changing from low to high.
V1= Negative-going threshold voltage The threshold voltage at which the output changes when the input is changing from high to low.
4 Indicates the off-state Indicates that the output is in the high-impedance state.
Zo Output impedance The load impedance which should be connected to such devices as pulse generators.
AN
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PACKAGE OUTLINES

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

+0.5
19_02

M1 ri

O

6.3+0.15

7.62+0.3

4. 5MAX

0.5MIN |3MIN

2.54+0.25 0.5+0.1

+0.3
1.5797

TYPE 16P4 16-PIN MOLDED PLASTIC DIL Dimension in mm

+0.5

19
X -0.2 |

I- rﬂrnf—lr-jr—lr—)l—]

6.3£0.15

4.5MAX

3MIN

TYPE 20P4 20-PIN MOLDED PLASTIC DIL Dimension in mm

+0.5
24_ 52

o T s N S . - |

O

Ut T T COoOCo g g gt T 4gd
J:L ’ 4.5MAX I '

0.5MIN | 3MIN \ 0.271’3% |

6.3+0.15

7.62+0.3

! 0.540.1 15+0.3 ,+03
2.54+0.25 | . 201 '-o1 7.6~10
+— }
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MITSUBISHI LSTTLs

SCHEMATICS OF INPUTS AND OUTPUTS

Schematics of inputs and outputs of the M74LSOOP series ual data. Reference should be made when circuitry is being
are shown in I-1 ~ |-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 (Q) Pin Fig. R {equivalent resistance) £
M74LS42P I-1 17k All inputs 0-1 120
I-1 25k Da—~Dp
— 0-2 —
M74LS47P I-1 20k LT, RBI
1-2 Rin=10k BI/RBO I-2 Rout=20k I B1/RBO
I-1 25k Da—~Dop
p— 0-3 2k
M74LS48P I-1 20k LT, RBI
1-2 Rin= 10k BI/RBO 12 Rout=20k [ BI/RBO
I 26k J, K
M74LS73AP I-1 9k T 0-14 120
1-3 9k Ro
1-3 8k Sp, Rp
M74LS74AP 1-4 18k T 0-14 120
1-5 31k D
I-1 18k D
M74LS75P 0-15 120
I 4.5k E
I-1 26k J,K
M74LST76AP 1-1 9k T 0-14 120
1-3 9k Sp, Ro
I 18k Co
M74LS83AP 0-1 120
1-1 9k A1—~Aq, B1—~By
1-6 17k la<s, la>8
M74LS85P I1-7 R1=15k, R>=8.5k la=B 0-1 120
1-7 R1=8.5k, Rp=1Tk Ag—~Ag3, Bo—Bg
I-1 17k Sp(9)1, Sp(9)2, Ro1, Rp2 R=120, R1=17k
p— 0-13 Qs
M74L S0P 1-8 R1=8.5k,R,=8.5k, R3=8.5k| T1 R2=17k, R3=9k
| 1-8 R1=5.8k, Ro=5.8k, Rg=4.4k| T2 0-15 | 120 Qa,Qc, Qo
I-1 26k Ds1, Ds2
M74LS91P 0-15 120
11 19k T
I-1 17k Rp1, Rbz R=120, R1=17k
— 0-13 Q¢
M74LS92P 1-8 R1=8.5k,R2=8.5k,R3=8.5k | T ) Rz=17k,R3=9k |
1-8 R1=65.8k,Rp=5.8k, R3=4.4k | T2 0-15 120 Qa, Qg, Qb
I1-1 17k Rp1, Rpz 0-15 120 Qa, Qp
R1=8.5k, Ry=8.5k o R=120, Ry=17k
1-8 - T Qs
M74LS93P R3=8.5k Rz=17k, R3=9k
0-13
R1=13k, R;=13k o R=120, R1=10k
1-8 T2 Qc
R3 =9k Ry=10k, R3=9k
1-1 17k TR, TL
M74LS95BP I-1 9k M/C 0-15 120
I1-1 20k Ds, Do—~03

Note: All resistances given are typical values.
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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~Sbs 0-15 120
I 3.4k LOAD
11 26k J,K )
M74L.S107AP I1-1 9k T 0-14 120
1-3 9k Ro
1-3 8k Sp. Rp
M74LS109AP 1 -4 18k T 0-14 120 -
1-5 31k J, K
I-1 24k J, K
M74LS112AP 1-1 9k T 0-14 120
' ’ 1-3 9k Sp, Ro
I 24k J, K
M74LS113AP I-1 9k T 0-14 120
1-3 9k Sp
1-1 24k J, K
1-1 4.8k T
M74LS114AP — 0-14 120
1-3 9k Sp
I-3 4.5k Ro
M74LS122P I-1 17k All inputs 0-1 120
M74LS123P 11 17k All inputs 0-1 120
1-9 15k Do~D3
M74LS137P —— 0-5 120
. 1-1 20k EnEa2 EL.
58 1-9 10k Dp~Ds 0-5 120
M74LS138P — -
s 1-1 20k Eq E2. E3 0-5 120
M74LS139P 1-1 17k All inputs 0-1 120
M74LS145P 1-1 17k Allinputs 0-6 —
M74LS147P 1-1 17k All inputs 0-5 120
1-1 17k Dy, E
M74LS148P — 0-5 120
: 1-1 9k D1~D7
M74LSI151P 1-1 17k All inputs 0-1 120
M74LS153P 1-1 17k All inputs 0-1 120
M74L-S155P 1-1 17k All inputs 0-1 120
M74LS156P I-1 17k All inputs 0-7 .
141 17k 1Dg~4Dg, 1D1~4D;
M74LS157P — 0-1 120
I-1 8.5k Sa, G
1-1 17k 1Dg~4Dg, 1D1~4D;
M74LS158P — 0-1 120
1-1 8.5k Sa, G .
-1 20k Da~Dp, T, Ep, Rp '
M74LS160AP 0-15 120
) 1-1 9k ET, LOAD
: 1-1 20k Da~Dp, T, Ep, Rp
M74LS161AP 0-15 120
I-1 9k Er, LOAD :
I-1 20k Da~Dp, T, Ep
M74LS162AP — 0-15 120
1-1 9k Et, R, LOAD
: 1-1 20k Da~Dp, T, Ep
M74LS163AP — 0-15 120
) I-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 1-1 20k All inputs 0-15 120
1-9 9k T, Tinw, LOAD
M74LS 165AP 1-1 18k Do~D7 0-8 120
I-1 22k Ds
1-9 9k Rp, LOAD, T, Tinu
0-8 120
I-1 18k Dg—~Dy
M74LS 166AP .
1-9 12k LOAD
0-8 120
1-1 22k Ds
1-1 8.5k Er, Ew
M74LS170P 0-2 —
1-1 17k Do~Dg3, Ra, R, Wa, Wg
M74LS173AP I-1 19k Al inputs 0-9 100
I-1 17k T, Ro
M74LS174P 0-15 120
1-1 30k Do~Ds
1-1 17k T,Ro
M74LS175P 0-15 120
1-1 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
I-1 23k Da~Dp
M74LS192P e 0-15 120
I-1 17k Tu, Tp, Rp, LOAD
1-1 23k Da~Dp
M74L.S193P 0-15 120
1-1 17k Tu, Tp, Ro, LOAD
1-1 25k Dsr, Dsi, Dg~D3
M74LS194AP — 0-15 120
1-1 17k T, Ro, M/C1, M/C2
I-1 20k J, K, Do~D3, M/C
M74L.S195AP — 0-15 120
1-1 17k T, Ro
I-1 17k Da~Dp, LOAD
I-1 8.5k Rp
M74LS196P 0-15 120
. _ 1-8 Ry=5.7k, Ra=6.5k , R3=Tk 7
1-8 Ry=6.7k, Rp=5.7k ,R3=5.7k| T
I-1 17k Da—~Dp, LOAD
I-1 8.5k Ro
M74LS197P — 0-15 120
1-8 R1=5.7k,R2=6.5k, R3=T7k T
1-8 Ri=14k,R,=13k,R3=13k | T2
1-1 24k A
Ry =45k, Rp=24k , R3=9.5k
I-1 B
M74LS221P Ra=14k,Rs=1.7k 0-1 120
Ry=12k,Rz=9.5k _
1-10 Ro
Ra=14k, Rg=1.7k
I-1 25k Da~Dp
— 0-2 -
M74LS247P 1-1 20k LT, RBI
1-2 Rin=10k B/RBO 1-2 RouT=20k J BI/RBO
I-1 25k Da~Dp
: — 0-3 2k
M74LS248P I-1 20k LT, RBI
1:2 Rin=10k Bi/RBO 1-2 Rout=20k | B1/RBO
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 I-1 17k All inputs 0-11 100
I-1 19k Sa, Ss, 10C, 200 0-4 100
M74L.S253P
1-1 17k 1Dg~ 1D3, 2Dg~2D3 0-12 100
I-1 17k Sa, Se, 1D, 2D, R '
M74L.S256P 0-16 120
1-9 9.5k M/C
I-1 8.5k Sa .
M74LS257AP — 0-9 100
1-1 17k OC, tDg~4Dg, 1D1~4Dy
I-1 8.5k Sa
M74LS258AP — - 0-9 100
I-1 17k OC, 1Do~4Dg, 1D1~4Dy .
. 1-1 17k Sa~Sc, D, R
M74LS259P 0-16 120
1-9 9.5k M/C
1-1 17k T,Rp
M74LS273P 0-15 120
1-5 28k 1D~8D
M74LS280P I-1 20k All inputs 0-1 120
I 18k Go
M74LS283P 0-1 120
I-1 9k A1~Ay, B1~By
I-1 17k Sp(9)1, Sp)2 Rp1, Roz R=120, R1=17k
— 0-13 Qs
M74L.S290P 1-8 R1=8.5k, Rz=8.5k, R3=8.5k} T4 Rz=17k, R3=9k
1-8 Ry1=5.8k,Ry=5.8k, R3=4.4k| T, 0-15 120 Qa, Qc, Op
1-1 17k Ro1, Roz 0-15 120 Qa, Qb
R1=8.5k, Rp=8.5k _ R=120, Ry=17k
1-8 T Qs
M74LS293P R3=8.5k o1 Rp=17k , R3=9k
Ry=13k, Rp=13k o R=120, R1=10k
I1-8 T2 Q¢
R3=8k R>=10k, R3=9k
I-1 18k T
1-1 20k 0G, M/C
M74L.S2958P 0-9 100
1-5 30k Ds
1-5 20k Do~D3
1-1 17k T »
M74LS298P 0-15 120
I-1 20k Sa, 1Dg~4Dg, 1D1~404
1-1 10k M/C1, M/Cz
P ——————— 0-9 100 Qo~Q7
M74LS299P I1-1 20k 0C,, 0Cz, Rp, T
I1-5 20k DsR, DsL, Do~Dy 0-1 120 Qqg, Q%
I-1 10k M/C1, M/C2
—_———— 0-9 100 Qo~Q7
M74L.S323P I1-1 20k 0Cy, 0Cz, Rp, T
I1-5 20k DsRr, Dsi, Dg~D7 0-1 120 Qp, Q7
1-1 19k Sa, Ss, 1G, 2G
M74LS352P 0-1 120
I-1 17k 1Do~1D3, 2Dg~2D3
1-1 19k Sa, Sg, 10C, 20C
M74LS353P 0-12 100
1-1 17k 1Dp~ 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
1-9 9k T,0C
- 4 -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 10~4D
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 Rp
M74L.S390 1-8 Ry=14k,Rp=14k,R3=14k | T1 0-17 120
1-8 R1=8.5k, R,=8.5k,R3=8k | Tz
1-1 17k Rp
M74L.S393P — 0-17 120
1-8 Ri=14k,R;=14k R3=14k | T
1-1 18k T
1-1 20k 0C, M/C, Rp 0-9 100 Qo~Q3
M74LS395AP
I-5 30k Ds
1-5 20k Do~D3 0-17 120 03
M74LS423P 1-1 17k All inputs 0-1 120
I-1 17k Sb(9), Ro
M74LS490P — 0-17 120
1-8 Ri=14k,Ry=14k,R3=14k | T
I-1 19k Ds 0-9 Qo~Q7
M74LS595P
1-9 13k DL 0-8 Q7
1-1 19k Ds 0-2 Qo~Q7
M74LS596P
1-9 13k ' D 0-8 Q7
I-1 8.5k LOAD
B — 0-15 120 Q4,08 Qc.Qp0
M74LS668P 1-1 17k u/D, T, Ep, ET
1-5 20k Da~Dp 0-1 120 RCO
I-1 8.5k LOAD
— — 0-15 120 Qa,08.Qc¢.Q0
M74LS669P 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, Rz=17k oc 0-10 120
I-1 17k Ra,Rg,Wa,Wg,Do~D3
1-9 14k Po~P7 .
M74L5682P 0-5 100
1-12 R1= 14k, Rz=24k Qo—~Q7
1-9 14k Po~P7
M74LS683P 0-7 —
1-12 Ri= 14k, Rz=24k Qo—~Q7
M74LS684P 1-9 14k ‘ 2AH 0-5 100
M74LS685P 1-9 14k ) AN 0-7 —_
M74LS688P 1-9 14k 2AN 0-5 100
M74LS689P 1-9 14k 2AN 0-7 —
MITSUBISHI
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SCHEMATICS OF INPUTS AND OUTPUTS

Schematics of inputs

I-1 I-2 1-3
Vee 0—1;——— Vg O——g— +——— . Veo -—
=R - R
=R
INPUT -— SToUT ZRin
¥ - INPUT -
h 4 -
m
INPUT
B1/RBOO——————
OUTPUT
I1-4 I-5 I1-6
Vee
Vee -—
R
INPUT -—
INPUT
I-7 1-8 1-9
V. -
Voc O—1 4 ce
R A
INPUT O— _— Rz -
INPUT O—9
I-10 I-11
- Voo O— ’> -
2R,
P R2
Rs INPUT e —— SR3 Ra
x
[
ZR;s
T Yz
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SCHEMATICS OF INPUTS AND OUTPUTS

Schematics of outputs

0-1 0-2 ’ 0-3
-——4—OVao
2R
E -- Voo - —OVeo
- 2R
E
- - ‘»——o OUTPUT
OUTPUT OuUTPUT
0-4 0-5 ) 0-6
Vee —-—4—0Veo
SR - Vee
g oUTRUT oUTPUT
OUTPUT . C -
0-7 | 0-8 0-9
- -1'——-0 Veo -— OVee
-= Vee 2R ] 23 ZR
. | T 7 |
___:E P
- < OC >
OUTPUT 3 ouTPUT -= —_ 3
L OUTPUT
0-10 0-11 0-12
- ——COVee -- OVee
-— OVaee 3 e <= R
[ | 1 s =
|3
b ! | 7
1
I
[o]e! oc _J
o¢ ouTPUT ouTPUT oUTPUT
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SCHEMATICS OF INPUTS AND OUTPUTS

0-13 0-14
TVcc
- -— T Voo
L
z ZR R1 2Rz 2R3
FEEDBACK OF
SLAVE FLIP-FLOP
ouTPUT . FEEDBACK OF
—O SLAVE FLIP-FLOP
ouTPUT
0-15 0-16 0-17
}
== —OVce —O Vce -- -OVee
= z 3 >
7 b E: z
FEEDBACK OF =" ' FEEDBACK ]
y OF SLAVE -=—4
SLAVE FLIP-FLOP . EUP-FLOP
- r—o OUTPUT
ouTPUT |- ' OUTPUT
L — = FEEDBACK
OF SLAVE
FLIP-FLOP
il
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M74LSO0OP

QUADRUPLE 2-INPUT POSITIVE NAND GATES

DESCRIPTION

The M74L.S00P is semiconductor integrated circuit contain-
ing four dual-input positive-logic NAND gates, usable as
negative-logic NOR gates.

FEATURES

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

® Low power dissipation (P4 = 8mW typical)

® High speed (tpd = 6ns typical)

® Low output impedance

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

APPLICATIONS
General purpose,
equipment.

for use in industrial and consumer

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

When both A and B inputs are high the output Y is low.

PIN CONFIGURATION (TOP VIEW)

1A — [T
-
v« 3]
{ZA-oE
28 — [5]
@
]

18

INPUTS {

OUTPUT

INPUTS

OUTPUT  2Y

GND

O
e
pE

@E‘—as

7

E—de

E-—»3Y

Outline 14P4

Vee

} INPUTS

OUTPUT

} INPUTS

ouTPUT

CIRCUIT SCHEMATIC

(EACH GATE)
2

O Vee

. . . .o 0k = 7.6k <
When either A or B input is low the output Y is high. 7.8k 1202
AO— 5k
FUNCTION TABLE INPUTS O ouTPUT
A 8 Y BO < B
L L H 35k AN
H L H e 2.8k )
XK
L H H
H H L
-O GND
ABSOLUTE MAXI MUM RATI NGS (Ta=—20—~ +75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vee Supply voltage -0.5~+7 \"
Vi Input voltage -0.5~+15 A\
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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M74LSO0P

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 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
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 Vee=4.75V, lijgc=—18mA —1.5 \%
VoH High-level output voltage Voc=4.75V, V|=0.8V, loHn=—400uA 2.7 3.4 \
Voo=4.75V loL=4mA 0.25 0.4 Vv
VoL Low-level output voltage ce o-
V=2V loL=8mA 0.35 0.5 A\
Voec=5.25V, V|=2.7V 20 A
hH High-level input current cc=5.2 =2 2
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) Vec=5.25V, Vo=0V —20 —100 mA
looH Supply current, all outputs high Vee=5.25V, V=0V 0.8 1.6 mA
looL Supply current, all outputs low Voo=5.25V, Vi=4.5V 2.4 4.4 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)
. Limits
Symbol Parameter Test conditions 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) 6 15 ns

Note 2: Measurement circuit

TIMING DIAGRAM

(Reference level = 1.3V)

INPUT Vee QUTPUT
A B 7( XK
PG DuUT J- '
509 Cu Y
7.1_7 ' [ [ . .
(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t; = 6ns, tf = 6ns, ty = BOONs,
Vp =3Vp.p, Zo =500
(2) Cy includes probe and jig capacitance. ,
" MITSUBISHI
2—10 ELECTRIC



MITSUBISHI LSTTLs

M74LS02P

QUADRUPLE 2-INPUT POSITIVE NOR GATES

DESCRIPTION

The M74LS02P is a semiconductor integrated circuit
containing 4 dual-input positive NOR and negative NAND
gates.

FEATURES

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

Low power dissipation (Pq= 10mW typical)

High speed (tpd = 6ns typical)

Low output impedance

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

APPLICATION

General purpose,
equipment,

for use in industrial and consumer

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 at least input A or input B is high, output Y is low,
and when both A and B are low, Y is high.

FUNCTION TABLE

PIN CONFIGURATION (TOP VIEW)

outpuT 1Y «—[1]
[ 1A — 2]
INPUTS 1
lm—»E
2y «— 3]
2A — [5]
ZB—;E
N [T

OUTPUT

INPUTS

@]
O
ok
1] —

O E
-

8| —

QOutline 14P4

Voo
4y  OUTPUT

A )
i INPUTS

4B
3Y OuTPUT
3A

INPUTS

3B

CIRCUIT SCHEMATIC

(EACH GATE)

20k

AO—
INPUTS:

OVee

A B Y Bo YOUTPUT
L L H
H L L n
L H L 4
H H L ‘
OGND
UNIT: Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75C. unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Voo Supply voltage —0.5~+7 \
V) Input voltage ~0.5~+15 \
Vo Output voltage High-level state —0.5~ Vge Vv
Topr Operating free-air ambient temperature range —20~+75 ) C
Tstg Storage temperature range —65~-+150 C
- MITSUBISHI
ELECTRIC 2—11




MITSUBISHI LSTTLs

M74LS02P

QUADRUPLE 2-INPUT POSITIVE NOR GATES

RECOMMENDED OPERATlNG COND|T|0NS (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
ELECTRICAL CHARACTERISTICS (Ta=~20~+75C, unless otherwise noted)
P . Limits Unit
Symbol arameter Test-conditions Min Tyok Max ni
Vin High-level input voltage 2 \%
ViL Low-level input voltage 0.8 \Y]
Vic Input clamp voltage Veoc=4.75V, l)c=—18mA ) —1.5 Vv
VoH High-level output voltage Veoc=4.75V, V|=0.8V, loH=—400uA 2.7 3.4 A"
Vec=4.75V loL=4mA 0.25 0.4 \2
VoL . Low-level output voltage co oL m
V=2V loL=8mA 0.35 0.5 \2
. . Vec=5.25V, V|=2.7V 20 ‘uA
L™ High-level input current.
: ) Vec=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 current (Note 1) Vgoec=5.25V, Vo=0V —20 ) —100 mA
lcoH Supply current, all outputs high Veoe=5.25V, V=0V 1.6 3.2 mA
IcoL Supply current, all outputs low Vee=5.25V, V= 4.5V 2.8 5.4 mA
% | All typical values are at Vioe =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)
Limits
Symbo! 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 TIMING DIAGRAM (Reference level = 1.3V)

- INPUT Vee OUTPUT

PG DUT e _..._7 ' L_

50Q O Y
i LpHL teLH

{1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, tr =.6ns, t{ = 6ns, ty = 500ns,
Vp ='3Vp.p, Zo = 509

{2) C_ includes probe and jig capacitance.

MITSUBISHI
2—12 ELECTRIC



QUADRUPLE 2-INPUT POSITIVE NAND GATE

MITSUBISHI LSTTLs

M74LSO3P

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.

FEATURES

® Usable in AND-Tie connection

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

® High breakdown output voltage (Vo = 7V)

® Low power dissipation (Pgq = 8mW typical)

® High speed (tpd = 10ns typical)

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

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

FUNCTIONAL DESCRIPTION
With 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
resistor. This permits wire-AND connection which has been
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.

FUNCTION TABLE -

PIN CONFIGURATION (TOP VIEW)

28— (@]
28— [5]

ouTPuT 2vY « [6]

EI—» 4Y  OUTPUT

0] A

% INPUTS
3] BBJ

oo [3] *

2
1A
INPUTS { ~ 0 E Voo
1B — E _'_El — 4A
A INPUTS
OUTPUT 1Y4—E 2] +— 4B
*

INPUTS [

3] -3y ouTpuT

* ! OPEN COLLECTOR OUTPUT

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

20k§ 7.6k

O Vee

AO
INPUTS
BO

Y
OUTPUT

A B Y
L L H B
- K
L H
H O GND
L H 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 \"
7 Input voltage —0.5~+15 v
Vo Output voltage High-level state —0.5~+7 Vv

"Topr Operating free-air ambient temperature range —20~+75 ‘C
Tstg Storage temperature range — 65~ +150 °C

MITSUBISHI
W ELECTRIC 2—13



QUADRUPLE 2-INP
WITH O

MITSUBISHI LSTTLs

M74LS03P

UT POSITIVE NAND GATE
PEN COLLECTOR OUTPUT

RECOMMENDED OPERATING CONDITIONS (Ta= —20— +75C. unlessotherwis noted)

Limits
Symbol Parameter Unit
Min Typ Max
Veo Supply voltage 4.75 s 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

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

Limits
Symbol Parameter Test conditions ~ - Unit
Min Typ * Max
Vin High-level input voltage 2 A\
ViL Low-level input voltage 0.8 \
Vic Input clamp voltage Vgoe=4.75V, ic=—18mA —-1.5 v
=4. =0.8V
loH High-level output current Veo V.V 8 100 LA
Vo=5.5V
. Veo=4.75V loL=4mA 0.25 0.4 \"
VoL Low-ievel output voltage
V=2V loL=8mA 0.35 0.5 \
) . Vge=5.25V, Vi=2.1V 20 uA
iy High-level input current
: Vgog=5.25V, Vi=10V 0.1 mA
he Low-level input current Veg=5.25V, V|=0.4V —0.4 mA
lccH Supply current, all inputs high Vge=5.25V, V|=0V 0.8 1.6 mA
looL Supply current, all outputs low Voo=5.25V, V|=4.5V 2.4 4.4 mA
% 1 All typical values are at Vog=5V , Ta=25C ’
SW/I TCHING CHARACTER lsTlcs (Vee=5V, Ta=25°C, unless otherwise noted )
Symbol Parameter Test conditions Limits Unit
Min Typ Max
teLH Low-to-high-level /high-to-low-level RL=2kQ .10 32 ns
[y output propagation time CL=15pF (Note1) 10 28 ns

Note 1: Measurement circuit

INPUT Vece

T

DUT

T

R

PG

50Q

TIMING DIAGRAM (Reference level = 1.3V)

Vce OUTPUT

—

S

teHL teLH

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

PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns,
Vp =3Vpp, Zo =500
{2) CL includes probe and jig capacitance.

2—14
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MITSUBISHI LSTTLs

M74LS04P

HEX INVERTERS

DESCRIPTION
The M74LS04P is a semiconductor integrated circuit PIN CONHGURA_T")N (TOP VIEW)

containing 6 inverter circuits.

FEATURES U
e High breakdown input voltage (V Z 15V) weut 14 — [1] [ Voo

® Low power dissipation (Pd=12mW typical) outruT 1Y + [2] ﬁﬂ — 6A INPUT
® High speed (tpd = 6ns typical) WUt 24 — [3] ] - 6v oureur

® | ow output impedance 37
® Wide operating temperature range (T, = ~20 ~ +75°C) outeut 2v « [2] Q% 1] — 54 ieuT
neuT 34 — [5] [10] — s¥ outpur

APPLICATION oureut 3Y « [E] ; i&ﬂ «— 4A INPUT

General purpose, for use in industrial and consumer
8] — 4v outeut

equipment. GND 7

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

Outline 14P4

CIRCUIT SCHEMATIC

O Vee

Y is high (EACH
gn. . INVERTER) 20k
FUNCTION TABLE
INPUT AO—
A OY OUTPUT
L
H L
x 2.8k
OGND
UNIT: Q
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 \%
Vo QOutput 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

M74LS04P

HEX INVERTERS

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

Limits
Symbol Parameter Unit
Min Typ Max

Vee Supply voltage 4.75 5 5.25 v
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)

Limits
Symbol Parameter Test conditions Min TTyo® Wiax Unit
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 v
"Vic Input clamp voltage Vgoc=4.75V, lic=—18mA —1.5 \
VoH High-level output voltage Vec=4.75V, V=0.8V, lon=—400uA 2.7 3.4 \
VoL Low-level output voltage Voo=4.75V loL=4mA 0.25 0.4 v
V=2V loL=8mA 0.35 0.5 \
(I High-level input current Vee=5.25V, Vi=2.7V 20 A
Vec=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 current (Note 1) Voo=5.25V, Vo=0V —20 —100 mA
lcoH Supply current, all outputs high Veoe=5.25V, ViI=0V 1.2 2.4 mA
lcoL Supply current, all outputs low Veo=5.25V, V|=4.5V 3.6 6.6 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 (Voo=5V, Ta=25"C, unless otherwise noted)
Symbol Parameter Test conditions - Limits Unit
Min Typ Max
teLH 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 DUT }[ 3
A/
50Q Co
l Y
teH tPLH
(1) The pulse generator (PG) has the following characteristics:
* PRR = 1MHz, t; = 6ns, t = 6ns, ty = 500ns,
Vp = 3Vpp, Zo = 5082
(2) Cy includes probe and jig capacitance.

ELECTRIC



MITSUBISHI LSTTLs

M74LSOSP

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.

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

® |ow power dissipation (Pd = 12mW typical)

® High speed (tpd = 10ns typical)

® Wide operating temperature range (T5=-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-
sible with conventional gates.

GND

ineut 1A — [1]

OUTPUT 1Y E& ﬁ:] -

ineUT 24 — [3]

o v @Y, L

INPUT 3A — [5]

OUTPUT 3Y o [_‘_'3 ig -

)

2] —

0] —

0 o

PIN CONFIGURATION (TOP VIEW)

Voc

6A INPUT
6Y OUTPUT
SA INPUT
5Y OUTPUT
4A INPUT

4Y OUTPUT

*: OPEN COLLECTOR OUTPUT

Outline 14P4

CIRCUIT SCHEMATIC (EACH INVERTER)

When input A is high, output Y is low, and when A is low, t O Vee
Y is high. 20k 7.6k
FUNCTION TABLE
A Y
A Y INPUT OUTPUT
L 4
H L Y
X 5
OGND
UNIT © Q
ABSOLUTE MAXIMUM 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~+7 \%
Topr Operating free-air ambient temperature range —20~+75 T
Tstg Storage temperature range —65~+150 c
MITSUBISHI
ELECTRIC 2—17




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 3 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
Typsk Max
VIH High-level input voltage vV
ViL Low-level input voltage 0.8 Y
Vic Input clamp voltage Veco=4.75V, l|jg=—18mA —1.5 \
loH High-level output current Veg=4.75V, V=0.8V, Vg=5.5V 100 #A
VoL Low-level output voltage Vee=4.78V -~ loL=4mA 0.25 0.4 . %
V=2V : loL=8mA 0.35 0.5 \
[IT3] High-levei input current Veg=5.25V, Vi=2.7V ' 20, A
Vge=5.25V, Vi=10V 0.1 mA
he Low-level input current Vee=5.25V, V;=0.4V —0.4 mA
loeH Supply current, all outputs high Veoe=5.25V, V=0V 1.2 2.4 mA
leoL Supply current, all outputs low Veco=5.25V, V= open 3.6 6.6 mA
% All typical values are at Ve =5V, Ta = 25°C.
SWITCHING CHARACTERISTICS (Voc=5V, Ta=257C, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Typ Max
teLH Low-to-high-level output propagation time RL=2kQ 10 32 ns
[ High-to-low-level output propagation time CL=15pF {Note 1) 10 28 ns

Note 1: "Measurement circuit

TIMING DIAGRAM (Reference level = 1.3V)

2—18

™ ELECTRIC

INPUT Vee Vee ouTPuT
T RL ! S
A N
PG buT J-
509 CL Y
l teH tPLH

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

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

Vp =3Vpp, Zo = 5002
(2) Cy includes probe and jig capacitance.



MITSUBISHI LSTTLs

M74LSO8P

QUADRUPLE 2-INPUT POSITIVE AND GATES

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)
® | ow power dissipation (P4 = 17mW typical)
® High speed (tpd=10ns typical)

® | ow output impedance

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

General purpose,
equipment,

for use in industrial and consumer

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)

14 — 1]
18 — 2]
outPut 1Y« [3]
2a — [q
28 — [g]

OUTPUT  2Y « @

INPUTS

INPUTS {

GND

&

Outline 14P4

Vee
4A

INPUTS
4B
4Y  OuTPUT
3A

INPUTS
3B
3Y  OUuTPUT

CIRCUIT SCHEMATIC

(EACH GATE)

20k S mé 16k

—O Voo

FUNCTION TABLE Ao « K
v INPUTS Youteur
A B BO ¢
L L L
H L L A
L 5 L £x
H H H
OGND
UNIT: Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \Y
Vi Input voltage —0.5~+15 \
Vo Output voltage High-level state —0.5— +'Vcc v
Topr Operating free-air ambient temperature range —20~+75 °Cc
Tstg * Storage temperature range —65~+150 °C
MITSUBISHI
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MITSUBISHI LSTTLs

M74LSO08P

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 v
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)

S t P: Test conditions Limits Uni
te on t
ymbo arameter Min Typ* Max ni
VIH High-level input voltage 2 V]
ViL Low-level input voltage 0.8 vV
Vic Input clamp voltage Veoo=4.75V, lic=—18mA —1.5 Vo
VOH High-level output voltage Veo=4.75V, V=2V, lon=—400 A 2.7 3.4 v

Voc=4.75V loL=4mA 0.25 0.4 \"
VoL Low-level output voltage

V=0.8V loL=8mA 0.35 0.5 Vv

. Vee=5.25V, V|=2.7V 20 A
hH High-level input current :

Vee=5.25V, V=10V 0.1 mA
he Low-level input current Veoe=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=56.25V, V|=4,5V 2.4 4.8 mA
leoL Supply current, all outputs low Vee=5.25V, Vi=0v 4.4 8.8 mA

* 1 All typical values are at Ve =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 (Voc=5V. Ta=257C, unfess 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 .SV)

INPUT Voo QUTPUT
A, B ?
PG g DUT
500 . = Cu v
' tPLH v tpHL

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

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

Vp =3Vp.p, Zo = 5082
(2) C includes probe and jig capacitance.

ELECTRIC
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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)
e High breakdown output voltage (Vo 2 7V)
® Low power consumption (Pq= 17mW typical)
e High speed (tpq = 13ns typical)
® Wide operating temperature range (Ty=-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
impossible with conventional gates.

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

FUNCTION TABLE

PIN CONFIGURATION (TOP VIEW)

1A

INPUTS
1B
ouTPUT 1Y
2A

INPUTS
2B
OUTPUT  2Y
GND

-0
-
-
S
-
-
G

Bl
I

o]

i3] — 4
E*— 4B
1] —» 4v

[10] — 34

9] — 38

8] — 3Y

Vee

}lNPUTs
ouTPUT

}INPUTS

OUTPUT

* ! OPEN COLLECTOR QUTPUT

Outline 14P4

CIRCUIT SCHEMATIC

(EACH GATE)

AC
INPUTS
B8

—O Vee

oY
OUTPUT

A B Y

L L L VY

H L L

L H

L OGND
H H H UNIT : @
ABSOLUTE MAXIMUM RATINGS (Ta=-20~+757C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit

Veco Supply voltage —0.5~+7 \"

\ Input voltage —0.5~+15 \"

Vo Qutput voltage High-level state —0.5~ %7 \

Topr Qperating free-air ambient temperature range —20—+175 °C

Tstg Storage temperature range —65~ +150 C
MITSUBISHI
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M74LSO9P

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
Voo Supply voltage 4.75 E 5.25 Vv
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 o | 8 | mA

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

- N Limits )
Symbol Parameter Test conditions - Unit
Min Typ* Max
ViH High-level input voltage 2 \%
VL Low-level input voltage 0.8 \]
Vic Input clamp voltage Vee=4.75V, tic= —18mA —1.5 \'
loH High-level output current Voc=4.75V, V=2V, Vo=5.5V 100 A
Voc=4.75V loL=4mA 0.25 0.4 \
VoL Low-level output voltage ce oL m
Vi=0.8V loL=8mA 0.35 0.5 \
: . Vgo=5.25V, V|=2.7V 20 HA
liH High-level input current
. Vee=5.25V, Vi=10V 0.1 mA
It Low-level input current Vee=5.25V, Vi=0.4V —0.4 mA
lcoH Supply current, all outputs high Vge=5.25V, V=0V 2.4 4.8 mA
lcoL Supply current, all outputs low Veco=5.25V, V|=4.5V 4.4 8.8 mA
% . All typical values are at Ve =5V, Ta=25°C.
SWI TCH'NG CHARACTER ISTICS (Vee=5V, Ta=25C, 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 11 Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)

INPUT. Vee Vec OUTPUT

LI
PG buT
lCL

A B ?

N

50Q ’L Y
t
PLH tpHL
(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, tr = 6ns, tf = 6ns, ty, = 500ns,
Vp =3Vpp, Zo = 500 '
{2) C_ includes probe and jig capacitance.
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M74LS10P

TRIPLE 3-INPUT POSITIVE NAND GATES

DESCRIPTION '
The M74LS10P is a semiconductor integrated circuit PIN CONFIGURATION (TOP VIEW)
containing three triple-input positive NAND and negative
NOR gates.
. \
FEATURES - 1B — |1 E Voo
® High breakdown input voltage (V| 2 15V) 1c = [Z] ER
° L - .
Lc.>w power dissipation (Pc.j 8mW typical) A — E E iy outeut
® High speed (tpd = 6ns typical)
® |ow output impedance _ nputs {28 — [4] 1] - 34
® Wide operating temperature range (T,= -20 ~ +75°C) 2¢ — [5] [10] — 38 iNpUTS
APPLICATION oureut - 2¥ « [g] 9] - 30
General purpose, for use in industrial and consumer eno (7] [8] — 3y outeut
equipment.
FUNCTIONAL DESCRIPTION
The use Schottky TTL technology has enabled the Outline '14P4
achievement of high input voltage, high speed, low power
dissipation and high fan-out. %XCUIL SCHEMATIC OVeo
When all inputs A, B and C are high, output Y is low, and (EACH GATE) 20kZ 7.6k 120%
when one or more of the inputs is fow, Y is high. ]
A O—4———¢
INPUTSY B &
FUNCTIQN TABLE p—
A N Y c 1¢-
L L H
H L H N 2.8k
C A A Y W ¥ 1?
H H L
O GND
N=8-C UNIT © Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Veo Supply voltage —0.5~+7 \
\2 Input voltage —0.5~+15 \
Vo Output voltage High-level state —0.5~+V¢o \%
Topr Operating free-air ambient temperature range - 20f +75 c
Tstg Storage temperature range —65—~+150 °C
MITSUBISHI
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M74LS10P

TRIPLE 3-INPUT POSITIVE NAND GATES

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

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 A
VoL<0.4V 0 4 mA
loL Low-level output current
VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~ +75c, unless ctherwise noted)

unless otherwise noted )

- Limits .
Symbol Parameter Test conditions in Ty Vox Unit
ViH High-level input voltage 2 Vv
ViL Low-level input voltage 0.8 Y
Vic Input clamp voltage Vec=4.75V, lic=—18mA —1.5 Vv
VoH High-level output voltage Voc=4.75V, V|=0.8V, loq= —400uA 2.7 3.4 \
Veoc=4.75V loL=4mA 0.25 0.4 \"
VoL Low-level output voltage
Vi=2Vv loL=8mA 0.35 0.5 \
hH High-level input current Voo=5.25V, Vi=2.7¥ 20 #A
Vce=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
loeH Supply current, all outputs high Veoc=5.25V, V=0V 0.6 1.2 mA
tooL 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 (Vcc=5V, Ta=25C, 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) 9 15 ns

Note 2: Measurement circuit

TIMING DIAGRAM

(Reference level = 1.3V)

INPUT Vee OUTPUT
PG % Sk
DuT J- A~C 7
500 Cu
' e teLn
(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, ty = Bns, tf = 6ns, ty = 500ns,
Vp = 3Vp.p, Zo =500
(2} C 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)

® Low power dissipation (Pq = 13mW typical)

® High speed (tpd = 10ns typical)

® Low output impedance

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

APPLICATION

General purpose,
equipment,

for use in industrial and consumer

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)

IB—»E
1c — [2]
ZA—*E

INPUTS {

INPUTS {28 — []
2C — E
outPUT  2Y « [§]

GND 7

E

@ Vec
73] «— 14
_’fz_]—»w
11] «— 3A
éese

[9] + 3C

8] — 3v

Outline 14P4

INPUT

OUTPUT

INPUTS

OUTPUT

CIRCUIT SCHEMATIC (EACH GATE)

20kg

>

AO—

—O Vee

il
IN- ¢
FUNCTION TABLE s * Dl YR
A N Y co— N
L L L
H L L 'Y VS
L H L 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
Vee Supply voltage —-0.5~+7 A\
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
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3 o M74LS11P

TRIPLE 3-INPUT POSITIVE AND GATE

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

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

E LECTR ICAL CHARACTE R ISTI cs (Ta=—20— +75°C, unless otherwise noted )

- Limits
Symbol” Parameter Test conditions Unit
Min Typ * Max
VIH High-level input voltage 2 v
ViL Low-level input voltage 0.8 iV
Vic Input clamp voltage Vgoc=4.75V, l)c=—18mA —1.5 \4
VoH High-level output voltage Veoo=4.75V, V=2V, lop=—400u A 2.7 3.4 -V
Vee=4.75V loL=4mA . 0.25 0.4 \
VoL Low-level output voltage
V=0.8V loL=8mA 0.35 0.5 \
= = 2 A
hH High-level input current Veg=5.25V, Vi=2.7V 0 “
Voe=15.25V, Vi=10V 0.1 mA
[ITR Low-level input current Veoe=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current (Note 1) Voe=5.25V, Vo=0V —20 —100 mA
looH . Supply current, all outputs high ’ Vee=5.25V, Vi=4.5v . 1.8 3.6 mA
fooL Supply current, all outputs low Voe=5.25V, V|= 0V 3.3 6.6 . 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 (Vco=5V, Ta=257C, unless otherwise noted )
Symbol P 1t Test conditi Limits Uni
mbo arameter est conditions
Y| st conditio in Tvp Max nit
teLH Low-to-high output level propagation time CL=15pF 9 15 ns
tPHL 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~C l 5
50Q J; Cu
Y
{1) The pulse generator (PG) has the following characteristics: teLH tonL
PRR = 1MHz, tr = 6ns, tf = 6ns, tw = 500ns,
Vp =3Vpp, Zg = 5082
(2) CL includes probe and jig capacitance.
‘@ MITSUBISHI
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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 gates
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 (Pq = 6mW typical)

High speed (tpd = 13ns 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 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-

PIN CONFIGURATION (TOP VIEW)

\
18 — [} ] vee
INPUTS
1€ »E ﬂ‘“ 1A INPUT
2A — 3] * 177 — 1y outeuT
INPUTS § 2B — [4] [11] « 34
2¢ — 5] 0] « 38 § INPUTS
OUTPUT 2Y « E * * L{g] « 3C
evo 7] L_[8] — 3y outrur

* . OPEN COLLECTOR OUTPUT

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

. . . O Vee
sible with conventional gates.
When inputs A, B and C are high, output Y is low and 20k 7.6k
when' one or more of the inputs is low, the output Y is Ao i<
high. INPUTS{ BO- f¢
co ¢ oY
o i OUTPUT
1€
¢
FUNCTION TABLE i .
13
x S v ¥ ¥ 3
0 GND
L L H
H L H UNIT : Q
L H H
H H L
N=B-C
ABSOLUTE MAXI MUM RATINGS (Ta=—20~ +75°C, unless otherwise noted')
Symbol Parameter ) Conditions Limits Unit
Veo Supply voltage —-0.5~+7 A\
\ 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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R 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
Min Typ Max
Voo Sﬁpply voltage 4.75 5 5.25 \
foH 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 LECTR ICAL CHARACTE RIST'CS (Ta=—20~ +75°C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ * | Max
ViH High-level input voltage . 2 A
ViL Low-level input voltage 0.8 \
Vic Input-clamp voltage Vec=4.75V, l)c=—18mA —-1.5 | \
loH High-level output current Vge=4.75V, V|=0.8V, Vo=5.5V 100 LA
Vgc=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 Voo=5.25V, Vi=2.7V 20 uA
: Vee=5.25V, Vi=10V 0.1 mA
I Low-level input current Voe=5.25V, Vi=0.4V —0.4 mA
tooH Supply current, all inputs high Vge=5.25V, V|=0V 0.7 1.4 mA
lcoL Supply current, all inputs low Vgoe=5.25V, V=4 .5V 1.8 3.3 mA
* o All typical viaues are at Vgg=5V, Ta=25C
SWITCHING CHARACTERISTICS (Vce=5V, Ta=25C. unless otherwise noted )
Symbol Paramet '/ T diti Limits
mbo ram t t - i
Y arameter est conditions vin Tvo Mo Unit
teLH Low-to-high-level /high-to-low level RL=2kQ 10 32 ns
[ output propagation time CL=15pF (Note) 15 28 ns
Note: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)

INPUT Vee Vce OUTPUT

50Q i J‘ Cu Y
l ' tpHL teLH

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

{2)  Cy includes probe and jig capacitance.

PG DUT

‘ 'MITSUBISHI
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M74LS13P

DUAL 4-INPUT NAND SCHMITT TRIGGER

DESCRIPTION

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; 215V, Vg 2 7V)

® | ow power dissipation (Pg =17.5mW typical)

High speed {tpq = 16ns typical)

® 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

PIN CONFIGURATION (TOP VIEW)

%
1A — [7 E Voo
INPUTS
1B — E 13] « 2A
INPUTS
NC E EFZB
16— [1] 1] ~Ne
INPUTS E j
IR 0] « 2¢
}INPUTS
ouTPUT 1Y« [E}— 9] « 2D
ano [0 [8] — 2Y ouTpuT

Outline 14P4 NC : NO CONNECTION

CIRCUIT SCHEMATIC
(EACH SCHMITT TRIGGER)

achievement of input high breakdown voltage, high speed, o Ve
low power dissipation and high fan-out. With positive feed- 17k 120
back applied in the circuit, the hysteresis width is 0.
 apptied in ¢ the Rsterests width is 0.8V A “ e
(typical). Accordingly, the noise margin is high. Even slow
N d-
changing input signals result in a shaped waveform output INPUTS Be - m& oY
&
without causing oscillation. ce < ouTPUT
- When inputs A, B, C and D are high, output Y is low, b i«
. L. 1.
and when one or more of the inputs are low, Y is high. XXxx
Refer to M74LS14P for the typical characteristics. ©GND
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 RATINGS (Ta=—20—+75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Voo Supply voltage -0.5~+7 \%
V) Input voltage —-0.5~+15 \%
Vo Qutput voltage High-level state —0.5~ V¢e \
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~+75C, unless otherwise noted )

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

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

Limits
Symbol Parameter Test conditions Unit
Min. Typ % Max
A2 Positive-going threshold voltage Vgoc=5V 1.4 1.6 1.9 A\
V- Negative-going threshold voltage Veo=5V 0.5 0.8 1 \Y
Vy4-VT1—| Hysteresis width Voo=5V 0.4 0.8 A
Vic Input clamp voltage Voc=4.75V, l)c=—18mA —1.5 \%
Vec=4.75V, V|=0.5V
VoH High-level output voltage co ! 2.7 3.4 \
loq= —400uA
Vgoe=4.75V loL=4mA 0.25 0.4 \
VoL . Low-level output voltage ce oL m
Vi=1.8V loL=8mA 0.35 0.5 \Y
IT4+ Input current at positive-going threshold Vgoo=5V, VI=VT1, —0.14 mA
Ir— Input current at negative-going threshold Vec=5V, Vi=Vr_- —-0.18 mA
. . Vge=5.25V, V|=2.7V 20 uA
I High-level input current
Vge=5.25V, Vi=10V 0.1 mA
e Low-level input current Vgg=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current {Note 1) Vee=5.25V, Vo=0V —20 —100 mA
looH Supply current, all outputs high Vee=5.25V, Vi=0V 2.9 ) 6 mA
focL Supply current, all outputs low Vgoe=5.25V, Vi=4.5V 4.1 7 mA
* @ All typical values areat 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 (Voc=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 ng to-high-fevel output propagat»uon t.\ me CL=15pF (Note2)
tPHL High-to-low-level output propagation time 20 27 ns

Note 2: -Measurement circuit

INPUT Voo OUTPUT

PG DUT J.
Gu

TIMING DIAGRAM

A.8,CD 7[146v & 08y

Y 1.3v 1.3v
50Q
J; tPHL tpLn

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

PRR = 1MHz, t, = 6ns, t; = 6ns, t,, = 500ns, |

Vp = 3Vp.p, Zo = 5082,
(2) C includes probe and jig capacitance

MITSUBISHI
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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 (Pd = 51mW typical)

® High speed (tpd = 12ns typical)

® Wide operating temperature range (T3 = -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)

A4

INPUT 1A — E 4]  vee
a7
ouTPUT 1Y +— 2] @Eﬁ 6A INPUT
(NPUT 2A— [3] [12] — 6. outeuT

2Y EW@EHSA

OUTPUT INPUT
INPUT 3A — [5] [10] » 5v ouTeuT

OUTPUT 3Y +— E:| ; @E « 4A INPUT
ano  [7] OuTPUT

o

Outline 14P4

CIRCUIT SCHEMATIC (EACH CIRCUIT)

Vee
ingly, noise margin is high. Even slow changing input signals 17k2 11k 6.5k
result in a shaped waveform output without casing oscilla-
tion. .
When input A is high, output Y is low, and when A is low,
i hi oY OUTPUT
Y is high. INPUT A i
, N
FUNCTION TABLE % 16k
A Y GND
L H
H L UNIT 1 Q
ABSOLUTE MAXIMUM 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~Vce A"
Topr Operating free-air ambient temperature range —20~+175 °C
Tstg Storage temperature range —65—~+150 C
RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75C, unless otherwise noted)
' Limits
Symbol Parameter Unit
Min Nom Max
\(CO Supply voltage 4.75 5 5.25 \
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
MITSUBISHI
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M74LS14P

HEX SCHMITT TRIGGER INVERTERS

ELECTRICAL .CHARACTERISTICS (7a=—20~+75%C, unlessotherwise noted)

" Limits .
Symbol Parameter Test conditions i g " Unit
in 1% lax
VT Positive-going threshold voltage Vee=5V 1.4 1.6 1.9 Vv
V- Negative-going threshold voltage Vee=5V 0.5 0.8 1 v
VT4-VT-| Hysteresis Veoe=5V 0.4 0.8 \%
Vic Input clamp voitage Vec=4.75V, lig=—18mA —1.5 \%
. Voc=4.75V, VI=0.5V
VoH High-level output voltage 2.7 3.4 v
lon= —400uA
Voo=4.75V loL=4mA 0.25 0.4 v
VoL Low-level output voltage
Vi=1.9V loL=8mA 0.35 0.5 \2
It Input current at positive-going threshold Vee=5V, ViI=VT. —0.14 mA
I Input current at negative-going threshold Vec=5V, Vi=V1_ —0.18 mA
) Voc=5.25V, Vi=2.7V 20 A
I High-leve! input current 00=5.25V, Vi ! “
Vge=5.25V, V=10V 0.1 mA
he Low-level input current Voe=5.25V, Vi=0.4V —0.4 mA
los Short-circuit output current  (Note 1) Vec=5.25V, Vo=0V —20 — 100 mA
locoH Supply current, all outputs high Vee=5.25V ., V=0V 8.6 16 mA
lcoL Supply current, all outputs low Vge=5.25V; V|=4.5V 12 21 mA
* 1 Al 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.
SW|TCH |NG CHARACTE R|ST|CS (Vge=5V, Ta=25C, unless otherwise noted )
. Limits
Symbol Parameter Test conditions T Unit
Min yp Max
tPLH Low-to-high-level output propagation time 12 .
- — GL=15pF (Note 2) 22 ns
tPHL High-to-low-level output propagation time 12 22 ns
Note 2: Measurement circuit
AU Voo TIMING DIAGRAM
PG T DUT
A 1.6V
I / 0.8V
500 7L Cu
; Y .3V 1.3v
(1) The pulse generator (PG) has the following characteristics: t t
PRR = 1MHz, t = 6ns, tf = 6ns, ty = 500ns, PHL, PLH

Vp = 3Vp.p, Zo =500

{2) C_ includes probe and jig capacitance.

TYPICAL CHARACTERISTICS
OUTPUT VOLTAGE VS INPUT VOLTAGE OUTPUT VOLTAGE VS INPUT VOLTAGE
5
Vee=5V Ta=25C
loH=—400u A lon=—400uA
N loL= 8mA loL=8mA
4
3 , s
S 3 - 2 3 Voo =
u a= w
Q 75°C g 5.25V ] |
5 2 3 2 5V
N g 25C S Ry
5 —20% > 4,75V
0 0
0 0.5 1.0 0 0.5 1.0 1.5 2.0
INPUT VOLTAGE V; (V) INPUT VOLTAGE V| (V)
' MITSUBISHI
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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)

® Low power dissipation (Pd = 13mW typical)

® High speed (tpd = 13ns 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 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

weuts| 8 O
1c — [Z]
2a — 3]
INPUTS | 28 — [4]
2c — [5]

ouTPUT 2Y « [6}—I*

GND [Z

PIN CONFIGURATION (TOP VIEW)

INPUT

OuUTPUT

INPUTS

OUTPUT

* I OPEN COLLECTOR OUTPUT

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

external load resistor. This permits wire-AND connection OVee
. . . . . 11kE 7.6k 3
which has been impossible with conventional gates. 20k 511z 7.6
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. } A O—q
INPUTS { B O j\
FUNCTION TABLE l c Y OUTPUT
A N Y K 5k 3
L L L
H L L 1
L H L O GND
H H H UNIT : Q
N=B-C
ABSO LUTE MAXIMUM RATINGS (Ta= —20~ +75C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 A\
Vi Input voltage —0.5~+15 \2
Vo QOutput voltage High-level state —0.5~+7 \%
Topr Operating free-air ambient temperature range —20~+75 . c
Tstg Storage temperature range — 65~ 4150 T
MITSUBISHI
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M74LS15P

TRIPLE 3-INPUT POSITIVE AND GATE WITH OPEN COLLECTOR OUTPUT

'RECOMMENDED OPERATING CONDITIONS (Ta =20~ +750. unes otvenwise noted)

Limits - .
Symbol Parameter Unit
Min Typ Max

Vee Supply voltage 4.75 5 5.25 \Y
loH High-tevel 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 Conditions - Unit
Min Typ * Max
ViH High-level input voltage 2 A\
ViL Low-level input voltage 0.8 \Y
Vig Input clamp voltage Voc=4.75V, hlc=—18mA —1.5 \
lon High-level output current Voo =4.75V, Vi=2V, Vop=5.5V 100 A
Vgoo=4.15V loL= 4mA 0.25 0.4 \']
VoL Low-level output voltage
. Vi=0.8V loL= 8mA 0.35 0.5 \%
IR Vgc=5.25V,V(=2.7V 20 uA
hr High-lével input current
Veec=5.25V,v;=10V 0.1 mA
ITR Low-level input current Vcc=5.25V,V(=0.4V .—0.4 mA
lccH 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=0 3.3 6.6 mA
%k . All typical values are at Voc =5V, Ta=25°C,
SWITCHING CHARACTERISTICS (Voc=5V, Ta=25°C, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
thLn Low-to-high-level output propagation time RL=2KQ 15 35 ns
tpHL High-to-low-level output propagation time CL =15pF (Note) 10 35 ns

Note: Measurement circuit

TIMING DIAGRAM (Reference leve! = 1.3V)

INPUT Voo Vee OUTPUT
T A,B.C ; S
Ru
PG DUT ‘[_ v
50Q CL ——
Jy l teLH tPHL
(1) The pulse generator (PG) has the following characteristics:
PRR = TMHz, tr = 6ns, tf = 6ns, tw = 500ns,
Vp =3Vpp, Zg = 5082,
(2) CL inciudes probe and jig capacitance,
4 MITSUBISHI
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MITSUBISHI LSTTLs

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; 2 15V) .

Low power dissipation (Pg = 22mW typical)

High speed (tpd = 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

PIN CONFIGURATION (TOP VIEW)

Vee

1A —
INPUTS{ E L .
18— [7] 73] « 2A
INPUTS
NG 3] 7] — 28
{104E E NG ’
INPUTS
10 E‘ 2¢
- E’— }INPUTS
ouTpuT 1Y+ [§] (5] 2D

GND —8] — 2Y ouTPuT

O

Outline 14P4 .\ connecTiON

CI RCU'T SCH EMATIC (Each schmitt trigger)

input signals result in shaped waveform output without 80 Voo
causing oscillation. o
When A, B, Cand D inputs are high, output Y is low, i 39Kk O‘[JTPUT
and when more than one is low, Y is high. INPUTS {~ 3.8k
© M74LS13P can be replaced with M74LS18P without C ]
any changes as pin connections, functions, are interchange- o
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 M74LS19P.
FUNCTION TABLE
A N Y
L L H
H L H
L H H
H H L
N=B+C*D
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ + 75T, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~ + 7 \")
Y/ Input voltage —0.5~+15 v
Vo Output voltage High-level state —0.5~Vcge \"
Topr Operating free-air ambient temperature range ’ —20~ +75. 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~ +75T. unless otherwise noted )

Limits
Symbol Parameter Unit
Min Typ Max

Vee Supply voltage 4.75 5 5.25 \%
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~+75T, unless otherwise noted )

Limits
Symbol Parameter Test conditions Unit
Min Typ * | Max
VT4 Positive-going threshold voltage Vgoo=5V 1.65 1.9 2.15 \
Vi— Negative-going threshold voltage Voe=5V 0.75 1.0 1.25 Vo
V71+ -V T1—| Hysteresis width Voo=5V 0.4 0.9 \%
Vic Input clamp voltage Vgc=4.75V ., lic=—18mA -1.5 A"
. =4.75V, V,=0.5V
Vo High-level output voltage Voe=4.75V. i 2.7 3.4 \V
lop= — 400 A
V. Low-level | Vec=4.75V loL=4mA 0.25 0.4 \%
ow-level output voltage g
o 29 Vi=1.9V ToL=8mA 035 05| V
I 1+ Input current at positive-going threshold Vee=5V.V|=VT4 -2 H#A
I1— Input current at negative-going threshold Veoc=5V. V=V -5 #2A
Vgoe=5.25V, V|=2.7V 20 A
™ High-level input current ce I . =
Vee=5.25V, V=10V 0.1 mA
I8 Low-level input current Vce=5.25V, V;=0.4V —0.05 mA
los Short-circuit output current (Note 1) Vee=5.25V, Vo=0V —20 —100 mA
lceH Supply current, all outputs high Vee=5.25V, V=0V 3.3 6 mA
leeL Supply current, all outputs low Vee=5.25V. Vi=4.5V 5.7 10 mA
*: All typical values are at Vg = 5V, Ty = 26°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=25T, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
L Min Typ | Max
t Low-to-high-level output tion tim 12 20 ns
PLH tfw o-hig output propaga ‘:on '| e CL=15pF (Note2)
tPHL High-to-low-level output propagation time 37 55 ns
Note 2: Measurement circuit T'M l NG D I AG RAM
INPUT Vee OUTPUT
A, B C D ] 1.8v 1.0V
PG DUT
J_ o Y 1.3v 1.3v
50Q L
l tPHL tPLH
(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t, = 8ns, tf = 6ns, ty, = 500ns, Vp = 3Vp_p,
Z4 = 508
(2) Cy includes probe and jig capacitance.
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M74LS19P

HEX SCHMITT TRIGGER INVERTER

DESCRIPTION
The M74LS19P is a semiconductor integrated circuit con- PIN CONFIGURATION (TOP VIEW)
taining 6 schmitt trigger inverter circuits.
fEATURES . L INPUT 1A — [T] ~ E] Vee
Suitable for waveform shaping applications
® Wide hysteresis width (0.9V typical) and high noise OUTPUT 1Y «- E; : ; @EF 6A INPUT
margin _ . INPUT 24— [T} ’1__2]4 6Y OUTPUT
® Reduce low-level input current (PNPTr input)
® High breakdown input voltage (V; =15V) OUTPUT 2Y « Ej] ; @E‘— 5A INPUT
® Low power dissipation (P¢ = 67mW typical} INPUT 3A — [5] [19] » 5y ouTPuT
® High speed (tpd = 13ns typical) ?;7
® Wide operating temperature range (T3 = -20 ~ +75°C) OUTPUT 3Y « E @E._ 4A INPUT
APPLICATION ono  [I [8] — av ouTPUT
General purpose, for use in industrial and consumer equip-
ment.
FUNCTIONAL DESCRIPTION Outline 14P4
It is an 1C with PNPTr inputs, active pull-up in the outputs,
input high breakdown voltage, high speed, low power dis- CIRCUIT SCHEMATIC
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. Voo
When input A is high, output Y is low, and when A is
low, Y is high.
M74LS14P can be replaced with M74LS19P without SuTPUT
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
(Ta=—20~ +75°C, unless otherwise noted ) H L
Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7 v
Vi Input voltage —0.5~ 415 Vv
Vo Output voltage High-level state —0.5~V¢e \
Topr Operating free-air ambient temperature range ' —20~+75 C
Tstg Storage temperature, range —65~ +150 C

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

Limits
Symbol Parameter Unit
Min Typ Max
Voo Supply voltage 4.75 5 5.25 \
lomH High-level output current Von=2.7V 0 —400 1A
VoL<0.4V 0 4 | mA
loL Low-level output current
Vo.0.5V 0 8 mA

ELECTRIC
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M74LS19P

HEX SCHMITT TRIGGER INVERTER

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

Limits
Symbol Parameter Test conditions : Unit
Min Typ * Max
VT4 Positive-going threshold voltage Veo=5V 1.65 1.9 2.15 \
Vr— Negative-going threshold voltage Veo=5V 0.75 1.0 1.25 \
VT4+=-VT1~| Hysteresis width Vee=5V \ 0.4 0.9 v
Vic Input clamp voltage Voe=4.75V, l)g= —18mA —1.5 \Y]
=4.75V, V|=0.5V
Vo High-level output voltage Veo V. Vi 2.7 3.4 v
loH= —400uA
=4, lot =4mA 0. 0.4 \%
VoL Low-level output voltage Voo=4.75V oL=4m 25
Vi=1.9v loL=8mA 0.35 0.5 \
Iv+ input current at positive-going threshold Vee=5V, V=Vt -2 #A
Ir- {nput current at negative-going threshold Veo=5V, Vi=Vr1_ —5 #A
) ) Vee=5.25V, V|=2.7V ) 20 uA
hn High-level input current
Vge=5.25V, V=10V 0.1 mA
he Low-level input current Vee=5.25V, V|=0.4V —0.05 mA
los Short-circuit output current (Note 1) Vee=5.25V, Vo=0V —20 —100 mA
lcoH Supply current, all outputs high Vge=5.25V, V=0V 9.9 18 mA
lcoL Supply current, all outputs low Vgog=5.25V, V|=4.5V 17 30 mA
* 1 All typical values are at Voo =5V, T, = 25°C.
Note 1: All measurements should be dong quickly and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Vcc=5v, Ta=25%, unless otherwise noted )
Symbol Parameter Test'conditions Limits Unit
Min Typ Max
teLH Low-to-high-level output propagation time n 20
, Propagation CL=15pF (Note2) ns
tPHL High-to-low-level output propagation time 15 30 ns
Note 2: Measurement circuit
WeUT Voo OUTRUT TIMING DIAGRAM
PG T DUT
A 7 1.9y 1.0V
500 7L Cu _
; Y 1.3v 1.3v
(1) The pulse generator (PG) has the following characteristics: true teLu
PRR = 1MHz, t, = 8ns, t¢ = 6ns, tyy, = 500ns, Vp = 3Vp.p, I

(2)

25 =509
CL includes probe and jig capacitance.

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE VS. INPUT VOLTAGE

OUTPUT VOLTAGE VS. INPUT VOLTAGE

5 ‘
Vec =5V Ta=25C
lon =—400¢A IoH=—400pA
PN loL =8mA — loL =
3 L 3 a oL =8mA
° 1 | °
> >
u 3 w3
5 g
3 Ta= 2 Vee=
> 2 75T > 5.25V
- 1
= 25 5 Prvaai
£ —20% & 4.75v
2 D " -
o | ) |
0 |
0 05 10 1.5 2.0 25 %9 05 1.0 1.5 2.0 2.5
INPUT VOLTAGE Vv, (V) INPUT VOLTAGE V, (V)
MITSUBISHI
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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 (Pd = 4mW typical)

® High speed (tpd =10ns typical)

® Low output impedance

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

APPLICATION
General purpose,
equipment.

for use in industrial and consumer

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
when one or more of the inputs is low, output Y is high.

PIN CONFIGURATION (TOP VIEW)

—\
1A 1 4
INPUTS -0 m
Lie
ne 3]
1C — E E
INPUTS
10 — [&]
ouTpuT 1Y « [6
ano [7
Outline 14P4

Vee

)~ 2
INPUTS
2] — 2B

NC

I(ﬂ = INPUTS
[3] « 2D

8] — 2v

QUTPUT

NC: NO CONNECTION

CIRCUIT SCHEMATIC (EACH GATE) Ve

ACO— ¢ H
8o =1
FUNCTION TABLE NPUTS y
< OUTPUT
A N Y Co > B
L L H )
DO
JN 3.5k
H L H 2.8k
: o o]
L H H AXE X
H H L 4
OGND
N=B-C-D UNIT: Q
ABSO LUTE MAXIMUM RATINGS (Ta=—20~ +75°C, unless otherwise noted )

Symbol ) Parameter Conditions Limits Unit
Veo Supply voltage —0.5~+7 \Y
Vi Input voltage —0.5~+15 \Y
Vo Output voitage High-level state —0.5~ Vcec \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
M74LS20P

o DUAL 4-INPUT POSITIVE NAND GATE

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

Limits
Symbol Parameter Unit
Min Typ Max

Voo Supply voltage ) 4.75 5 5.25 \"
loH High-level output current VoH=Z2.7V 0 —400 uA

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

VoL<0.5V 0 8 | mA .

E LECTRICA L CHARACTE R IsTlcs (Ta=—20~ 4 75°C, unless otherwise noted )

Limits .
Symbol Parameter Test conditions py” Tvo " . Unit
in vp ax
ViH High-level input voltage 2 v
ViL Low-level input voltage 0.8 Vv
Vic Input clamp voltage Vgoc=4.75V, ljc=—18mA —1.5 \
Von High-level output voltage Voc=4.75V, V|=0.8V, o= —400 uA 2.7 3.4 \"
=4, =4mA . .
VoL Low-level output voltage Vop=4.75V . foL m 0.2 0.4 v
V=2V loL=8mA 0.35 0.5 \"
Vec=5.25V, V|=2.7V 20 A
IiH High-level input current oc ! -
Vgg=5.25V, V|=10V 0.1 mA
i Low-level input current Vgc=5.25V, V|=0.4V . —0.4 mA
los Short-circuit output current {Note 1) Vgce=5.25V, Vo=0V - 20 —100 mA
locH Supply current, all inputs high Vco¥ 5.25V, V=0V 0.4 0.8 mA
looL Supply current, all inputs low Vgoe=5.25V, Vi=4.5V 1.2 2.2 mA
% : All typical values are at Voc=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 (Vco=5V, Ta=25°C, unless otherwise noted )
Limits .
Symbol Parameter Test conditions i T v Unit
in yp lax
teLH Low-to-high-level /high-to-low-level CL=15pF 6 15 ns
[y output propagation time (Note 2) 13 15 ns
K]
Note 2: Messurement circut TIMING DIAGRAM (Reference level = 1.3V)

INPUT Vee QUTPUT

PG DUt J_ AP | .

Cu i
50Q l Y
teHL

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

(2)  Cp includes probe and jig capacitance.

toLH,

\ MITSUBISHI
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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 (Ty = —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 inputs A, B, C and D are high, output Y is high,

and when one or more of the inputs is low, Y is low.

PIN CONFIGURATION (TOP VIEW)

18 - [2] [13] «— ZA}
INPUTS

ne  [3]

1c — [4]
INPUTS

10 — [5]
v« [§]
eno [T

{ 1A - [1] ~ 4] Voo
INPUTS

7] « 28
1] N~C
0] « 20
INPUTS
9] « 20

8] — 2v outpuT

OQUTPUT

Outline 14P4 NC: NO CONNECTION

CIRCUIT SCHEMATIC (EACH GATE)

O Vee

20k3 11k

AC

]
» | Bo < i
5 v ouT-
FUNCTION TABLE g1, - PUT
. = €
A N Y
O
L L L b i
H L L 1:7::: x
L H L —0GND
H H H
N=B-C-D UNIT 1 Q
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 \Y
Vo Output voltage High-level state —0.5~ Vco \Y
Topr Operating free-air ambient temperature range —20—+75 C
Tstg Storage temperature range —65~ +150 C

MITSUBISHI . .
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M74LS21P

DUAL 4-INPUT POSITIVE AND GATE

RECOMMENDED OPERATING CONDITIONS(Ta=—20~+7s°c. unless otherwise noted )

Limits
Symbol Parameter Unit
Min Typ Max

Vo Supply voltage 4.75 5 5.25 \
loH High-level output current ) Vow=2.7V 0 —400 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 Vin Tyok | Max Unit
ViH High-level input voltage 2 \Y
VI Low-level input voltage 0.8 Vv
Vic Input clamp voltage Vee=4.75V, ligc=—18mA ~1.5 \%
Vo High-level output voltage Veooc=4.75V, V=2V, lop=—400uA 2.7 3.4 \Y
Vec=4.75V loL=4mA 0.25 0.4 \
VoL Low-level output voltage V)=0.8V ToL= 8MA 035 0.5 v
. . Veg=5.25V, V|=2.7V 20 uA
liH High-level input current .
. Vcec=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 current {Note 1) Voe=5.25V, Vo=0V —20 —100 mA
lceoH Supply current, all outputs high Vee=5.25V, V|=4.5V 2.4 mA
looL Supply current, all outputs fow Vee=5.25V, ViI=0V 2.2 4.4 mA
% . All typical values are at Vgg=5V, Ta=25C.
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 )
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
teLH Low-to-high-output level propagation time CL=15pF 9 15° ns
tpHL High-to-low-output level prapagation time (Note 2) 10 20 ns

Note 2: Measurement circuit

TIMING DIAGRAM (Reference level = 1.3V)

INPUT Vee OUTPUT
PG . DUT A~D ; ;
50Q l Cu
Y tPLH tPHL
(1} The pulse generator {PG) has the following characteristics:
PRR = 1MHz, tr = 6ns, tf = 6ns, tyy = 500ns,
Vp = 3Vp.p, Zo = 50K
{2) CL includes probe and jig capacitance.
MITSUBISHI
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DUAL 4-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT

MITSUBISHI LSTTLs

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 (Pg = 4mW typical)

® High speed (tpg = 18ns typical)

® Wide operating temperature range (Tq = —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 anexternal load

PIN CONFIGURATION (TOP VIEW)

1A — E E Voo
INPUTS
18 — [2] 73] — 24

NC 3 Dq— 2B
1c — [4 E NG
INPUTS
1 — [5] [ig] « 20
INPUTS

ouTPUT 1Y « [6] * * 5] « 20

[8] — 2v outpuT

l INPUTS

GND 7

* [ OPEN COLLECTOR OUTPUT
NC: NO CONNECTION

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

O Vee
resistor. This permits wire-AND connection which has been 2063 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. j4—1Pf ‘ Y OUTPUT
INPUTS d -J Sy
[1e; 4
o 1
<
FUNCTION TABLE — L
D 5kz
1
A N Y !
L L H S S s
K543
H L H . OGND
L H H UNIT: Q
H H L
N=B-:C-:D
ABSO LUTE MAX'MUM 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~+7 \%
Topr Operating free-air ambient temperature range —20~+175 c
Tstg Storage temperature range —65~+150 °C
: MITSUBISHI
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'  M74LS22P

" DUAL 4-INPUT POSITIVE NAND GATE WITH OPEN COLLECTOR OUTPUT

RECOMMENDED OPERATING OCNDITIONS (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 rA
VoL=0.4V 0 4 mA
loL Low-level output current

VoL=0.5V 0 8 mA

E LECTR ICAL CHARACTERISTICS (Ta=—20~ +75°C, 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 \%
Vic Input clamp voltage Vec=4.75V, l|Ic= —18mA —~1.5 Y
Voo=4.75V, V|=0.8V ‘
| High-leve! output current 100 uA
o ¢ i Vo=5.5V
=4.7 =4mA .
VoL Low-level output voltage Veo . sV loL=4m 0 2.5 0.4 v
V=2V loL=8mA 0.35 0.5 \%
Veo=5.25V., Vi=2.7V
liH High-leve! input current ce =2 20 uh
Vee=5.25V V=10V 0.1 mA
IR Low-level input current Vge=5.25V, V|=0.4V —~0.4 mA
locH Supply current, all inputs high Vee=5.25V . V=0V 0.4 0.8 mA
lcoL Supply current, all inputs low . Vgg=5.25V., V|=4,5V 1.2 2.2 mA
% 1 All typical values are at Vog=5V, Ta=25C ’
SWITCHING CHARACTERISTICS (vco=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
[ output propagation time CL=15pF (Note 1) 25 28 ns
Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)
INPUT Vee Vog OUTPUT
T RL A, B, C, D Zf S-
PG DUT .

50Q CL
1 tPHL tpLH

(1) The pulse generator {(PG) has the following characteristics:
PRR = TMHz, tr = 6ns, tf = 6ns, tw = 500ns;
Vp =3Vpp, Zo = 500

(2) Cg 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

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

Reduce low-level input current (PNPTTr 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 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. .

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

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

PIN CONFIGURATION (TOP VIEW)

1A — |1 14 Vee
INPUTS

18— [2 13 + 4a

INPUTS

ouTPuT 1y + [3] 12) + a8 ;

2n — (A} 1] — a4 ouTPUT
INPUTS

P E@ [10] « 3a

, INPUTS
OUTPUT 2 «+ [6] 9] « 38

eno (7]

8] — 3y OUTPUT

Outline 14P4

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

FUNCTION TABLE

I(rix|rj>»
Ijx(rjrjm
r|lTlx|T]<

CIRCUIT SCHEMATIC (Each schmitt trigger)

0 Ve
A O—t
INPUTS OY OUTPUT
B o—
O GND

UNIT: ©

MITSUBISHI
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M74LS24P

QUADRUPLE 2-INPUT POSITIVE NAND SCHMITT TRIGGER

ABSOLUTE MAXIMUM RAT'NGS(Ta=—20~_+75“c.unlessotherwisenoted)

Symbol Parameter . Conditions Limits Unit
Vee Supply voltage . —0.5~+7 Vv
Vi Input voltage —0.5~+15 \Y
Vo Output voltage High-level state ~0.5~ Vce \%
Topr Operating free-air ambient.temperature range ) —20~+175 c
Tstg Storage temperature range ' —65~ + 150 T

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

Limits .
Symbol Parameter Unit
Min Typ Max

Vee Supply véltage 4.75 5 5.25 \
10H High-level output current VoHZ2.7V ] —400 A
VoL=0.4V 0 4 mA

loL L.ow-leve! output current
VoL=0.5V 0 8 mA

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

Limits
Symboi Parameter Test conditions v Tvo = v Unit
. in VI lax
VT4 Positive-going threshold voltage Vooc=5V . ’ 1.65 1.9 2.15 \%
V1— Negative-going threshold voltage Voo=5V . 0.7% 1.0 1.25 A"
V1+—V1— | Hysteresis width Voe=5V 0.4 0.9 \
Vic Input clamp voltage Voc=4.75V, lig=—18mA —1.5 \%
Vor High-level output voltage Voo=4.75V, Vi=0.5V 2.7 3.4 v
lon= —400u A
=4.75V loL=4mA 0.25 0.4 \
Voo Low-level output voltage Vec=4.75 oL m
i Vi=1.9Vv loL=8mA 0.35{. 0.5 \
174+ Input current at positive-going threshold Veo=5V, Vi=VT14+ . —2 #A
IT— Input current at negative-going threshold Voe=5V, Vi=V7— -5 A
Vce=5.25V 20 uA
I High-level i Viz2. v
H igh-level input current -
Veog'=5.25V 0.1 mA
B . Vi=10V
he JL Low-level input current Vgg=5.25V, V|=0.4V ) —0.05 mA
los Short-circuit output current (Note 1) Voe=5.25V, Vpo=0V —20 — 100 mA
lcoH Supply current, all outputs high | Vee=5.25V, vi=0Vv 6.6 12 mA
lcoL Supply current, all outputs low Voc=>5.25V, V,=4.5V 11 20 mA
*: All typical values are at Vog =5V, Tg = 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=25T, unléss otherwise noted )
; ) Limits
Symbol Parameter Test conditions v T v Unit
. in yp lax
teLH Low-to-high-level output propagation time 13 20 ns
n - n CL=15pF (Note 2)
tpHL High-to-low-level output propagation time . 24 40 ns
Note 2: Measurement circuit TIMING DlAGRAM

INPUT Vee OUTPUT

T AB j 1.9V Lov

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

PG DUT characteristics: PRR = 1MHz, t; = 6ns, tf =
Bns, ty = 500ns, Vp = 3Vp.p, Z, =509 Y 1.3V 1.3V
500 CL (2) Cy includes probe and jig capacitance.
l - tPHL PLH
i
i
N i
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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)

® | ow power dissipation (Pq = 13.5mW typical)
® High speed (tpd = 6ns typical)

Low output impedance
® Wide operating temperature range (Tg = —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,

output Y is low and when all inputs are low, Y is high.

PIN CONFIGURATION (TOP VIEW)

)
INPUTS{ e~ [ o Yoo
1c =~ 2 73] « 1A inpUT
2A — EQIE — Y ouTpPUT
INPUTS S 2B — [1] 1] « 3A
2¢ — [3] 10] «— 3B} inpuTs
outPUT  2Y « [§] 9] « 3cC
GND 1 E — 3Y QUTPUT
Outline 14P4
'CIRCUIT SCHEMATIC (EACH GATE)
O Veo

20k 2

20k

2 7.6k3

120

-

o el L
ouT-
FUNCTION TABLE J\ y our
INPUTS BO ¢
A N Y
c <
L L H d 2.8kz
H L L YV VY
L H L L OGND
H H L
N=B+C UNIT : Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Ve, Supply voltage —0.5~+7 A\
Vi Input voltage —0.5~ +15 \"
Vo Output voltage High-level state —0.5~+Vee \"
Topr Operating free-air ambient temperature range —20~ +75 ‘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

Voo Supply voltage 4,75 5 5.25 \
loH High-level output current Von=2.7V 0 —400 wA
. VoL=0.4V 0 4 mA

loL Low-level output current

VoL=0.5V 0 8 mA

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

Symbol Parameter Test conditions - Limits Unit
Min Typ % Max
ViH High-fevel input voltage 2 \
ViL Low-level input voltage 0.8 \Y]
Vic Input clamp voltage Vgoe=4.75V, ligc=—18mA -1.5 Vv
VoH High-level output voltage Voc=4.75V, V|=0.8V, loH=—400uA 2.7 3.4 ) \"
Vor. Low-level output voltage Voo=4.75V loL=4mA 0.25 0.4 v
V=2V loL=8mA 0.35 0.5 v
B 1% High-level input current Voo=5.28V, Vi=2.7V 20 uA
Vec=5.25V, V=10V 0.1 mA
he Low-level input current Veog=5.25V, V|=0.4V —0.4 mA '
los Short-circuit output current (Note 1) Veo=5.25V, Vo=0V —20 —~100 mA
lceH Supply current, all outputs high Vee=5.25V, V|=0V 4 mA
looL Supply current, all outputs low Vgoc=5.25V, V|=4.5v 3.4 6.8 mA
* ! All typical values are at Voc=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 (Vco=5V, Ta=25C, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
teLH Low-to-high-level output propagation time CL=15pF 6 15 ns
teHL High-to-low-level output propagation time {Note 2) 6 15. ns

Note 2: Measurement circuit

INPUT Voo ouTPUT

PG DuUT -l-
CL

TIMING DIAGRAM (Reference level = 1.3V)

A~C 7

(N

50Q
l '
tPHL teLH

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

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

Vp = 3Vpp. Zo = 50Q.
(2) Cp 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 v

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

® Low power dissipation (P4 = 2.4mW typical)

® High speed (tpd =11ns typical)

® [ow 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 input high breakdown voltage, high speed, low

PIN CONFIGURATION (TOP VIEW)

\,
¢~ e
o — 2] [13] ne
e~ @ - 5
INPUTS INPUTS
F—[a 1] « A
¢—[5 )
H— |_?l_‘ B
eno [ (5] » v outeur

Outline 14P4 NC: NO CONNECTION

power dissipation and high fan-out. (S:ET'ICELMI\TI c O Voo
When inputs A, B, C, D, E, F and G are high, output Y is I7k%7,6k
low and when one or more of the inputs is low, output Y is
high.
AO— 1R
iNpuTS | BO- <
FUNCTION TABLE e ) oy
i ]
A N v | ‘ OUTPUT
L L H HO En
H L H 2.8k
L H H AXk-
H H L
OGND
N=B-C-D+E*F-G*H
UNIT: Q
ABSO LUTE MAXlM UM RATl NGS (Ta=—20~ +75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7 \
Vi Input voltage —0.5~+15 \Y
Vo Output voltage High-level state- —0.5~+Vce \Y
Topr Operating free-air ambinet temperature range —20~+75 c
Tstg Storage temperature range — 65~ +150 °C
MITSUBISHI
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M74LS30P

' ' SINGLE 8-INPUT POSITIVE NAND GATE

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C, 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 .| —a00 uA
VoL=0.4V 0 4 mA

loL Low-level output current

VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~ + 7§°C ,  unless otherwise noted )

P T g Limits U
Symbol arameter est conditions nit
- ovme Min | Typ* | Max ,
Vi High-level input voltage 2 \"
ViL Low-level input voltage 0.8 v
Vic input clarhp voltage Veoc=4.75V, | |jc=—18mA —-1.5 \%
VoH High-level output voltage Vgc=4.75V, V=0.8V, loH= —400uA 2.7 3.4 \%
Veoc=4.75V loL=4mA 0.25 0.4 \"
VoL Low-level output voltage
V=2V loL=8mA 0.35 0.5 \Y
Vege=5.25V, V|=2.
[ High-level input current ce Vi=2.7V 20 HA
Vee=5.25V, V=10V 0.1 mA
i Low-level input current Vge=5.25V, Vi=0.4V —0.4 mA
los Short-circuit output circuit {Note 1) Vge=5.25V, Vo=0V —20 -100 mA
looH Supply current, all inputs high Vee=5.25V, V=0V 0.35 0.5 mA
lcoL Supply current, all inputs low Vgog=5.25V, V|=4.5V 0.6 1.1 mA
* @ All typical values are at Vcc=5V, Ta=25C
Note 1: All measurements should be done quickly.
SWITCHING CHARACTE RlST|CS (Voe=5V, Ta=25°C, unless otherwise noted )
X - Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
TpLH Low-to-high-fevel /high-to-low-level G =15pF 6 15 ns
tpHL output propagation time (Note 2) 16 20 nsﬁi ‘

Note 2: Measurement circuit

INPUT Voo OUTPUT
PG DUT -
A~H ;
509 v
tom lﬂ‘
{1} The pulse generator (PG} has the following characterisitcs:
PRR = 1MHz, t; = 6ns, tf = 6ns, ty = 500ns;
Vp = 3Vp.p, Zo = 5082
{2) Cy includes probe and jig capacitance
PRECAUTION FOR USE
Connect pins not being used to the V¢ supply voltage.
MITSUBISHI
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M74LS32P

QUADRUPLE 2-INPUT POSITIVE OR GATES

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)

® | ow power dissipation (Pg=20mW typical)

® High speed (tpd = 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

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)

s
1A — E in Ve
INPUTS
1B— E Et— 4A
INPUTS
ouTPUT 1Y+ [3] [i2] « a8
1] —4v outeuT

2a— [1]
INPUTS .
2B— EE [ig) « 34
INPUTS
OUTPUT  2Y « [B] g EB 38

GND

Outline 14P4

E —+3Y OUTPUT

CIRCUIT SCHEMATIC (EACH GATE)

20kz 20k

11k

O Veo

iy
FUNCTION TABLE Ao <
INPUTS o oY OUTPUT
B8
A B Y ~ |
L L L
r ¥ 2.8k
H L H
L H H
0 GND
H H H
‘ UNIT 1 Q
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75°C, unless otherwise noted )

‘Symbol Parameter Conditions Limits Unit
Voo Supply voltage —0.5~+7 \%

Vi 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

4 MITSUBISHI
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' M74LS32P

QUADRUPLE 2-INPUT POSITIVE OR GATES

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

Limits .

Symbol Parameter Unit
Min Typ Max

Voo Supply voltage 4.75 5 5.25 N
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 CHARACTER4ISTICS (Ta=—20~+75°C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
) Min Typsk Max
ViH High-level input voltage 2 : \Y
ViL Low-level input voltage 0.8 \"
Vic Input clamp voltage Voc=4.75V. l|c= —18mA —1.5 \%
Vec=4.715V., V=2
Vom High-level output voltage ce =2v 2.7 3.4 v
lop= —400uA
’ Vec=4.75V loL=4mA 0.25 0. \%
VoL Low-level output voltage ce oL - 4
V|=0.8V loL=8mA 0.35 0.5 \%
. . Vgo=5.25V, V|=2.7V 20 uA
i1 High-level input current
Vee=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
tcoH Supply current, all outputs high Veg=5.25V , V|= 4.5V 3 6.2 mA
lcoL Supply current, all outputs low Voe=5.25V. Vi=0V 4.9 9.8 mA
* Al 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,
SW' TCH | NG CHARACTE R |ST'CS (Vge=5V, Ta=25°C, unless otherwise noted )
Lirit
Symbol Parameter Test conditions rits Unit
Min Typ Max
tPLH Low-to-high-level output propagation time 7 22 ns
- — CL=15pF (Note 2)
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£ . 3{
PG DuT ‘
509 7]; Co Y
t .
PLH | teHL
(1) The putse generator (PG) has the following characterstics:
PRR = 1MHz, ty = 6ns, tf = 6ns, tyy = 500ns,
Vp =3Vp.p, Zo = 508
(2) Cy includes probe and jig capacitance.
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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.

PIN CONFIGURATION (TOP VIEW)

——
FEATURES INPUTS il ©1 E Vee
® High fan-out (lg = 24mA, gy = —1.2mA) 1B — [Z-J E — 4A
: . : INPUTS
® High breakdown input voltabe (V| 2> 15V) OUTPUT 1y o E E - B
® | ow power dissipation (Pq = 17.6mW typical)
® High speed (tpq = 10ns typical) NPUTS 2a — [4] 1] — 4y ouTPuT
® Low output impedance 28 — [5] (0] « 3A
o Wi . - o~ o INPUTS
Wide operating temperature range (T, 20 ~ +75°C) QUTPUT 2 — E E] - 3B
APPLICATION ano 7 8] - 3y outpur
General purpose, for use in industrial and consumer
equipment.
FUNCTIONAL DESCRIPTION Outline 14P4
The use of Schottky TTL technology has enabled the
achievement of input high breakdown voltage, high speed, CIRCUIT L ' ——O Vee
low power dissipation, and high fan-out. SCHEMATIC 193 z.né 100
When inputs A and B are high, output Y is low, and (EACH
) e ' BUFFER)
when one or both inputs are low, Y is high.
: AO- 14
FUNCTION TABLE Jneurs NAT v QuT-
A B Y BO- ¢
<
L L H ¢ L1k
H L H Y 900
L H H A
H H L
———OGND
UNIT : Q
MAXIMUM ABSOLUTE RATINGS (Ta=—20~+75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Voo Supply voltage —0.5~+7 A"
\i Input voltage —~0.5~+15 .V
Vo Output voltage High-level state —0.5~ Vgo \"
Topr Operating free-air ambient temperature range —20~+175 °c
Tstg Storage temperature range —65~+150 C.
MITSUBISHI
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M74LS37P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER

RECOMMENDED OPERATING CONDITIONS (Ta= 20~ +75C, unissothervie noted)

Limits

Symbol Parameter Unit

Min Typ Max .

Veo 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 Low-level output current

VoL =0.5V 0 24 mA

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

- Limits .
Symbol Parameter Test conditions Vin Tvp % Max Unit
VIH High-level.input voltage 2 A\
ViL Low-level input voltage ) 0.8 \
Vic Input clamp voltage Vco=4.75V, l)c=—18mA —-1.5 \
VoH High-level output voltage Voc=4.75V, V=0.8V, loh=—1.2mA 2.7 3.4 \
Vgoe=4.75V loL=12mA 0.25 0.4 \"
VoL Low-level output voltage
V=2V loL=24mA 0.35 0.5 \Y
. . Vec=5.25V, V=21V 20 uA
I High-levet input current
B Voc=5.25V, V=10V 0.1 mA
I 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 —30 —130 mA
looH Supply current, all outputs high Vee=5.25V, V=0V 0.9 2 mA
ool Supply current, all outputs low Voe=5.25V ., V=4 5v 6 12 mA
* . All typical values are at Vg =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 (Voo=5V, Ta=25C, unless otherwise noted )
Limits .
Symbol - Parameter Test conditions Unit
. Min Typ Max
teLH 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.
T

TIMING DIAGRAM (Reference level = 1.3V)

A B : j

|\

Y
tpHL [

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

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

Vp =3Vp.p, Zp = 5082
(2) C| includes probe and jig capacitance.
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M74LS38P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER

WITH OPEN COLLECTOR OUTPUT

DESCRIPTION
The M74LS38P is a semiconductor integrated circuit
containing four 2-input positive NAND and negative NOR

buffer gates with open collector outputs.

FEATURES

® Usable in wire-AND connection

® High fan-out (lg{ = 24mA max)

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

® High breakdown output voltage (Vo = 7V)

® Low power dissipation (Pq = 17.5mW typical)

® High speed (tpd = 14ns typical}

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

General purpose, for use in industrial and consumer

equipment.

FUNCTIONAL DESCRIPTION

PIN CONFIGURATION (TOP VIEW)

INPUTS {

oUTPUT 1Y « [3]
2A 2
INPUTS - [
2B —» E

OuTPUT

1A — [1]
1B_.|Z

2y « [

\J

L

1:3| «— 4A
INPUTS
E — 4Y OUTPUT

Vee

|

ceno [T

* . OPEN COLLECTOR QUTPUT

Outline 14P4

*
INPUTS
* E +«— 3B
*

zl—»3¥

OUTPUT

With the use of open collector outputs and SBD inputs CIRCUIT - OVeo
having a high breakdown voltage, the high-level output SCHEMATIC 19K S 27k
impedance can be selected freely by use of an external load (gﬁ(l::'l-:'ER
resistor. This permits wire-AND connection, which has been )
impossible with conventional gates. The maximum low-level
output current {lo) of 24mA makes this device suitable as Ao e
Ia buffzr g::te. When la)np:'ts A and BI are f;lgh,houtput Y is INPUTS \J\
ow and when one or both inputs are low, Y is high. BO ] y OuUT-
J‘% P C PUT
. ¢ 1.5k
FUNCTION TABLE x T 900
A B Y
L L H —~OGND
H L H UNIT : Q
L H H
H H L
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Voo Supply voltage —0.5~+7 \%
Vi Input voltage —0.5~+15 \Y
Vo Output voltage High-level state —0.5~+7 \
Topr Operating free-air ambient temperature range —20~+175 c
Tstg Storage temperature range —65~+150 c
‘4 MITSUBISHI
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M74LS38P

QUADRUPLE 2-INPUT POSITIVE NAND BUFFER
WITH OPEN COLLECTOR OUTPUT

RECOMMEN DED OPE RAT'NG CONDITIONS (Ta=—20~ +75°C, ynless otherwise noted )

’ Limits
Symbol Parameter Unit
Min Typ Max
Voo Supply voltage 4.75 5 5.25 \"
loH High-level output current Vo =56.5V 0 250 A
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
Symbol - Parameter Test conditions v o m Unit
in yp. ax
ViH High-level input voltage 2 ‘ v
ViL Low-level input voltage ) 0.8 |’ Y
Vie Input clamp voltage Voc=4.75V, lic=—18mA -1.5 Y
lon High-level output current Vgoe=4.75V, V|=0.8V, Vo=5.5V 250 uA
Voc=4.75V loL=12mA 0.25 0.4 \
VoL Low-level output voltage
Vi=2v loL=24mA 0.35 0.5 v
(M High-level input current Vee=5.25V. Vi=2.7V . 20 uA
Vge=5.25V, V=10V 0.1 mA
TR Low-levfel input current Vee=5.25V, V|=0.4V —0.4 mA
lcoH Supply current, all outputs high Vee=5.25V, V=0V 0.9 2 mA
lcoL Supply current, all outputs low Vee=5.25V, Vi=0Open 6 12 mA
% o All typical values are at Vgg=5V, Ta=25C.
SWITCHING CHARACTERISTICS (vcc=5V, Ta=25C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
. Min Typ Max
teLH - Low-to-high-level output propagation time RL=667Q 13 32 ns
teHL High-to-low-level output propagation time CL=45pF {(Note 1) 14 28 ns
Note 1: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)

INPUT Veo Vgo OUTPUT

E A
A B
PG DUT . _7

CL E—

T

{1) The pulse generator (PG} has the following characteristics:
PRR = 1MHz, t; = 6ns, tf = 6ns, tyy = 500ns,
Vp =3Vp.p, Zp = 50Q.

{2) Cy includes probe and jig capacitance.

tPHL tPLH
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DUAL 4-INPUT POSITIVE NAND BUFFER

MITSUBISHI LSTTLs

M74LS40P

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, oy = —1.2mA)

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

® Low power dissipation (Py =9mW typical)

® High speed (tpq = 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
achievement of input high breakdown voltage, high speed,

PIN CONFIGURATION (TOP VIEW)

{m -[ hd m|
INPUTS
1B — |2 b‘*
e [3] 7] -
i
INPUTS ¢ —.E D
10 — [5] 19] «
ouTPUT 1Y+ [§] 5] «
eno 7] 8] —

NC : NO CONNECTION

Outline 14P4

2A

Vee

2B

}INPUTS .
NC
2C
INPUTS
2D

2Y OUTPUT

CIRCUIT SCHEMATIC
(EACH BUFFER)

—0 Voe

low power dissipation, and high fan-out. 19k 2
When all inputs A, B, C and D are high, output Y is low AO— ¢
and when one or more of the inputs is low, Y is high. e
BO—— 1«4
’ INPUTS
co <
oY
FUNCTION TABLE o « OUTPUT
A N Y E
L L H ¢ 900
4
H L H 7 4
FYV VY
L H H L___oGND
H H = UNIT: Q
N=B-C-D
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75C, unless otherwise noted-)
Symbol Parameter Conditions Limits Unit
Veo Supply voltage —0.5~+7 \"
Vi Input voltage —0.5~+15 \"
Vo QOutput voltage High-level state —0.5~ Vge \
Topr Operating free-air ambient temperature range —20~+75 C
Tsty Storage temperature range —65~+150 c
MITSUBISHI
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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~+757C, unless otherwise noted)

Symbol| P " Limits Uni
'mMDO! arameter iti nit
3 Test conditions Min Ty * Max
ViH High-level input voltage 2 v
ViL Low-level input voltage 0.8 \Y
Vic Input clamp voltage ' Vec=4.75V, lic=—18mA —1.5 v
VoH High-level output voltage Vgoc=4.75V, V|=0.8V, loy=—1.2mA 2.7 3.4 \"
v Lowelevel , Voc=4.75V loL=12mA 0.25 0.4 \
ow-level output voltage
ot putvoltag Vi=2v loL=24mA 035 | 05 v
Vece=5.25V, \i=2.7V
I+ High-level input current ce ! 20 uA
Vgg=5.25V, V=10V 0.1 mA
(T 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 —30 —130 mA .
lccoH Supply current, all outputs high : Vee=5.25V, V=0V ) 0.45 1 mA
lecL Supply current, all outputs low Voe=5.25V, V|=0Open 3 6 mA
*  All typical values are at Voo =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 (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 G =45pF 7 24 ns
toHL High-to-low-level output propagation time {Note 2) 20 24 ns
Note 2: Measurement circuit ‘ TIMING DIAGRAM (Reference level = 1.3V)
INPUT Voc OUTPUT .

[

PG DUT _l_ A-D 7[—3k

509
l ' Y \

tpHL 1pLH

{1) The pulse generator (PG) has the following characteristics:
- PRR = 1MHz, t, = 6ns, tf = 6ns, t, = 500ris,
Vp =3Vp.p, Zo = 5092.
{2) C_ includes probe and jig capacitance.

MITSUBISHI
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M74LS42P

BCD-TO-DECIMAL DECODER

DESCRIPTION _ . | PIN CONFIGURATION (TOP VIEW)
The -M74LS42P is a semiconductor integrated circuit
provided with a BCD-to-decimal decoder function.
) — \
FEATURES oo [— [ Ve
@ All outputs set high with reactive input Y o« [Z}9n Yo DAF‘E « IDp
® Usable as a 3-bit binary/octal decoder 7
- . - ° 2.+ [3]-9Y2 DB.—T_Z] + Dg
® Wide operating temperature range (T,=—20~+75 C) INPUTS
outeuts {¥s « [2}-q¥s  of—13] « D¢
APPLICATION . % « [Bdv, DD—Z?] “— D
General purpose, for use in industrial and consumer _ _
equipment. o — s vop{i] — Vo
, Yo« [114Y% v, v —110] — ¥ | outeuTs
FUNCTIONAL DESCRIPTION ‘ oo [E] b 3] — v
When inputs Dp, Dg, Dc 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. i
When a binary number of 10 or more is applied to Do ~Dp, Outline 16P4
all the outputs are set high.
BLOCK DIAGRAM
OUTPUTS
Yo W Yoo Y% Y% Y7 Ys& Yo Voo
— 5 6 7 9)—-—(i0 1D—-—(6)—
- T i - m ,,], -
L - i5 i - ® B —)
Da Ds Dc Do GND
" INPUTS
.4 MITSUBISHI
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M74LS42P

BCD-TO-DECIMAL DECODER

FUNCTION TABLE

D@ | Do | Do | Ds | On | % | W ] v | % | & | % | V%6 | | % | %
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 TH 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
4 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~ +75C, unless otherwise noted )

Symbo! Parameter Conditions Limits Unit
Vece Supply voltage —0.5~+7 \%
V) Input voltage —0.5~+15 \
Vo Qutput voltage High-level state —0.5~ Vge \
Topr Operating free-air ambient temperature range —20~+75 T
Tstg Storage temperature range — 65~ + 150 c

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75T, unless otherwise noted )
Limits
Symbol Parameter Unit
Min Typ Max
Vco Supply voltage 4.75 5 5.25 \"
low - | High-level output current VoH=2.7V 0 — 400 A
} VoL 0.4V 0 4| ma
loL .| Lowleveioutput current - -
VoL=0.5V 0 8 | mA
ELECTRICAL CHARACTERISTICS (Ta=—20~+75C. unless otherwise noted )
Symbol Parameter Test conditions Limits Unit
Min Typ * Max
Vin High-level input voltage 2 v
ViL Low-level input voltage 0.8 \
Vic Input clamp voltage Vec=4.75V, lig=—18mA —1.5 \]
VoH High-level output voltage Vop=4.75V. Vi =0.8V 2 7 3.4 Y
. ) Vi=2V , loH=—400uA
Voo Low-level output voltage Voc=4.75V lo =4mA 0.25 0.4 v
V1=0.8V, V=2V loL=8mA 0.35 0.5 \
m High-level input current Vec=5.25V, Vi=2.7V 20 LA
Vee=5.25V, Vi=10V 0.1 mA
he Low-level input current Vee=5.25V,Vi=0.4V —0.4 mA
los Short-circuit output current (Note 1) Vee=5.25V, Vo=0 \'2 — 20 —100 mA
lcc Supply current Voc=5.25V . (Note 2) 7 13 mA

% @ All typical values are at Vog =5V, Ta=25°C
Note 1:
Note 2: Icc is measured with all inputs at OV.

All measurements should be done quickly and not more than one output should be shorted at a time.
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M74LS42P

BCD-TO-DECIMAL DECODER

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

. Limits
Symbol Parameter Test conditions I = m 8 Unit
. in yp ax
tPLH Low-to-high-level, high-to-low-level output 8 25 ns
t propagation time, gate 2 14 25 ns
PHL : i CL=15pF (Note3)
tPLH Low-to-high-level, high-to-low-level output 12 30 ns
tPHL propagation time, gate 3 12 30 ns
Note 3: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)
INPUT Vee QUTPUT
T INPUT / \ .
PG DUT
50Q GCL : OUTPUT
(GATE 3)
tPHL tPLH
{1) The pulse generator (PG) has the following characteristics: QUTPUT
PRR=1MHz, t,=6ns, ty=6ns, 1,,=500ns, Vp=3Vp.p, Zo=50 (GATE 2)
(2) C_ includes probe and jig capacitance
tPHL
teLH
APPLICATION EXAMPLES
(1) 4-bit binary/hexadecimal decoder (2) 3-bit binary/octal decoder with enable input
!
Yop— Yo
Da Da Yy p—= Y1
Yob—= Y2 Yop——= Yo
Ds Ds Y3p—>Y3 DA »——Da Y :}—>Y_|
INPUTS M74LS4a2P Ya p—= Y4 b7,
Do Do Y5 o Y5 INPUTS { DB s Dg Yisp—> Y3
Ysr —— ( OUTPUTS
. Y6 s M74LS42P Y4 p—— Y4
Do - Dp Yip——>=Yy Dc >—D¢ Ys O—-—>Y_5
Vg p—nV5* Yeb— =Y,
T * e p—
Yop—>Y9 ENABLE INPUT E »————Dp Y1 p——>Y7
: Ys
QUTPUTS Yo b
9
Yo o——s YAS*
L—Da Yip——= Yo
Yzlo——= Vo
Ds Ysp— iy
M74LS42P Yy p— Y12
D¢ Yso—> ‘73
N Ys p—— Y1—4
% Do Yio— %5

<
o
(8]

%M74LS04P

<
o
O

Qutputs marked with % are provided from both decoders.

MITSUBISHI
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"M74LS47P

DESCRIPTION
The M74LS47P is a semiconductor integrated circuit
provided with BCD-to-7-segment decoder/driver function

and open collector outputs. b,
" FEATURES

® Suitable for 7-segment display element lighting

e RBI input and BI/RBO outputs for zero suppression

e LT input for lamp testing )

e 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 3~ are
set high and the display element is extinguished irrespective

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

PIN CONFIGURATION (TOP VIEW)

[ Das[1}— E Vee
BCD INPUTS I
Dc—[2}—Dc ~8 ¢ o—E — T
"LAMP TEST" _ * _
NeUT - [BdLT  9pia) — @
BLANKING __ ____
INPUT/RIPPLE BI/RBO«s [A}<% ~ ap{i3] —»3
BL&I‘\’I_IF_(PIKNJ_? BRO SEGMENT
—_— * -
rppe  FEI— [Bl e o] 5 | OUTPUTS
BLANKING "
INPUT Oo— [El P of i)~
BCD INPUTS .
Da— 1|7 Da o d D—E —d
GNo [E] I -y

%: OPEN COLLECTOR OUTPUTS
Outline 16P4

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, a~@ are set low
irrespective of the status of BI/RBO, Da, Dg, Dc 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 M75LS247P,

BLOCK DIAGRAM

SEGMENT OUTPUTS

*: OPEN COLLECTOR OUTPUTS

.

'

a
\ I !
"D

Ds D¢

oo

BCD INPUTS

|

BI/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 Note 1)

o
>

g
~
3
@

Decimal number or function| LT | RBI Dp Dc De [¢) a b < d B 2 ) 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 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 L H H H | L L L L L
7 H X L H H H H L L L H H H H o
8 H X H L 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 L
1 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
Bianking X X X X X X L H H H H H H H (2)
Ripple blanking H L 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 (4)
Note 1. (1) LT is normally kept in high DEFINITION OF SEGMENTS
RBI is kept open of in high with a decimal 0 output. ——
(2) When BI/RBO is low, all the segrr?ent outﬂjnﬁ high irrespectiveif the status of_th_e other inputs. 1- bk
{3) Al theiegment outputs are set high and BI/RBO s set low when LT isthigh and RBI, Da, Dg, D¢ and Dp are low. &
(4) When LT is low, all the segment outputs are low. | _
X: Irrelevant 4 I '0
—
d
CHARACTERS DISPLAYED
Decimal per| 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Character =_: : I:l := l—: ':' :—' : E: ':= l: - il _ :_.
— — - - - - - —
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 nput BI/RBO —0.5~ Voo v
Other inputs —0.5~+15 v
Vo * Output voltage g::u;ui::: B(.) High-lével state : z :: \-:—0?5 z
10(peak) Qutput current tw=1ms, dutycycle<10% 200 mA
lo Qutput current Higﬁ-level state 1 mA
Topr Operating free-air ambient temperature range —20~+175 °C
Tstg Storage temperature range —65~+ 150 °C
\
‘ MITSUBISHI
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M74LS47P

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

ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75'C, uniess otherwise noted)

. Limits
Symbol | Parameter Unit
* Min Typ Max
Vee Supply voltage 4.75 5 5.25 \
High-level output current, A
loH | outputsa~g VoK =15V 0 250 | wA
High-level output current, _
IoH output B1/RBO VoH=2.:4V 0 50 uA
oL Lowdeve!_ouﬂ)ut current, VoL=0.4V 0 12 mA
outputs a~g VoL 0.5V 0 24 | mA
oL 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 v
ViL Low-level input voltage 0.8 A"
Vic Input clamp voltage Vec=4.75V, lic=—18mA —1.5 \
Vo High-level output voltage, output B 1/RBO Vec=4.75V loH= —50uA 2.4 4.2 v
loH High-level output current, outputs a~g Vi=0.8V, =2V Vo= 15V 250 LA
N loL=12mA 0.25 0.4
‘ Outputsa—g loL=24mA 0.35 | 0.5
VoL Low-level output voltage Voo =4.75V lOL~ m . . v
ouputs BT/RBO | M =0-8V. V=2V oL = 1. 6mA 0.25 | 0.4
loL=3.2mA 0.35 0.5
_ __ Voc=5.25V, =2.7V
119} High-level input voltage, except input BI/RBO cc=5.25 1=2.7 2 A
. Voc=5.25V, i=10V 0.1 mA
| R —
i Low-level input current nput.BI/RBO Vee=5.25V, i=0.4V .2 mA
Other inputs —0.4 mA
los Short-circuit output current, output EI/RBO Vcc=5.25V, Vo=0V —0.3 —2 mA
lcc Supply current Voc=5.25V (Note 2) 7 13 mA
%  All typical values are at V= 5V, T,= 256°C.
Note 2: Icc is measured with all inputs at 4.5V.
SWITCHING CHARACTERISTICS (Ta= —20--+75°C, unless otherwise noted )
Symbol Parameter Test conditions Limits Unit
Min Typ Max
teLH Low-to-high-level, high-to-low-level output propagation 35 100 ns
tenL time, from input D  to outputs A~ g - | AL=eese 30 100 ns
CL=15pF
tpLA Low-to-high-level, high-to-low-level output propagation L=Tp 50 100 ns
tprL time, from input RB1 to outputs a—~ {Note 3) 45 100 ns

Note 3: Measurement circuit

INPUT Voo Ve OUTPUT
T AL
PG . DUT

500 ICL
I

(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t, = 6ns, 1¢ = 6ns, t,, = 500ns,
Vp =3Vpp, Zo = 5092

(2} Cy includes probe and jig capacitance.

MITSUBISHI
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"M74LS47P

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

TIMING DIAGRAM (Reference level = 1.3V}

N N e ] K_
LEVELS OF —
DELAY 2 —
IPLH tPHL teHL tPLH
LEVELS OF
DELAY 3
tenL tpip
APPLICATION EXAMPLES
(1) Counter using M74LS47P
SUPPLY VOLTAGE
17SEGMENT DISPLAY ELEMENT
ab c de f g
o—dqRBI M74LS4TP BI/RBO DECODER
Da Dg Oc Do LT
10 20 30 4Q
HOLD 1-2E e o 3-4E] HOLD LATCH

1D 2D 3D 4D
[ o
? 9 09 0" RESET

ey Qa Qe Qc Qo

0" RESET —"__EDRQ(u) MTIL S%P
A MULS2%0P CARRY DECADE COUNTER

HED 0T T OUTPUT
) c
COUNT INPUT b ¢ nextsta
M74LS90P,
M741S290P

count input (T7)

(2) Zero suppression and light control

103 102 10! 100
{DIGIT 4) (DIGIT 3) (DIGIT 2) CHY (DIGIT 1)
1i2ssd J1itttd 1224828 LHJ‘,MM
a b cde-f g abc de f g abocde f 0 abcde f g
RBI BI/RBO RBI BI/RBOp——QRB! BI/RBO RBI BI/RBO
,,l:q D4 Dg D¢ Do LT DaDs D Dp LT 04 Dg Dg Dp LT Da Dg Dg Dp LT
R ‘[ W T NN T R T
—— %,_)
BCD INPUT BCD INPUT BCD INPUT BCD INPUT
LAMP TEST é . :

DISPLAY TUBE,
LIGHT CONTROL
PIN
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M74LS48P

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

DESCRIPTION
The M74L.548P is a semiconductor integrated circuit
provided with BCD-to-7-segment decoder/driver function.

FEATURES
@ Suitable for 7- segment display element lighting
RBI input and BI/RBO output for zero suppresswn
LT input for lamp testlng
BI/RBO input for extinguishing all segments
NPN transistor can be externally mounted for High-
current drive.
® Wide operating temperature range (Ta=—20~+75°C) :

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

FUNCTIONAL DESCRIPTION
This device resembles the M74LS47P without the output
transistors and when a number is specified in BCD code for
BCD inputs Da, Dg, D¢ and Dp, segment outputs a~g are
set high in accordance with that number, Outbuts a~gcon-
tain 20 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 M74LS47P,

Refer to the M74LS47P for the application example.

Except for that pins 6 and 9 differ in character form the
M741L.548P has exactly the same functions, pin connections

PIN CONFIGURATION (TOP VIEW)

DB—»l—-—| E Vee
5] — 1

- [BHqLr 9] — ¢
BLANKING

INPUT/RIPPLE 5= ,
BLANKING BI/ABO«s [}l al—B] —+a
OUTPUT SEGMENT

RIPPLE  RBI—» [5}—drei b_E _, b [OUTPUTS
BLANKING

INPUT{ Dp—s EP* 0o . —E e

BCD INPUTS
Da— [0 ofi0] 4

GND 8 l—g —e

BCD INPUTS{

LAMP TEST
*INPUT

Outline 16P4

and characteristics as the M74.5248P,

BLOCK DIAGRAM SEGMENT OUTPUTS
Ve A — .
.c d f g Voo
—-—3 i—- io i9—- 19—-—(¢)
Al A TP

Da Ds c BI/RBO LT RBI  GND
BLANKING INPUT/RIPPLE  LAMP TEST RIPPLE BLANKING
BCD INPUTS BLANKING OUTPUT INPUT  INPUT
MITSUBISHI -
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M74LS48P

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

FUNCTION TABLE ot 1)

Decimal number or function |* LT RBI Dp D¢ Dg Da E/ﬁ a b c d e f g Note

0 H H L L L L H H H ) H H H H L

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

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

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

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

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

6 H X L H H L H L L H H H H H

7 H X L H H H H H H H L L L L
8 H X H L L L H H H H H H H H )

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

10 H X H L H- L H L L [ H H L H

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

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

13 H X H- H L H H H L L H L H H

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

15 H X H H H H H | 'L L L L L L L
Blanking X X X X X X L L L L L L L L (2)
Ripple blanking H L L L L L L L L L L L L L (3)
Lamp test L X X X X X H H H H H H H H (4)

Note 1. (1) LT is normally kept in high.
- RBI is kept open or in high with a decimal 0 output.
(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.

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

X:

CHARACTERS DISPLAYED

Irrelevant

DEFINITION OF SEGMENTS

A

Decimal or| 0 1 2 4 5 6 7 8 9 10 1 12 13 14 15
] O N I_: I O e T O S O o | C t
Character — -— -
u ! c 23 J | U o (- - -
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \Y
: Input B1/RBO - —0.5~Vgo v
V) Input voltage
Other inputs —0.5~+15 \%
Output BI/R —0.5~V \
Vo Output voltage BO High-level state cc
Other outputs —0.5~Vce v
Topr Operating free-air ambient temperature range —20~+75 °C
Tstg Storage temperature range — 65~ +150 °C
RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75°C, uniess otherwise noted)
: Limits
Symbol Parameter Unit
Min Typ Max
Vco Supply voltage 4.75 5 5.25 ‘ \%
lom l;liﬁmf;/ealgu;put current, Von=2.4V 0 — 100 uA
loH ELgtI;ﬁg_l't;Lg;éu(t)currem, VoH=2.4V 0 —50 uA
. .Low-level output current, VoL=0.4V a 2 mA
oL -~
outputs a~g VoL=0.5V 0 6 | mA
loL Low-level output current, VoL=0.4V 0 1.6 mA
output BI/RBO VoL<0.5V 0 3.2 mA
MITSUBISHI
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M74LS48P

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

{

ELECTRICAL CHARACTER ISTICS (Ta=—20~ +70°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 Veoo=4.75V, lic=—18mA -1.5 \%
tputs a~ Vgoo=4.75V lon=—100uA 2.4 4.2 \%
VoH High-level output voltage Qutpu s_a_ _g - ce . OH ©
. Output BI/RBO V|=0.8V, V|=2V lon=—50u A 2.4 4.2 \
lon High-level output current Qutputsa~g Vee=4.75V.V|=0.8V.V|=2V.Vo=0.85V| —1.3 -2 mA
: Outout loL=2mA 025 [ 0.4 \
utputs a —
puta=g Voo=4.75V loL=6mA 035 | 0.5 v
VoL Low-level output voltage Vi=0.8V . V=2V loL=1.6mA 025 04 v
oupuE/ABO | VOBV V1= oL 1.8m ' '
: loL=3.2mA 0.35 0.5 \
| ) Inputs &7 mmn| VOe=5.25V. Vi=2.7V - 20 uA
1 - High-level input current 1/RBO
H gh-ievel ine other than Veo=5.25V . V=10V 0.1 mA
Input Bi/RBO : —1.2 mA
hie Low-level input current neut BY Vgc=5.25V ., V|=0.4V
Other inputs —0.4 mA
los Short-circuit output current Output BI/RBO | Voc=5.25V. Vo=0V —0.3 -2 mA
[[e%] Supply current Veoc=5.25V (Note 2) . 25 38 " mA
* : All typical values are at Vicc= 5V, To= 25°C. ’
Note 2: Igc is.measured with all inputs at 4.5V.
SWITCHING CHARACTER ISTICS (Voo=5V. Ta=25C, unless otherwise noted) -
s b | b . ’ Limits U
. it
ymbo arameter Test conditions Vin v Vo ni
tPLH Low-to-high-level, high-to-low-level output propagation RL=4kQ 30 100 ns
teHL time, from input DA to outputs a ~g CL=15pF (Note 3) 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 ~ { CL=15pF (Note3) 45 100 ns

Note 3: Measurement circuit

INPUT Vee ~ Vgg OUTPUT
T RL%
Pe buT {1) The pulse generator (PG) has the following characteristics:

PRR=1MHz, t,=6ns, ty=6ns, t,,= 500ns, Vp=3Vp.p, Zo=508.

508 Jr ICL (2) Cy includes probe and jig capacitance

TIMING DIAGRAM (Reference level = 1.3V)

S S e ﬁ

LEVELS OF
DELAY 2 ‘ a~t

teLH tenL E ) torL

TpHL toLH

LEVELS OF
DELAY 3

: MITSUBISHI
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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 (t,q=7ns typical)

® Low output impedance .

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

General purpose, for use in industrial and consumer
equipment.

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

INPUTS

OUTPUT

GND

PIN CONFIGURATION (TOP VIEW)

1A — [0
2a — 2]
28 — [3]
26 - [4]
2D — [5]
2Y « [6]
]

73] —
[iz] —
[17] —
[10] —

3] —

Outline 14P4

16

1B

1F ¢ INPUTS

OUTPUT

CIRCUIT SCHEMATIC

AND gates as the inputs and a NOR gate with two 3-input % © Voe
AND gates as the inputs, and the following logical 20k 20k 7.6k ‘20/
expressions are yielded: 2A1AG ‘€
1Y=1A-1B-1C+1D-1E-1F 2B,1B f¢
Y=2A-2B12C-2D 2 AR
2Y = . T . o
2 1o = { ouTPUT
2 .
= ¢ 3.5k
2G.1po N PYTE 2
2DEC ¢
FUNCTION TABLE =
1F o ¢
M "N Y y ¥ Y 7F7F 7i#
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=2C-2D
ABSO LUTE MAXI MUM RATI NGS (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 QOutput 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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 M74LS51P

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

RECOMMENDED OPERATING CONDITIONS (Ta=—20~-+75C. uniessothewise noted)

Limits o

Symbol Parameter Unit
Min Typ Max

Voo Supply voltage 4.75 5 5.25 \"%
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=-2

0~ +75°C, unless otherwise noted )

P . Limits Unit
[ arameter Test conditions ni
Symbo Min Typ * Max
ViH High-leve! input voltage 2 \
ViL Low-level input voltage 0.8 Vv
Vic Input clamp voltage Vec=4.75V, lic= —18mA ~1.5 \"
Vec=4.75V, V|=0.8V
‘Von High-level output voltage ce ! 2.7 3.4 \%
lon=—400uA
. Vee=4.75V loL=4mA 0.25 0.4 \'%
VoL Low:-level output voltage
Vi=2V loL=8mA 0.35 0.5 \%
) ) Voe=5.25V, Vj=2.7V ] 20 LA
hH High-level input current
- Vee=5.25V, V=10V 0.1 mA
TN Low-leve! input current Vge=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current (Note 1) Veoe=5.25V, Vo=0V —20 —100 mA
locH Supply current, all outputs high Vgc=5.25V, V=0V 0.8 1.6 mA
lcoL Supply current, all outputs low Vcc=5.25V, V|=4.5V 1.4 2.8 mA
* : All typical values are at Vgc= 5V, T,= 26°C).
Note 1: All measurements must be done quickly and not more than one output should be shorted at a time.
SWITCHING CHARACTER ISTICS (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

INPUT, Vee ouTPUT

PG DUT

TIMING DIAGRAM (Reference level = 1.3V)

e X

. Y
509 G
| l tPHL teLH
(1) The pulse generator (PG) has the following characteristics:
PRR=1MHz, t,=6ns, t¢=6ns, t,,=500ns, Vp = 3Vp.p, Zg = 50
{2) C 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 Qand Q outputs

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

APPLICATION
General purpose, for use in
equipment.

industrial and consumer

FUNCTIONAL DESCRIPTION
While T is high, signals J and K are put in the read-in state,
and when T changes from high to low, the J and K signals
immediately before the change emerge in outputs Q and O
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
with V¢ positioned at pin 14 and GND at pin 7.

PIN CONFIGURATION (TOP VIEW)

CLOCK INPUT 1T — E E «— 1) INPUT
DIRECT RESET 45~ o
weot R0 = [2]H|Hx e of—{13] — 10
: qT
1
L @
1]  ano
[10) « 2k inpuT
3 - 2
8] — 20

}OUTPUTS
ineuT K — [3]

Voo E

cLock ineuT 2T — [5]

DIRECT RESET =
: ipuT 2R — [€]

—— 9

OUTPUTS
inpuT 20 — 7] }

Outline 14P4

FUNCTIONAL TABLE (ot )

T Ro J K Q Q

X L X X L H

! H H H Toggle

! H L H L H

! H H L H

! H L L Q0 Q0

H H X X Q0 |
Note 1 | : Transition from high to low-level (negative edge trigger)

X I lrrelevant .
QO : level of Q before the indicated steady-state input conditions were established.
Q0 : level of Q before the indicated steady-state input conditions were established.

Toggle : compiement of previous state with 4 transition of outputs

BLOCK DIAGRAM (EACH FLIP-FLOP)

OUTPUT QO——1

DIRECT __
RESET RpO-

$———OQ OUTPUT

INPUT

INPUT KO—

J INPUT

-7
CLOCK INPUT

‘MITSUBISHI
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DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP

MITSUBISHI LSTTLs

M74LS73AP

FLOP WITH RESET

ABSOLUTE MAX' MUM RAT' NGS ‘( Ta= — ?0~ + 75C, unles; otherwise ’notsd')

Symbol Parameter Conditions - Limits : Unit
Voo Supply voltage —0.5~+7 TV
7 Input voltage —0.5~+15 v
Vo Qutput voltage : High-level state —0.5~Vce \
Topr Operating free-air ambient temperature range —20~+75 C
Tstg Storage temperature range —65~ + 150 T
RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75T, uniessotherwise noted)
‘ ’ Limits
Symbol Parameter - Unit
Min Typ Max
Veco 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=0.5Vv 0 8 mA
ELECTRICAL CHARACTERISTICS (Ta=—20~+75°C, uniess 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 \2
Vcc=4.75V, i=0.8V .
VoH High-level output voltage 60=4.75V, i=0.8 2.7 3.4 v
M=2V , loH= —400uA
" Voc=4.75V loL=4mA 0.25 0.4 \
VoL Low-level output voltage
M=0.8V, =2V loL=8mA 0.35 0.5 \
J, K v 5.25v 20 #A
= 'CC=9.
.Rp 60 u©A
— Vi=2.7V
. ) T 80 uA
hH High-level input current
J, K Voo =5. 25V 0.1 mA
Ro oo 0.3 mA
= Vi=10V
T 0.4 mA
J, K Vee=5.25V —0.4 mA
Low-level input current — —
he Rp T V=0.4V -0.8 mA
los Short-circuit output current {Note 2) Vcc=5.25V, V=0V —20 —100 mA
lcc Supply current Vec=5.25V (Note 3} 4 6 mA
* @ Alltypicalvalues are at Voc=5V, Ta=25C .
Note 2:  All measurements should be done quickly and not more than one output should be shorted at a time.
Note 3:  Supply curkent measurements should be done with Q and Q set alterhate\y high and T should be set low during actual measurement.
SWITCHING CHARACTERISTICS (Voc=5V, Ta=25°C, unless otherwise noted )
’ . Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
fmax Maximum clock frequency 30 45 MHz
tpLH Low-to-high-level, high-to-low-level output propagation 8 .20 ns
thHL time, from T to Q, Q ‘ CL=15pF (Noted) 20 ns
toLn Low-to-high-level, high-to-low-level output propagation 10 20 ns
tpHL time, from Rp to Q, Q 20 ns
MITSUBISHI
2—172 ELECTRIC



MITSUBISHI LSTTLs

M74LS73AP

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

Note 4: Measurement circuit

INPUT Vee  ouTPUT ‘ \

(1} The pulse generator (PG} has the following characteristics:
PG ouT ‘|_ PRR = iMHz, t, = 6ns, t¢ = 65, t = 500ns,

Vp =3Vpp, Z,=50Q.
5003 - l ICL @

Cy includes probe and jig capacitance.
TIMING REQUIR EMENTS (Vcc=5V, Ta=25C, unless otherwise noted )

Symbol ' Parameter ) Test conditions Limits Unit
Min Typ Max
Tw(TH) Clock input T high pulse width . 20 12 ns
tw(ﬁ) Direct reset input pulse width 25 4 ns
ty Clock rise time 650 100 ns
tf Clock fall time 900 100 ns
tsuhy Setup time high Tto J, K . 20 9 ns
tsuw) Setup time low T to J, K ) 20 10 ns
ther) Hold time high Tto J, K 0 -8 ns
thL) Hold time low T to J, K 0 -5 ns

TIMING DIAGRAM (Reference level = 1.3V)

tsu) th) tsu) thw) tw(Rp)

I i g .
‘ L o

By

T
tw(TH) teHL
— Q
Q i —_
PHL| teLH tPLH
Q

Lmj[ ‘PHL\'—

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

APPLICATION EXAMPLE
High-speed 1/3 divider

Qa
Tyt
J 1 J 1 Qs
, Qa I I
—qT —qT
“H” K 0 K o Qs __J_L
Rp Rop
. [®]
1M74L.S73AP 1M74LS73AP
Ro
MITSUBISHI
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' M74LS74AP

DUAL D-TYPE POSITIVE EDGE;T RIGGERED FLIP-FLOPS WITH SET AND RESET

DESCRIPTION .
The M74LS74AP is a semiconductor intergrated circuit PIN CONFIGURATION (TOP VIEW)
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 S, and Rp. DIRECT _
RESET npuT 1RD —[T]
FEATURES DATA INPUT 10 —[Z] Ro RESET INPUT
® Each flip-flop can be used independently. cLock eut 1T —[3] DATA INPUT
® Direct set and reset inputs oIRECT .
® Positive edge-triggering SET INPUT 15D _’E‘ CLOCK INPUT
® Qand Qoutputs . 10 «[5] %5 SDli_?EI%li;’UT
® Wide operating temperature range {Ta = =20 ~ +75 C) OUTPUTS ( i ‘;E
OUTPUTS
APPLICATION GND [T
General purpose, for use in industrial and consumer
equipment. .
FUNCTIONAL DESCRIPTION Outline 14P4
When T changes from low to high, the D signal immediately
before the change emerges- in outputs Q and Q in LOGIC DIAGRAM
accordance with the function table. By using Sp and Rp, (EACH FLIP-FLOP)
this 1C can be made into a direct R-S flip-flop. When both
Sp and Rp are low, Q = Q = high. However, when both of
them change to high at the same time, the status of Q and
Q cannot be anticipated. For use as a D-type filip-flop, Eg'ﬁﬁ‘i&mgao
Sp and Rp must be kept in high. ’ DATA _pOf L 00
R , B
FUNCTION TABLE A =) e
S [ R [ 7 o [ o T3 (=l
L H X X H L
H L X X L H
L L X X H * Ho*
H H L X Q0 Q0
H H t H H L
H H t L H
Note 1: 4 : Transition from low to high-level
QO . level of Q before the indicated steady-state input conditions were established.
QO : level of Q before the indicated steady-state input conditions were established.
X lrrelevant « ‘
* 1 Nonstable; it will not persist when ﬁ;.% inputs return to their in-
active (high) level.
. ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75%, unless othérwise noted) -
Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7 \
Vi Input voltage ] ) —0.5~+5.5 v
Vo Output voltage o High-level state ' ! —0.5~Vco \
Topr Operating free-air ambient temperature range ’ —20~+75 C
Tstg Storage temperature range —65~ +150 c

‘MITSUBISHI
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M74LS74AP

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

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C, 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 7
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
Vi High-level input voltage 2 M
ViL Low-level input voltage 0.8 A\
Vic Input clamp voltage Vgc=4.75V, lic=—18mA -1.5 Y
. Vec=4.75V, Vi=0.8V, V|=2V
VoH High-level output voltage 2.7 3.4 \
. loH= —400uA
Vee=4.75V loL=4mA 0. 0.4 \
VoL Low-level output voltage ce oL 25
Vi=0.8V, V|=2V loL=8mA 0.35 0.5 \
0,7 v 5.25V, V(=2.7V 20
—— cc=5. L Vi=2.
) . 50, Ro ' - 40 A
I High-level input current
0.1 Voc=5.25V, Vi=10V 0.1
——— CC=2. - V1=
So, Rp 0.2 mA
) D, T —0.4
e Low-tevel input current — Veoo=5.25V, Vi=0.4V
' Sp, Rp ~0.8 mA
los Short-circuit output current (Note 2) Veoc=5.25V, Vo=0V —20 —100 mA
Icc Supply current Vee=5.25V, (Note3) 4 8 mA
*  All typical values are at Vec =5V, Ta=25°C.
Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time.
Note 3: Measurement circuit
SWITCHING CHARACTERISTICS (vcc=5V. Ta=25%, unless otherwise noted)
5 Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
fmax Maximum clock frequency 25 50 MHz
tPLH Low-to-high-level, higH—to-Iow-IeveI output propagation . 1M - 25 ns
[T time, from Tto Q, Q CL=15pF 1 40 - ns
teLH Low-to-high-level, high-to-low-level output propagation (Note 4) ! 8 25 ns
tpHL time, from Sp, Rp to Q, Q 1 40 ns

Note 4: Measurement circuit
INPUT Voo OUTPUT

| PG DuUT

50Q ’-L ICL

(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, ty = 6ns, tf = 6ns, ty = 500ns,
Vp = 3Vpp, Zo =509

(2) Cy includes probe and jig capacitance.

MITSUBISHI
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M74LS74AP

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

TIMING REQUIREMENTS (Voo=5V. Ta=25%, uniess otherwise noted )

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tw(Th) Clock input T high pulse width 25 4 | ns
tw (Sp,Rp) | Direct set and reset inputs Sp, Rp pulse width 25 4 ns
tsu(bH) Setup time high Dto T | - 20 10 ns
tsu(bL) Setup time low Dto T 20 8 ns
th(on) Hold time highDto T 5 -5 ns
th(oL) Hold time low Dto T 5 —5 ns

TIMING DIAGRAM (Reference level = 1.3V)

tsu(oL) th(ov) tsupr)  th(om)

TN | T

Q Q r
TPHL TpLH tPLH tPHL
tPLH ,}F:L tPHL ’{;—

Note 4: The shaded areas indicate when the input is permitted to change for
predictable output performance.

tw (S5)

L
=
&l

Ol
ol

APPLICATION EXAMPLE
Yadivider

Qa
" . LU
¥ T e T
L

Sp Sp

RDUI_._A RDDL__.J

, MITSUBISHI
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M74LS75P

4-BIT BISTABLE LATCH

DESCRIPTION

The M74LS75P is a semiconductor integrated circuit con-
taining 4 bistable latch circuits and is provided with outputs
Qand Q.

FEATURES

® Enable inputs common to two circuits each

® Q and QO outputs

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

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

FUNCTIONAL DESCRIPTION
This device contains 4 D-type latch circuits and is provided
with enable inputs E common to 2 circuits each. When E is
high, the information from the data input D appears in the
outputs Q and Q. When the D signal changes, the signal that
appears in outputs Q and Q also changes. When E changes
from high to how, the status of D immediately before the
change is latched. While E is low, the status of Q and Q
does not change even if D is changed.

Also provided is the M74LS375P with the same func-

PIN CONFIGURATION (TOP VIEW)

|

E_no

E — 2Q } OUTPUTS

E—o?é

»e ENABLE
[13] « 1-2E [opur

2] aNo
M0

E —» 3Q }; OUTPUTS

E—o40

outPuT 19+ [T}
. o]
DATA 10— [2]
INPUTS
N —

ENABLE 3_4¢ _, [7] 0

INPUT
Vco E 0

3D— |6
DATA | -
INPUTS w—I7

0
OUTPUT 4Q «— s——_,

——

om

o]

Outline 16P4

BLOCK DIAGRAM (EACH LATCH)

DATA —
tions and electrical characteristics. With the V¢ positioned INPUT Q \EUUTTS
at pin 16 and GND at pin 8, this device makes for easy ENABLE g Q l

: INPUT
mounting.
THE OTHER LATCHES
FUNCTION TABLE Note 1)
E D Q Q
H H H L
H L H
L X Q0 Qo
Note 1 Qo,@ . Level of Q and Q before the indicated steady-state input conditions
were established.
X ¢ lrrelevant
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 v
Vi Input voltage —0.5~+15 Vv
Vo Output voltage High-level state —-0.5~+Vge Vv
Topr Operating free-air ambient temperature range —20~+175 Cc
Tstg Storage temperature range — 65~ 4+ 150 c

MITSUBISHI
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M74LS75P

4-BIT BISTABLE LATCH

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

Limits
Symbol Parameter Unit
Min Typ Max
Vce Supply voltage 4.75 5 5.25 v
10H High-level output current Von=2.7V ¢] —400 | 1A
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 )
' ’ N Limits
Symbol Parameter Test conditions Unit
Min Typ * Max
ViH High-level input voltage 2 \2
ViL Low-leve! input voltage 0.8 \Y
Vi¢ Input clamp voltage Vee=4.75V, lic=—18mA —1.5 \
Vor High-leve! output voltage Vee=4.75V. Vi =0.8V . 2.7 3.5 \%
V| =2V, loi= — 400 A
VoL Low-level output voltage Vec=4.75V loL=4mA 0.25 0.4 \Y
Vi =0.8V, V| =2V lo, =8mA 0.35 0.5 \%
D Voe=5.25V 20
1A
. . E Vi =2.7V 80
lin High-level input current
D Voe=5.25V 0.1
mA
E Vi =10V 0.4
D Voc=5.25V —0.
e Low-level input current 0c=5.25 4 mA
E Vi=0.4V —1.6
los Short-circuit output current {Note 2} Vee=5.25V. Vo=0V —20 — 100 mA
lcc Supply current Vcoc=5.25V (Note 3) 6.3 12 mA
% © All typical values are at Vgg=5V, Ta=25T -’
Note 2:  All measurements should be done quickly and not more than one output should be shorted at a time.
Note 3:  I¢c is measured with all inputs at OV.
SWITCHING CHARACTERIST ICS (Vce=5V, Ta=25°C, unless otherwise noted ¥
Limits
Symbol Parameter Test conditions i Unit
Min Typ Max
teLh Low-to-high-level, high-to-low-level output propagation 12 27 ns
tPHL time, from input D to output Q ' 8 17 ns
teLH Low-to-high-level, high-to-low-level output propagation 10 20 ns
tPHL time, from input D to output Q 6 15 ns
: _— - CL=15pF (Noted) :
tPLH Low-to-high-level, high-to-low-level output propagation 13 27 ns
t PHL time, from input E to output Q ’ 12 25 ns
tPLH Low-to-high-level, high-to-low-level output propagation 12 30 ns
tPuL time, from input E to output Q 6 15 ns
Note 4: Measurement circuit
INPUT Vee OUTPUT
PG DUT (1) The pulse generator (PG} has the following characteristics:
. PRR = 1MHgz, t; = 6ns, t; = 6ns, ty, = 500ns,
CL Vp =3Vpp,Zo =5082.

{2) € includes probe and jig capacitance.

50Q ’l’

—
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M74LS75P

4-BIT BISTABLE LATCH

TIMING REQUIREMENTS (Vcec=5V, Ta=25°C, unlessotherwise noted )
. Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tw(EH) Enable input E high pulse width 20 7 ns
tsu(D) Setup time 1D ~4D 10 E 20 12 ns
th (D) Hold time 1D~ 4D to E 8 5 ns

TIMING DIAGRAM (Reference level = 1.3V)

tw(eH)

O f
\

[

\
tsuo) _[thm) Tsu(o)
PLH TpHL
teHe teLh

th(p)

t PLH l TPHL

1Q~4Q
| tPHe | tPLH

High-level 3-4E, 1-2E

MITSUBISHI
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M74LS76AP

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

DESCRIPTION

The M74LS76AP is’ a semiconductor integrated circﬁit
containing 2 J-K negative edge-triggered flip-flop circuits
with discrete terminals for clock input T, inputé J and K
and direct set and reset inputs Sp and Rp.

FEATURES

©® Negative edge-triggering

® Each fli-flop can be used independently

® Direct set and reset inputs

® Qand Q outputs

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

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

FUNCTIONAL DESCRIPTION
While T is high, signals J and K are put in the read-in state,
and when T changes from high to low, the J and K signals
immmediately before the change emerge in outputs Q and
Q in accordance with the function table. By using Sp and
Rp this IC can be made into a direct R-S flip-flop. When
both Sp and Rp are low, Q = Q = high. However, when
both of them change to high at the same time, the status of
Q and Q cannot be anticipated. For use as a J-K flip-flop,
Sp and Rp must be kept in high.

Also available is M74LS112AP with the same functions

and electrical characteristics. This offers easy mounting .. 1

with V¢ positioned at pin 16 and GND at pin 8.

PIN CONFIGURATION (TOP VIEW)

DIRECT SET &=
Teet 1% —~ [

DIRECT RESET &=
weut R0 — [3]
INPUT 1) —» E
Vee

CLOCK INPUT 2T — E

DIRECT SET , 3.
inpuT 250 —* E

CLOCK INPUT 1T _._E .

Gl

(==
I

\J
. _1—_5|.- 1K INPUT

K Ro o 5] — 1Q
T Xj _ pOUTPUTS
Jgp 1M H1g) — 10

i3]  ano

T_z'j «— 2K INPUT
J Soqf—fn] - 20

T ~
KRDO‘—E_'ZQ

DIRECT RESET »&-
INPUT 2Rp —* E

8] < 21 npUT

} OUTPUTS

~ Outline 16P4
FUNCTION TABLE ote 1)

T So Ro J K Q Q
X L H X X H L
X H L X X L H
X L L X X Hs | - H*
l H H H H Toggle

! H H L H L H
I H H H L H L
! H H L L Qo Q
H H H X X Q0 Q°

X I lrrelevant

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

% : Q=20 = high when 5p = Rp = low and so when both Sp and Rp are
set high, the status of Q and Q cannot be anticipated.

Qo:
Qo:

Toggle . Complement of previous state with { transition of outputs

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

BLOCK DIAGRAM (EACH FLIP-FLOP)

X

OUTPUT Q O—— ——OQ OUTPUT
DIRECT — __ DIRECT
Sp SET
RESET RoO— 0% Neur
>
INPUT K JINPUT
T
CLOCK INPUT
MITSUBISHI
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M74LS76AP

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

N

ABSOLUTE MAXIMUM RATINGS (Ta=—20~+ 75';C, unless otherwise r\otgd)

Symbol Parameter . Conditions Limits Unit
Voo Supply voltage -0.5~+7 v
v, Input voltage —0.5~+15 \
Vo Output vottage High-level state —-0.5~ Vge \%
Topr "1 - Operating free-air ambient temperature range —20~+75% T
Tstg Storage temperature range — 65~ +150 T

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

Limits
Symbol Parameter Unit
Min Typ Max
Vce Supply voltage 4.75 5 5.25 \%
1 0H High-level output current Vonu=2.7V 0 —400 HA
Vor=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 )

. Limits
Symbol Parameter Test conditions Unit
Min Typ * Max
Vi High-level input voltage . 2 \
ViL Low-level input voltage 0.8 vV
Vic Input clamp voltage ) Vog=4.75V, lic=—18mA - —1.5 \%
i Vec=4.75V, Vi=0.8V
Vo High-level output voltage 2.7 3.4 v
Vi=2V, loy=—400uA
Vec=4.75V lo =4mA 0.25 0.4 \
VoL High-level input current cc oL
Vj=0.8V, V=2V lop =8mA 0.35 0.5 \
LK 20
ST Veg=5.35V 0 A
So. Rp Vi=2.7V . 2
| Low-level input t T 8
ow-level input Curren -
" ’ LK Voc=5.25V - 0.1
S 0.3 mA
>0 70 Vi=iov
T 0.4
) | J, K Voc=5.25V —0.4
Low-level output voltage —— .
I owlevel outp o o Ro. T V=0.4V  (Note2) —0.8 | mA
los Short-circuit output current {note 3) Vgg=5.25V, Vo =0V —20 — 100 mA
[ Supply current Voc=5.25V (Note 4) 4 6 mA
* o All typical values are at Voo =5V, Ta=25°C
Note 2:  Sp and Rp should not both be set to 0.4V simultaneously.
Note 3:  All measurements should be done quickly and not more than one output should be shorted at a time.
Note 4:  Supply current measurements should be done with Q and Q set alternately high and T should be set low during actual measurement.
SWITCHING CHARACTERISTICS (Voc=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 6 20 ns
tppl time, from T10Q, @ C_=15pF (Note5) 7 20 ns
1p|_H Low-to-high-level, high-to-low-level output propagation 7 20 ns
Tour time, from S, Rp1Q,Q 7 20 ns

MITSUBISHI
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M74LS76AP

N

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

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

Symbol Parameter . Test conditions — Limits Unit
Min Typ Max

twTh) Clock input T high pulse width " 20 12 ns
tw(So.%o) Direct set, reset pulse width ' 25 4 ns
tr Clock rise time 650 100 ns
tt Clock fall time . 900 100 ns
tsum) Setup time high J, K to T : g 20 ©12 ns
tsuw) Setup time low J, K 10 T 20 12 ns
thw Hold time high J, K to T 0 —10 ns
th) Hold time low J,K to T 0 —6 ns

Note 5: Measurement circuit

INPUT Voo OUTPUT

[

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

DUT PRR = 1MHz, t, = 6ns, t¢ = 6ns, t,, = 500ns,

Vp = 3Vp.p, Zo = 50S2.

5003 fL %CL (2) Cy, includes probe and jig capacitance.

TIMING DIAGRAM (Reference level = 1.3V)

tsu() the) tsu(H) th(n) tw(So)

\\\\J\ P RN % _/ )
\ \ ™ —\_f

tw(Th)
Q \
TPLH LPHL
tPLH

TPHL tPHL tPLH
b

[
x

|

AN

Note: The shaded areas indicate when the input is permitted to change for predict»'
able output performance.
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M74LS83AP

4.-BIT BINARY FULL ADDER WITH FAST CARRY

DESCRIPTION
The M74LS83AP is a semiconductor integrated circuit
containing a 4-bit binary look ahead carry type full adder.

PIN CONFIGURATION (TOP VIEW)

\ Wy
FEATURES INPUT Asg — E I—— «— By INPUT
® High speed with look-ahead carry addition OUTPUT 53 « [2} é‘; B —E s 3, OUTPUT
® Possible figurati f syst ith partial look-
ssible configuration of systems with partial look-ahead Ay — E__ Ay Ga _}T—“I . Ca gﬁ?EJT

carry INPUTS g

CARRY
® Wide operating temperature range (T3=—20~+75°C) By — [4]8s Co —E +« Co  INPUT

vee  [5] i ono

OUTPUT 5, « E— s, ‘Bi —E — By

APPLICATION

General purpose, for use in industrial and consumer ]INPUTS
equipment. l B, —* E— 22 Q: —E « Aq ‘
INPUTS
| a2 — [ \ 5] - =1 outPuT

FUNCTIONAL DESCRIPTION
This device performs the addition of two 4-bit binary
numbers. When a 4-bit binary number is applied to inputs )
A;~A, and B,~By and the carry signal from the previous Outline 16 P4
digit is applied to input Cq, the respective bit sum output
and carry outputs for the next upper digit appear in
outputs Z; ~Z, and Cy.
This adder features full internal look ahead across all
four bits generating the carry term in 8ns typically. There-
for, the carry output can be obtained in a delay time of
8Nns when N-stages are connected and a 4N-bit parallel
adder is configured. (Refer to application example.)
Also available is the M74LS283P with the same func-
tions and electrical characteristics and with a pin 16 V¢
and 8 GND configuration.

BLOCK DIAGRAM ouTPUTS CARRY OUTPUT
4
2 2 33 S Cq Voo
— (& - 6 - (2)— - (15- - (10— -—(5)

A3 B3 As By GND

~
CARRY INPUT INPUTS

MITSUBISHI
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4-BIT BINARY FULL ADDER WITH FAST CARRY

MITSUBISHI LSTTLs

M74LS83AP

FUNCTION TABLE ot )

Ck-1 Ak Bk 2k Ck

L L L L L

L H L H L Note 1
L L H H L

L H H L H

H L L H L

H H L L H

H L H L H

H H H H H

Cg and Y k are the carry output and sum output obtained by
adding Ay, Bk andCy. 1 (carry input), and they are expressed

in the following logical expression.
Zk=Ak®BkPCx-1
Ck=Ag*By+(Ax+Bi) +Ck-1

Where k=1~4
@ =Exclusive OR
+ =0R
+ =AND

ABSOLUTE MAX'MUM RATINGS (Ta=—20~ +75°C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vce Supply voltage —~0.5~+7 Vv
Vi Input voltage —0.5~+15 v
Vo Qutput 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

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 #A
VoL<0.4V 0 4 | mA
loL Low-level output current
VoL=0.5V 0 8 mA
E LECTR ICAL CHARACTE R ISTICS (Ta=—20~ +75C, unless otherwise noted)
- Limits
Symbot Parameter Test conditions Unit
. Min Typ * Max

ViH High-level input voltage 2 v
ViL Low-leve! input voltage 0.8 \
Vic Input clamp voltage Veo=4.75V, l|c=—18mA —1.5 \Y
VoH High-level output voltage Veo=4.75V. Vi=0.8V 2.7 3.4 \%

Vi=2V, lop= —400u A
Voc=4.75V lo=4mA 0.25 0.4 \%
VoL Low-level output voltage vee ' oL
V|=0.8V, V|=2V loL=8mA 0.35 0.5 \"
Co 20
Vee=5.25V, V|=2.7V A
. . A1~Ay, B1~Bg e : 40 “
(™ High-level input current S _
. N 0.1
Vgoe=5.25V, V=10V mA
A1~Aq, B1~By °e ' 0.2
' Low-level input current Go Vgo=5.25V, Vj=0.4V —0.4 A
L ow-level input curren =5, . Vi1=0.4 m.
A1~Aq, B1~By ce ! 0.8
los Short-circuit output current (Note 2) Vee=5.25V', Vo=0V —20 —100 mA
Vgo=5.25V, V=0V 22 39 mA
lco Supply current " Veo=5.25V, Vi=0V, V|=4.5V (Note 3) 19° | 34 mA
Vgc=5.25V, V|=4.5V 19 34 mA

* : All typical values are at Vcc=5V, Ta=25"C.
Note 2: All measurements should be done quickly and not more than one output should be shorted at a time.
. Note 3: Measurement should be conducted with inputs B, —~B,4 at OV and the other inputs at 4.5V.

MITSUBISHI
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M74LS83AP

4-BIT BINARY FULL ADDER WITH FAST CARRY

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

L Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
tPLH Low-to-high-level, high-to-fow-level output propagation 12 24 ns
tpHL time, from input Cg to outputs 21~ Xg 13 24 ns
[ Low-to-high-level, high-to-low-level output propagation 9 24 ns
t time, from inputs A1 ~Ag, B1~Bjy tooutputs ” 22 "
he s
PHL Z1~2a CL=15pF (Note 4)
teLH Low-to-high-level, high-to-low-fevel output propagation 8 17 ns
[y time, from input Cg to output C 4 8 22 ns
tpLH Low-to-high-level, high-to-low-fevei output propagation 8 17 ns
[ time, from inputs A y~A4, B1~Bg4 tooutputCq 8 17 ns
N 3 ircui
ote 4: Measurement circuit o) Voo oUTPUT TIMING DIAGRAM (Reference level = 1.3V)
T Co, A1~Ay ‘
. R | S
50Q : Cu LEVELS OF
;‘ DELAY 2
/ teLH tomL
LEVELS OF F—
{1) The pulse generator (PG) has the following characteristics: DELAY 3 ]
PRR=1MHz, t,=6ns, t=6ns, t,= 500ns, Vp=3Vp.p, Zo=508L. Lo | tpLH
(2) Cy includes probe and jig capacitance
CARRY INPUT
M74LS83AP
Ci
APPLICATION EXAMPLE 20 da; ©0 s, »0
>
Shown on the right is a 4N-bit binary paraliel adder using N fs MAND 21=—7JAz
. . . 8]
number of M74LS83AP devices. The typical delay times of 22 >——A3 sl o
the carry output in this circuit are: 2 As
N =1 (4 bits) 105ns 2: B1 S3f—=22
. 21>—B2
N =2 (8 bits) 21ns ADDEND
. 22>—B3
N = 3 (12 bits) 31.5ns 23 5 Sep—>23
X B4
N = 4 (16 bits) 42ns Ca
N =8 (32 bits) 84ns M74LS83AP
. . . . C
This allows a high-speed ripple carry adder to be configur- 24 Al 0
S1p—24
ed. 25 Az
SUMMAND 26 A3 s .
.
27 As z 2
24>—B1
23f——=26
25 »—B2
E
ADDEND 26 B3 s » SUM
27— B4 o 7 OUTPUTS
INPUTS < Ca
3
: TO NEXT-STAGE Cg
|
| FROM PREVIOUS-STAGE Cq
|
M74LS83AP
24N-4 A Co
! S1b——s24n-4
SUM- 24N-3 A2
MAND) ,4n-
24N-2 A3 Sof—=2¢n-3
24N-1 As
24N-4
B S3—s20N-2
ADDEND] 24N-3 >~—B,
24N-2 Bz
~ S4p——24N-1
24N- 1—>——J Bs
Ca
—
CARRY QUTPUT
MITSUBISHI
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'M74LS85P

4-BIT MAGNITUDE COMPARATOR

DESCRIPTION
The M74LS85P is a semiconductor integrated circuit
containing a 4-bit digital comparator, )

FEATURES

o Easy expansion of number of bits

® Binary or BCD comparison

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

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

FUNCTIONAL DESCRIPTION

By applying two sets of 4-bit binary numbers A and B to be
compared to comparison inputs Ao~Aj; and Bo~Bj and by
setting cascade input |a=g high, high appears in outputs

PIN CONFIGURATION (TOP VIEW)

A
e O S
B
la<s —* EL* h<e’ As -—1 A
B N R B R
IA>B —* Er—l‘»s Agl—13] « A
COMPARI-
on>e = [EJ—on>e ai—12] & & INPUTS
OUTPUTS { Oa=B *— E[’_O’“B B—1] +~ B
{ Oace + EF—IO’KBBO Aot—T0] «— Ao
“ano [E] L—E < B

Oas>g, Oacs and Op-p in accordance with the magni- Outline 16P4
tude, This is used for connecting cascade inputs la>g,
Ia<g and I o=g and increasing the number of bits.
(Refer to application example)
BLOCK DIAGRAM
Vee
- - - 16
A3 (Is O— :
| ﬁDHt%D— '
8: (1) :
COMPARISON INPUTS
5)0a>p

Az @ —

YL

la<e (2)
la=8 o

la>s (4

6)0a=g; OUTPUTS

U

CASCADE INPUTS [

A 1]

B

7)0a<8

COMPARISON INPUTS

OC

&

o6

O I S -

: MITSUBISHI
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M74LS8SP

4-BIT MAGNITUDE COMPARATOR

FUNCTION TABLE iNote 1)

A;. B3 Az, B2 A1, B, Ag.Bg la>B la<B la=8 Oa>B Oa<B Oa=8
A3>B3 X X X X X H L L
A3<B3 X X X X X X L H L
A3=B3 A2>B; X X X X X H L i
A3z=B3 A<B X X X X X L H L
A3=B3 A2=Bp Aq1>By X X X X H L L
A3=Bj3 A2=B; A1<B1 X X X X L H L
A3=B3 A,=B> A;1=B1 A¢>Bg X X X H L L
A3=Bg3 A2=B; A1=B Ao<Byg X X X L H L
A3=B3 A=B;, A1=B; Ap=Bg H L L H L L
A3=B3 A2=B; A1=B; Ap=Byg L H L L H L
A3=Bj A,=B; A1=8; Ag=Bg X X H L L H
A3=B3 A2=B; A1=B; Ap=Bo H H L [ L L
A3=B3 A2=B; A1=B1 Ag=Byg L L L H H L
Note 1. X @ Irrelevant
ABSOLUTE MAXI MUM RATl NGS (Ta= —20~ +75T, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Veo Supply voltage —0.5—+7 \Y
V) input volitage —0.5~+15 v
Vo Output voltage High-level state —0.5~ Vce \
Topr Operating free-air ambient temperature range —20~+75 T
Tstg Storage temperature range — 65~ 4+ 150 c
RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75%C. unles otherwise noted)
Limits
Symbol Parameter Unit
Min Typ Max
Vcc | Supply voltage 4.75 5 5.25 \
10H High-level output current VoHZ2.7V 0 —400 A
VoL=0.4V 0 4 mA
loL Low-level output current
VoL=0.5V 0 8 mA
ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, unless otherwise noted) -
P T dit Limits U
| t est conditions nit
Symbol arameter Min Typ * | Max I
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 v
Vic Input clamp voltage Vec=4.75V, c=— 18mA —1.5 v
Voc=4.75V, V|=0.8V
VoH High-level output voltage cc=4.75 1=0.8 2.7 3.4 v
Vi=2V , lon= —~400 A
Vec=4.75V loL=4mA 0.25 0.4 v
VoL Low-level output voltage
Vi=0.8V, V|=2V loL=8mA 0.35 0.5 3
la<s, la>B Vec=5.25V 20 A
Yz
~A3,Bg~B3la=-p; VI=2.7V
WH High-level input current Ao 3B0~Balap 1=2.7 60
Ia<s, 1a>B Vo =5.25V 0.1 mA
Ag~A3Bo~B3la=g| V=10V 0.3
Vgo=S5. 0.
T Low-level input current la<g, la>B cc=5.25V 0.4 mA
Ap~A3Bo~B3ls-p| V|=0.4V —1.2
los Short-circuit output current {Note 2) Vgc=5.25V, Vo= 0V —20 — 100 mA
loc Supply current Veg=5.25V (Note 3) 1 20 mA
# : All typical values are at Vee=5V, Ta= 25°C.
Note 2: Afl measurements must be done quickly and not more than output should be shorted at a time.
Note 3: Igc is measured with [a-g at OV and with all other inputs at 4.5V.
MITSUBISHI
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M74LS85P

4-BIT MAGNITUDE COMPARATOR

SW|TCH|NG CHARACTE RIST'CS (Vee=5V, Ta=25°C, unless otherwise not;d)

. ' Limits X
Symbol : Parameter Test conditions in v Vo Unit
tPLH ' Number of detay 6 ns
t gate steps 1 11 ns

PHL Low-to-high-level, high-to-low-level | —m—o

teLH output propagation time, from Number of delay 10 ns

1 PHL inputs, Ag~A3, Bo—~B3sto gatesteps 2 18 _ ns

[ outputs OA<B, 0A=8, 0A>B 1T o delay 12 36, ns

TPHL gate steps 3 ) 20 30 ns

tPLH Low-to-high-level, high-to-low-level output propagation _ Note 4 16 45 ns
time, from inputs Ag~A3,Bg~ B3 to outputs CL=15pF )

tPHL Oa<B,Oa=B.0A>B 20 45 ns

teLH ITow-to-higr‘x-Ievel, high-to-low-level output propagation 6 22 ns

TPaL time, from input 1ao=g to outputs Oa<p, Oa>B 12 17 ns

tPLH Low-to-high-level, high-to-low-level output propagation 7 20 ns

tPHL time, from input lp =g to output Oa=g 13 26 ns

tPLH gow-to-higr_w-leve!, high-to-low-leve! output propagation 9 22 ns
time, from inputs la< g, 1A>B 1o outputs -

1PHL Oa<p, Oa=g Oa>B 15 17 ns

Note 4: Measurement circuit

INPUT Vee OUTPUT

[

TIMING DIAGRAM (Reference level = 1.3V)

Ao~A3, Bp~B3
la<s, la=s,la>8

\R_‘__

PG DUT LEVELS OF
i DELAY 2
50Q l’ ICL
LEVELS OF 1PLH t PHL
(1) The pulse generator (PG) has the following characteristics: DELAY 3
PRR = 1MHz, t; = 6ns, t; = 6ns, t,, = 500ns,
Vp=3Vp.p, Z, = 50Q2.
{2) C_ includes probe and jig capacitance. tPHL tPLH
MITSUBISHI
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M74LS85P

4-BIT MAGNITUDE COMPARATOR

APPLICATION EXAMPLES

(1) Shown below is a 24-bit (digital) comparator using the M74LS85P. Expansion is possible up to n bits using this type of cascade connection.

QUTPUTS
T 1 T M74LS85P
A9
v
EE
ATV
S AgBoAiBiA; By A By NC : NO CONNECTION
NC NC NC NC
M74LS85P | | m74Lss5P | |m74Ls85P | |m74Ls8sP | |mrasssp
G D O @ O @ 0 @ O n O @
2Ly 21Y 51y rLY pLy
[SX=Xe] So o S oo S oo [SESNe)
579 239 53¢ 11339 153
:Al_LII_XADBoMBlAszAJBa _gg‘_:‘/AuBaAleAsz Ay |3 .2¥ AoBo A BiArB, ABy| |5 & FagBoAiBIAy By AsBy| |2 < S AgBy AIBI AL By Ay By
L H L AgBy AiB1A;BpA3By  Ag L ByAsBsAg BgArBrAgBg  Ag L ByAioBioAiBnAizBizAsBis  Ave L BiatsBisAigBighiiBrAisBis  Ajg L BiaAxBaoA2iBaiA2BoA3B2;
LOWEST-LEVEL BIT HIGHEST-LEVEL BIT
(LOWEST DIGIT) (HIGHEST DIGIT)
NC : NO CONNECTION
(2) Shown below is an n-bit comparator using the M74LS85P. The speed is decreases as the number of bits in the configuration below increases. configuration below.
M74LS85P M74L585P
L—]a<s Opcppb - —— — — — — la<s Oa<gl—> A<B
H—a-8 e B ——{h=s gA:B—»Azs OUTPUTS
L A>B A>8y —— Jia>e A>BlL > ASB
AgA Ay A3 By B By By Ag Ay Ay A3 By By B, By
Ao A }2 41\350 BITB[Z B : Anl»t An-zl Bn-Lan-z
. Aw3  Ant1 Bag - Bpy
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QUADRUPLE 2-INPUT EXCLUSIVE OR GATES

DESCRIPTION

The M74LS86P is a semiconductor integrated circuit
containing 4 dual-input exclusive-OR gates.

FEATURES

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

® Low power dissipation (Pd= 30.5mW 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. i
When both inputs A and B either low or high, output Y is
low, and when A and B are high and low or low and high
respectively, Y is high.

\

PIN CONFIGURATION (TOP VIEW)

)
1A
INPUTS - E‘
‘ 1B E
oUTPUT 1Y o [3] @
2a — [4]
INPUTS
28 — E%

ouTPUT  2Y « [6]

ano 7]

E] Vee
73] « 4A
3 INPUTS
12] « 4B
E —4 4Y OUTPUT
[10] « 34 )
:] } INPUTS
9| «— 3B

E ‘— 3Y  OUTPUT

Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

1 o Voo
24k S 24k $9kE 20k 2 37.6k 1203
[
FUNCTION TABLE Ao—l \—Ji 5k
Y
A 5 Y INPUTS { OUTPUT
BO ¢ —
L L e Zsw
% ]
H L H t—— 3 o
i:’% r
L H H —oO GND
H H L
UNIT: Q
. . 3
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Veco Supply voltage —0.5~+7 \
' Input voltage —0.5~+15 Vv
Vo Output voltage High-level state —0.5~ V¢e \Y
Topr Operating free-air ambient temperature range ' —20~+75 c
Tstg Storage temperature range -~ 65~ + 150 T
MITSUBISHI
290 ELECTRIC
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M74LS86P

QUADRUPLE 2-INPUT EXCLUSIVE OR GATES

RECOMMENDED OPERATING CONDITIONS (Ta=-20~+7s%T,

Limits
Symbol Parameter Unit
Min Typ Max
Veo Supply voltage 4.75 5 5.25 v
1 oH High-level output current Von=2.7V 0 — 400 ©A
VoL=0.4V 0 4 mA
loL Low-level output current
VoL=0.5V ] 8 mA

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

unless otherwise noted)

Limits .
Symbol Parameter Test conditions Unit
Min Typ * Max
Vi High-level input voltage 2 Vv
ViL Low-level input volitage 0.8 v
Vic Input clamp voltage Vec=4.75V, lic=—18mA —1.5 \%
‘ Voo=4.75V, V|=0.8V
VoH High-fevel output voltage cc . ! 2.7 3.4 \Y
VI=2V, lon= —400 A
Vec=4.75V loL=4mA 0.25 04 \%
VoL Low-level output voltage oo oL
Vi=0.8V, V|=2V loL=8mA 0.35 0.5 \
Veoc= Vi=2.7V
™ High-level input current €C=5.25V, Vi=2.7 40 A
Vec=5.25V, Vi=10V 0.2 mA
i Low-level input current Vgg=5.25V, Vj=0.4V —0.8 mA
los Short-circuit output current (Note 1) Vec=5.25V, Vo=0V —20 —100 mA
lcc Supply current Vgo=5.25V (Note 2) 6.1 10 mA
% © All typical values are at Vee = BV, 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: Igc is measured with all inputs grounded.
SWITCHING CHARACTERISTICS (vcc=5V. Ta=25°C, unless otherwise noted)
e Limits
Symbol Parameter Test conditions Unit
s Min Typ Max
tPLH -to-high- igh-to- : i 8 23 ns
Lvow 10-high-level, high-to-low:level output propagation CL= 15pF, Other input low (Note 3)
tPHL time 12 17 ns
tpLH Low-to-high-level, high-to-low-level output ation 8 30 ns
ow-to-high-level, high-to-low-level output propag CL=15pF, Other input high (Note 3)
teHL time ~ 10 22 ns

Note 3: Measurement circuit

INPUT Vee OUTPUT

|

TIMING DIAGRAM (Reference level = 1.3V)

ELECTRIC

PG DUT
1 o
509 ’L l Cu —_—
Y
teny Tecy  |ter tpLy
(1) The pulse generator (PG} has the following characteristics:
PRR = 1MHz, tr = 6ns, tf = 6ns, tyy = 500ns,
Vp =3Vp.p, Zp = 5082
{2) Cy includes probe and jig capacitance.
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M74LSO90P

DECADE COUNTER

DESCRIPTION

The M74LS90P is a semiconductor integrated circuit
containing an asynchronous decade counter function with
direct reset inputs and direct 9-set inputs.

FEATURES

® Direct reset inputs provided

® Direct 9 set inputs provided

® Usable independently as binary and divide-by-five count-
er . :

® High-speed counting (fnax=75MHz typical)

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

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

FUNCTIONAL DESCRIPTION
This device consists of independent binary and divide-by-
five counters. Clock input T; and output Q, are employed
for use as a binary counter while clock input T, and Qg,
Qc and Qp are employed for use as a divide-by-five
counter. When employed as a decade counter, Q4 and T,
are connected and by making T; the input, the BCD code
output appears in outputs Qa, Qg, Q¢ and Qp. Counting is
performed when T, and T, are changed from high to low.
The binary and divide-by-five counters can be reset or

PIN CONFIGURATION (TOP VIEW)

S

CLOCK INPUT T, —» Ej J,_“E + T7 CLOCK INPUT
omect [P~ [E—rz | @ Ne

RESET

INPUTS |Rg, — (B} —Roz Qaf—1Z] — Qa

ne  [4] "Qot—11] — Qo

vee  [5] i] oD

oirect | Soen — [EF—So(e 1 98l—13] — o
9 SET

} OUTPUTS

Sp(9) 29¢,

OUTPUTS
<l =By

INPUTS | Sp(eyz —+ |7

Outline 14P4  NC: NO CONNECTION

set to 9 simultaneously by setting direct reset inputs R,
and Rpy high or direct 9 set inputs Spg)1 and Spg)z
high. For use as a counter, Rp¢ and/or Rp 5, and Spg)q
and/or Spg), , are set low,

Also provided is the M74LS290P with the same func-
tions and electrical characteristics. Its GND positioning at
pin 7 and V¢ at pin 14 makes for easy mounting.

BLOCK DIAGRAM

OUTPUTS
Qa Qs Qc Q Voo
- (2 9 (8) 0
j./ &/ &/ A\
So(91(6) ™ o—s
DIRECT 9 SET INPUTS r .
So)2 (7)
JSop | — J :| Xs So 1}
cLock INPUT  Ta({d) u q7 T —dT
! K Rp O KRp 0 KRp0 FRHDO—
Ro1
DIRECT RESET INPUTS
Rp2
1]

CLOCK INPUT ?ZCF

MITSUBISHI
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M74LSO90P

DECADE COUNTER

FUNCTION TABLE o1

T Rp1 Rpz | Sp@1| Sowz | Qa Q8 Qc Qo Count Qa QB Q¢ Qo
X H H L X L L L 0 L L L L
X H H X L L L 1 H L L L
X X X H H H L 2 L H L L
l L X L X Count 3 H H L L
) X L X L Count 4 L L H L
I L X X L Count 5 H L H L
| X L L X Count 6 L H H L
Note 1 ] : Transition from high to low 7 H H H L
X @ Irrelevant 8 L L L H
9 H L L H
(1) Output Qp is connected to input B for BCD count.
ABSOLUTE MAXIMUM RATI NGS (Ta=—20~+75°C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Voo Supply voltage —0.5~+7 \%
Inputs T1, T2 —0.5~+5.5
Vi Input voltage Vv
Inputs Rp1, Rog, Sp(e)1, Sn(s)2 —0.5~ +15
Vo Output voltage High level state —0.5~ Voo Vv
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
Vco Supply voltage 4.75 5 5.25 A\
1oH High-level output current VoHu=2.7V 0 — 400 HA
VoL=0.4Vv 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 A\
ViL Low-level input voltage 0.8 Vv
Vic input clamp voltage Vee=4.75V, lic=—18mA —1.5 \Y
Vec=4.75V, V|=0.8V
VOH High-level output voltage ce ! 2.7 3.4 \"
Vi=2V, loH= —400 LA
Vec=4.75V loL=4mA (Note 2} 0.25 0.4 A"
VoL Low-level output voltage
Vi=0.8V, Vj=2V loL=8mA (Note 3) 0.35 0.5 \%
Rp1, Rpz, S S 20
Ap1. Roz. Sow)n Sowz |\, ¢ sy
T 40 HA
s VI=2.7V 0
hiy High-level input current _2
T1 Vec=5.25V 0.2
— mA
T2 V|=5.5V 0.4
Rp1, Roz, Sp(9)1. Soe)2 [ Vec=5.25V, VI=10V 0.1 mA
Rp1, Rpz, S S —0.4
. __D1. D2, SD(9)1, D(9)2 Voo =5.25V
he Low-level input current T —2.4 mA
— V|=0.4V
T2 —3.2
los Short-circuit output current (Note 3) Vec=5.25V, Vo=0V —20 —100 mA
lcc Supply current Vec=5.25V (Note4) 9 15 mA
* :  All typical values are at Ve =5V, T, = 25°C.
Note 2: Testing of output QA should be conducted with input T, connected to output Qa.
Note 3: All measurements should be done quickly and not more than one output should be shorted at a time.
Note 4: |¢c is measured with Rpy, Rp2 inputs grounded following momentary connection to 4.5V, and Ty, Tp, Sp(g)1 and Spyg)2 inputs grounded
MITSUBISHI
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M74LS90P

DECADE COUNTER

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

T diti Limits .
Y Symbol Parameter est conditions Wi Ve Mo Unit
fmax Maximum clock frequency, from input T; to output Qa 32 75 MH2z
fmax Maximum clock frequency, from input T, to output Qg 16 30 MHz-
teLH Low-to-high-level, high-to-low-level output propagation 7 16 ns
[ time, from input T1 to output QA 8 18 ns
teLH Low-to-high-level, high-to-low-level output propagation 15 48 ns
tenL time, from input T1 to output Qp 16 50 ns
teLn Low-to-high-level, high-to-low-leve! output propagation 7 16 ns
[ time, from input T 2 to output QB 8 21 ns
teLH Low-to-high-output, high-to-low-level output propagation 15 32 ns
) groutp ., 19 CL=15pF (Note5) -
tpHL time, from input T 2 to output Q¢ 15 35 ns
teLH Low-to-high-level, high-to-low-levet output propagation 7 32 ns
tpHL time, from input T 2 to butput Qp 8 35 ns
High-to-low-level output propagation time, from inputs
teHL 17 a0 ns
Rp1, Rpz to-outputs Qa, @B, Qc. QD
Low-to-high-level output propagation time, from inputs
TpLH 10 30 ns
Sp(9)1, Sn(9)2 to outputs Qa, Qb .
t High-to-low-level output propagation time, from inputs
PHL 14 40 ns
Sp(9)1. Sp(9)2 to outputs QB, QC
Note 5: Measurement circuit INPUT Vee  OUTPUT
(1) The pulse generator (PG) has the following characteristics:
DUT ~ PRR=1MHz, t;=6ns, ty=6ns, t,=500ns, Vp = 3Vp.p, Zo = 50Q.
(2) Cy includes probe and jig capacitance
509 ’%’ I To
-
TIMING REQUIREMENTS (Vcc=5V, Ta=25°C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tw(TiH) Clock input T 7 high pulse width 15 ns
tw(T7 H) Clock input T 2 high pulse width 30 17 ns
twirp) Direct reset Rp1, Rp 2 pulse width 15 6 ns
twiso) Direct 9 set Sp(g)1, Sp(g) 2 Pulse width 15 8 ns
tr Clock pulse rise time 500 100 ns
t Clock pulse fall time 200 100 ns
trec(Ro) Recovery time Rp1, Rp2 to T1, T2 25 8 ns
trec(so) | Recovery time Sp(s)1. Sp(e)2 to T1, T 2 25 8 ns
TIMING DIAGRAM (Reference level = 1.3V)
. Tw(T7, Tz H) tw(Ro)
.5 \ Ro1, Roz ] \
Trec
Qa.Q8, Qc, Qo T Te
7 tPLH
Qa.Q8.Qc, QD t
PHL|
tw(so) tw(so)
Sp(9)1, So(e) 2 / 5\ Sow@1. Sz 4 \
e trec trec
o T, T2
T1.T2
Qa, Qp \
Q8. Qc tPHL
tPLH
MITSUBISHI
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M74LS91P

8-BIT SHIFT REGISTER

DESCRIPTION

The M74LS91P is a semiconductor integrated circuit
containing an 8-bit serial input-serial output shift register
function.

FEATURES

® Synchronous serial input-serial ouptut

® Positive edge-triggering

® Q, and Q, outputs provided

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

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

FUNCTIONAL DESCRIPTION

This device contains 8 edge-triggered R-S-T flip-flops and
the serial data input Dgq, Dgo and Dgq°Dgy represents
the first-stage flip-flop data input.

When Dg; and Dg, are both high and eight clock pulses
are applied to clock input T, the high signal appears in Q,
and the low signal in 6—7 When one or more of the inputs is
low and the eight clock pulses are applied to T, the low
signat appears in Q; and the high signal in Q.

Data reading and shifting operations are performed when
T changes from low to high.

Either Dg4 and Dg5 should be set low and eight or more
clock pulses should be applied to T in order for all the 8
flip-flops to be set low.

PIN CONFIGURATION (TOP VIEW)

\
1 14 —» o
o : OuTPUTS
(] (i3] = @7
NC
E Ds1 “‘E *“ Ds1
DATA INPUTS
E ° E + Ds2 J
vee [5] 1] enD
(€] T8« T CLOCK INPUT
NC
] BT
Outline 14P4 NC: NO CONNECTION

FUNCTION TABLE ot 1)

tn tn+s
Ds1 Ds? 07 Q7
L L L H
L H L H
H L L H
H H H L
Note 1 tn : Bit time before clock

th +8 : Bit time after 8 clock pulses have been applied

BLOCK DIAGRAM

— -

_ /\? -

[
w |- .
[

Ds1 (12)
DATA INPUTS{DSZ 0.-. >

1—fs 1 13) Q7

T T T
R O*FR O‘FR
CLOCK INPUT T (9)— > . .

u T QUTPUTS
R oH—HR o 14) Q7

- 10) GND

MITSUBISHI
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M74LS91P

|  8-BIT SHIFT REGISTER

OPERATION TIMING DIAGRAM

N s s s a i sesaigigigip s igip iyl
Ds1-Ds2 J—I e ’ I | e
Q7 - —L ______ I_

ABSO LUTE MAX'MUM RAT' NGs (Ta=—20~ +75°C, unless otherwise noted )

Symbol Parameter Conditions Limits Unit
Veo Supply voltage . —0.5~+7 " - \
V| Input voltage —0.5~+15 v
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

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

' Limits
Symbol Parameter Unit
. Min L Typ Max
Voo 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 o | 8 | mA

ELECTRICAL CHARACTERIST|CS (Ta=—20- +75C, unless otherwise noted )

. b " Limits Uni
Symbol 1 Test itions nit
ymbo arameter est conditi v T ® o
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
Vic Input clamp voltage Veec=4.75V . lig=—18mA —-1.5 \2
. Vee=4.75V. V| =0.8V
VoH High-level output voltage 2.7 3.5 \%
Vi=2V. loy= —400uA
Vec=4.75V loL=4mA 0.25 0.4 \
VoL Low-level output voltage
. Vi=0.8V.V|=2V loL=8mA 0.35 0.5 3
, . . Vee=5.25V. V|=2.7V . 20 1A
hH High-level input current
Vee=5.25V. V=10V . 0.1 mA
he Low-level input current Vgec=5.25V ., V|=0.4V . . —0.4 mA
los Short-circuit output current Vee=5.25V. Vo=0V (Note2) —20 —100 mA
tec Supply current .Voc=5.25V (Note 3) 12 | 20 mA

* : All typical values are at Vo= 5V, T,= 25°C
Note 2: All measurements should be done quickly.
Note 3: ¢ is measured with Dgq and Dg; at OV after 8 clock pulses have been applied to T

MITSUBISHI
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M74LS91P

8-BIT SHIFT REGISTER

SWITCHING CHARACTERISTICS (Voo=5V, Ta=25'C, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
Min Typ Max
fmax Maximum clock frequency 10 60 MHz
tpLH Low-to-high-level, high-to-low-lével output propagation CL=15pF (Note 4) 12 40 ns
toHL time, from input T to outputs Q7, Q7 15 40 ns
TIMING REQUIREMENTS (Vcc=5V, Ta=25°C, unless otherwise noted )
Symbol Parameter Test conditions Limits Unit
Min Typ Max
tw(m) Clock input pulse width 25 6 ns
tsu(ps) Setup time Dgy, Dg2 t0 T 25 7 ns
th(Ds) . Hold time Dg1, Dg2t0 T 6 0 ns

Note 4: Measurement circuit

INPUT Veo OUTPUT

PG DUT -)'
50Q Cu
7/'|7

(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t,= 6ns, tr=6ns, t,=500ns, Vp=3Vp.p, Zo=5082.
(2) C_ includes probe and jig capacitance

TIMING DIAGRAM (Reference level = 1.3V)

tw (1)

T ~
j ,_th(ps)
_ \ tsu(ps)
Q- Q7 Ds1+Ds2 K
tPHL ’
TPLH
Q7-Q7 Ds1- Ds2
tsu(ps) h(Ds)
MITSUBISHI
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M74LS92P

DESCRIPTION

The M74LS92P is a semiconductor integrated circuit

containing an asynchronous divide-by-twelve counter func-
tion with direct reset inputs.

FEATURES

Direct reset input provided

Usable independently as binary and divide-by-six counter .

°
® High-speed counting (fmax = 80MHz typical)
® Wide operating temperature range (Ty= —20~+75°C)

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

FUNCTIONAL DESCRIPTION

This device is composed of independent binary and
divide-by-6 counters, Clock input T; and output Qa are
employed for use as a binary counter while clock input T,
and Qg, Qc and Qp are employed for use as a divide-by-6
counter. When employed as a divide-by-12 counter, Qa and
T, are connected and by making T, the input, the output
appears in outputs Qa, Qg, Qc and Qp in accordance with
the function table. The code appearing in the output is not
pure binary code. Counting is performed when T; and T,
are changed from high to low.

The binary and divide-by-6. counters can be reset
simultaneously by setting direct reset inputs Rpq and Rp2
high. For use as a counter, either Rpq or Rp, or both set
low.

DIVIDE-BY-TWELVE COUNTER

PIN CONFIGURATION (TOP VIEW)

— A% . CLOCK
CLOCK INPUT T7 —» [Ih L—E‘— T iNpUT
ne 2] | T B s
NC E Qa —E' — Qa
, OUTPUTS
ne  [4] Qs|—11] — Qs
vee  [E] GND
oirect reser| Fo1 = [E1 ?Sz Q%c 2]~ e
et OUTPUTS
Roz — |7 - zl — Qo

Outline 14P4 NC: NO CONNECTION

BLOCK DIAGRAM
OUTPUTS
2 5 & 5
' - 12 - (1 - O, OmC
J 1 114 1
CLOCK INPUT Ty (19) T —d —dT I
0 Keg 0 0
Rp Rp Rp Ro
DIRECT RESET RD' T T T T
INPUTS Aoz (7) . i !
CLOCK INPUT T2 q}
GND
4 MITSUBISHI
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M74LS92P

DIVIDE-BY-TWELVE COUNTER

FUNCTION TABLE Note 1) P Re—— on % o0 o5
T Rp1 Rpz Qa o} Q¢ Op 0 L L L L

X H H L L L 1 H L L L

! L H Count 2 L H L L

i3 H L Count 3 H H L L

! L L Count 4 L L. H L
Note 1 | : Transition from high to low 5 H L H L
X : lrrelevant 6 L L L H

7 H [ L H

8 L H L H

9 H H L H

10 L L H . H

ABSOLUTE MAXIMUM RATINGS 1 AR T N

(Ta=—20~ +75°C. unless otherwise noted)

(1) Valid when Q4 and TZ_ are connected andT_1 is made the input

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —-0.5~+7 - v
_Inputs T1, T, —0.5~+55 \
Vi Input voltage
Inputs Rp1, Rp2 —0.5~+15 v
Vo Output voltage High-level state —0.5~ V¢e \%
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range —65~ + 150 c
RECOMMENDED OPERATING CONDTIONS (Ta= 20~ +75°C. uniess otherwise noted )
Limits
Symbol Parameter Unit
Min ¢ Typ Max
Veo Supply voltage 4.75 5 5.25 \
loH High-ievel 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, uniess otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
d Min Typ * Max
ViH High-levet input voltage 2 \%
ViL Low-level input voltage ) 0.8 \%
Vic Input clamp voltage Voc=4.75V, ljc=—18mA —1.5 Vv
VoH High-level output voltage Veo=4.75V, Vi=0.8V 2.7 3.4 "
V=2V, loy= —400u A
Voc=4.75 =4mA (Note 2 0.25 0.4 v
VoL Low-level output voltage cc v fo mA (Note 2)
. V)=0.8V, V=2V ioL=8mA (Note 2} 0.35 0.5 \"
Rp1. Rpe 20
T Voo=5.25V, Vi=2.7V 40 nA
. ) T2 80
I+ High-level input current T 02
il Voo=5.25V, V|=5.5V : mA
T . 0.4
Ro1. Rpz Voe=5.25V, V|=10V 0.1 mA
Rp1.Rpz —0.4
he Low-level input current T Veo=5.25V, V|=0.4V" —2.4 mA
T2 —3.2
los Short-circuit output current (Note 3) Vgoc=5.25V, Vo=0V —20 —100. mA
leo Supply current Voc=5.25V (Note 4) 9 15 mA
* 1 All typical values are at Vo= 5V; Ta=25°C.
Note 2: Testing of output Qa should be conducted with input T, connected to output QA,
Note 3: All measurements should be done quickly and not more than one output should be shorted at a time.
Note 4: I¢cis measured with T and T at OV after Rpq and Rpy have been set to OV from 4.5V.
f
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DIVIDE-BY-TWELVE COUNTER

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

' Limits )
Symbol Parameter Test conditions -Unit
o Min Typ Max

fmax Maximum clock frequency, from input T, to output Qa 32 80 MHz

fmax Maximum clock frequency, from input T5 to output Qg 16 30 MHz

tpLH Low-to-high-level, high-to-low-level output 7 16 ns

tPHL propagation fime, from input "T"{ to output Qp 8 18 ns

tpLH Low-to-high-level, high-to-low-level output - 25 48 ns

tenL propagation time, from input T 1 to output Qp 25 50 ns

tePLH L.ow-to-high-level, high-to-low-level output 7 16 ns

tPHL propagation time, from input T_zto output Qg 8 21 ns

tPLH Low-to-high-level, high-to-low-level output CL=15pF (Note4) 8 16 ns

tPHL propagation fime, from input T_zto output Qg 10 21 ns

tpLH Low-to-high-level, high-to-low-level output 15 32 ns

tpHL propagation time, from input T to output Qp 15 35 ns

High-to-low-level output propagation time, from
t . 17 40 ns
PHL inputs Rp1. Rpz to outputs Qa, Qg, Qc, Qb
Note 4: Measurement circuit
INPUT Vee OUTPUT
PG
but (1) The pulse generator (PG) has the following characteristics:
PRR = 1MNz, t, = 6ns, t; = 6ns, ty = 500ns,
500 CL Vp =3Vpp, Zo =500,
l (2)  Cy includes probe and jig capacitance
TIMING REQUIREMENTS (Vco=5V. Ta=25C, unless otherwise noted)
Limits
Symbol Parameter Test conditions, Unit
Min Typ Max

tw(T;H) | Clock input T7high pulse width 15 6 ns
tw(TH) Clock input T high pulse width 30 17 ns
tw(Ro) Direct reset Rp1.- Rpz pulse width 5 p -
tr Clock pulse rise time 500 100 ns
t Clock pulse fall time 200 100 ns
trec(Rp) Recovery time Rpq, Rpz to T3, Tz 25 8 ns

TIMING DIAGRAM (Reference level = 1.3V)

tw(ro)

A

LA Ro1, Rpz ]l Br
T, T2 \ K trec
’ T T2

Qa, Q8, Qc, Qo
tpHL tpLH Qa. Q8, Qc. Qp
tPHL
& MITSUBISHI
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4-BIT BINARY COUNTER

MITSUBISHI LSTTLs

M74LSO93P

DESCRIPTION

The M74LS93P is a semiconductor integrated circuit
containing an asynchronous 4-bit binary (hexadecimal)
counter function with direct reset inputs.

PIN CONFIGURATION (TOP VIEW)

. — W .
FEATURES CLOCK INPUT  T; —» E_J; 1a] « T7 CLOCK INPUT
® Direct reset inputs provided T2 T
. A pIRECT |Ro1 — [2}—R 13] NG
® Usable independently as binary and octal counter RESET o E 0! H
® High-speed counting (fmax = 60MHz typical) INPUT |Rp, — [3}—{Roz  Qa—12] —Qa
® Wide operating temperature range (T,= —20~+75°C) v [ % oo [ OUTRUT
APPLICATION Vee  [5] 10] GND
Gen‘eral purpose, for use in industrial and consumer NG E 08 EI — 0
equipment. Qo OUTPUTS
o 0 -
FUNCTIONAL DESCRIPTION
This device is composed of independent binary and octal
counters. Clock input T; and output Qa are employed for
use as a binary counter while clock input T, and Qg, QOc Outline 14P4 NC: NO CONNECTION
and Qp are employed for use as an octal counter. When :
employed as a hexadecimal counter, the pure binary code
output appears in the Qa, Qs, Qc and Qp outputs by
connecting Qa and T, and making T, the input. Counting
is performed when T, and T, change from high to ow.
The binary and octal counters can be reset simultane-
ously by setting direct reset inputs Rpq or Rpy, high,
For use as a counter, either Rp1 or Rp2, or both, is set
low.
Also provided is the M74LS293P with the same func-
tions and electrical characteristics. 1ts GND positioning at
pin 7 enables easy mounting.
BLOCK DIAGRAM
OUTPUTS
Qa fo%' Qo 0 Vec
- —(12)- 9 8
J 1 3 1 S 1 J 1
CLOCK INPUT ?1 T —dT T T
RD1 KHDU K Rp 0 K Ry 0 K Rp 0
DIRECT RESET INPUTS
| oD L ! T
CLOCK INPUT T_z%
10
GND

MITSUBISHI
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M74LS93P

4-BIT BINARY COUNTER

FUNCTION TABLE (Note 1

T Rp1 Rpz Qa Qs Q Q Count number Qa Qs Qc Qo
X H H L L L L [} L L L L
1) L H Count 1 H L L L
i H L Count 2 L H L L
l L L Count 3 H H L L
Note 1 | : Transition from high to low 4 L L H L
X + lrrelevant 5 H L H L

6 L _H H - L

7 H H H L

8 L L L H

' 9 H L L H

10 L H L H

1" H H L H

12 L L H H

13 H L H H

14 L H H H

15 H H H H

Valid when Qp and T, are connected and T, is made the input

ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75'C, unlessotherise noted)

Symbol Parameter Conditions Limits Unit

Vee Supply voltage —0.5~+7 \%
Inputs T4, T 2 —0.5~+5.5

Vi Input voltage \"
inputsRp1, Rp2 —0.5~+15

Vo Qutput voltage High-level state —0.5~ Vge

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

Tstg Storage temperature range — 65~ + 150 °C

RECOMMENDED OPERATlNG 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 VoH=2.7V 0 — 400 uA
: ' VoL=0.4V 0 4| mA
loL Low-level output current
VoL=0.5V 0 8 mA
- MITSUBISHI
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M74LS93P

4-BIT BINARY COUNTER

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

. Limits
Symbol Parameter Test conditions Unit
Min Typ * Max
Vin High-level input voltage 2 v
ViL Low-level input voltage 0.8 \
Vic input clamp voltage Vec=4.75V, lic=—18mA —1.5 \4
Voo=4.75V, V|=0.8V
VoH High-level output voltage cc=4.75 1=0.8 2.7 3.4 \Y
V=2V, lon= —400uA
=4.75V loL=4mA (Note 2 . .
VoL Low-level output voltage Vec=4.75 oL=4mA( ) 0.25 0.4 \Y
Vi=0.8V, V|=2V loL =8mA(Note 2) 0.35 0.5 \"
Rp1, Rp2 Vecc=5.25V 20 A
N . T, T2 Vi=2.7V 40 “
I High-level input current — L
T, T2 Vcc=5.25V, V|=5.5V 0.2 mA
Rp1, Rp2 Vece=5.25V, Vi= 10V 0.1 mA
Rp1, R =0.4
| Low-level input current T1 >t Voe=5.25V i A
I ‘ _1 . Vi=0.4V 2.4 m
T2 —1.6
los Short-circuit output current (Note 3) Veec=5.25V, Vo=0V —20 — 100 mA
lce Supply current Vcc =5.25V (Note 4) 9 15 mA
% : All typical values are at Vg =5V, Ta=25°C.
Note 2: Testing of output Qa should be conducted with input Ty connected to output Qa
Note 3: All measurements should be done quickly and not more than one output shoud! be shorted at a time.
Note 4: Icc is measured with T; and T, at OV after Rp, and Rp, have been set to OV from 4.5 V.
SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min typ Max
fmax Maximum clock frequency, from input Tq to output Qa 32 60 MHz
fmax Maximum clock frequency, from input T2 to output Qg 16 35 MHz
thLH Low-to-high-levei, high-to-low-level output 7 16 ns
tPHL propagation time, from input ﬁ to output Qp 8 18 ns
tpLn Low-to-high-level, high-to-low-level output 28 70 ns
teHL propagation time, from input T >to output Qg 28 70 ns
tpLH Low-to-high-level, high-to-low-level output 7 16 ns
tPHL propagation time, from input T_zto output Q¢ GL=15pF (Note 5) 8 21 ns
thLH Low-to-high-level, high-to-low-level output 15 32 ' ns
thHL propagation time, from input T2 to output Qp 15 35 ns
teLn Low-to-high-level, high-to-low-level output 22 51 ns
tpHL propagation time, from input T+ to output Qp 22 51 ns
tonL High-to-low-level output propagation time, from
inputs Rp1, Rp2 to outputs Qa, Qs, Qc, Qb 17 40 ns
Note 6: Measurement circuit
INPUT Vee OUTPUT
PG ouT
500 ’L ICL
{1} The pulse generator (PG} has the following characteristics:
PRR = 1MNz, t, = 6ns, t; = 6ns, t,, = 500ns,
Vp = 3Vpp, Zo = 50Q.
(2) C_ includes probe and jig capacitance
[
MITSUBISHI
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4-BIT BINARY COUNTER

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

: Limits
Symbol Parameter Test conditions i v e Unit
tw(T W) Clock input T1 high pulse width 15 6 ns
tw(TzH) Clock input Tz high pulse width 30 15 ns
tw(Rp) ‘Direct reset Rp1, Rp 2 Pulse width 15 5. ns
tr Clock pulse rise time, 500 100 ns
tf Clock pulse fall time 200 100 ns
trec(Ro) Recovery time Rp4, Rpz 10 Ty, T2 25 8 ns

TIMING DIAGRAM (Reference level = 1.3V)

tw(™) T2 H)

(S

tw(Ro)

'S

Rp1. Rpz2 7
trec
T, T2 . \

Qa, Q8. Qc. ——
ter tPLH Qa, 08, Qc, O
tPHL
4. MITSUBISHI
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4-BIT PARALLEL-ACCESS SHIFT REGISTER

DESCRIPTION

The M74LS95BP is a semiconductor ' integrated circuit
containing a 4-bit serial/parallel input-serial/parallel output
shift register function.

FEATURES

Synchronous serial/parallel input-serial/parallel output
Right shift function .

Left shift function available with external connection
Mode control input provided

Special right and left shift inputs provided

Wide operating temperature range (T 5= —20~+75°C)

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

FUNCTIONAL DESCRIPTION

This device is usable as a serial input-serial/parallel output
and parallel input-serial/parallel output shift register with
the mode control input M/C signal. When M/C is kept at
low, the serial data are applied to serial data input Ds and
the clock pulse is applied to right shift clock input TR, the
serial data are shifted sequentially into outputs Qy~Q; in
synchronization with the clock pulse. When M/C is kept at
high, the parallel data are applied to parallel data inputs
Do~D3 and the 1-bit clock pulse is applied to left shift
clock input Ti, the signals Dy~Ds; appear in outputs
Q,~Q; respectively. When Tr and TL change from high to
low, the right shift or parallel data reading operation is
performed. When M/C is kept in high, Q; is connected to
D,,Q, to Dy and Q; and Dy, the seriai data are applied to
D; and the clock pulse is applied to TL, the device
functions as a left shift register. Care should be taken when

PIN CONFIGURATION (TOP VIEW)
Y
ERI
sena g oun [T we
D
Do— [Z—- Do SQO———E—* Qo
— |3}—D Q1
paraccer | O B 2]+ 0 ouTP
DATA INPUTS TPUTS
D2 — E— D2 Q2 ——-E_. Q2
D3~ [E}—Ds  Qsf—{i]—0s
MODE
L {v/c = RIGHT SHIFT
CONTROL /o= [E 1% 1 | Pl Clock meur
—  LEFT SHIFT
oo [ =g CLOCK INPUT
Outline 14P4

switching the M/C signal since the output changes in
accordance with the status of Tr -and TL. Refer to the
function table.

BLOCK DIAGRAM

OUTPUTS
- A
Qo Q1 Q2 Q3 Vco
- —) ) ———)———— 19—(a
: s 1t 11— s 1 s 1
4; T T 1
RIGHT SHIFT __ R 0 0 R 0 R 0
CLOCK INPUT TR(9) B
LEFT SHIFT T_(8) ' '
CLOCK INPUT L) ﬁé\ r%
J - !
MODE LT
CONTROL M/C {><HL[> :
INPUT
i .
O—@ - ©; ®—- ® - 30)
Ds Do Dy D2 D3 GND
SERIAL DATA v
INPUT PARALLEL DATA INPUTS
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. o - - 4-BIT PARALLEL-ACCESS SHIFT REGISTER

FUNCTION TABLE (Note 1)

Operational mode M/C Tr T Ds Do~Ds Qo Q1 Q2 Q3
Right shift - l X - X = Qo o 20
L l X H X H Qg? Q40 Q0
Parallel reading H X l X Do~D3 Do D1 D, D3
1 L L X X Qe | Q0 Q20 Q30
1 L L X X Q0 Q10 Q20 030
{ H L X - X Qg0 Q10 Q0 Q30
. M/C switchin‘g‘ 1 H L X X * * * *
! L H X X * * * *
1 L H X X Qq° Q10 Q20 Q30
l H H X X * * * *
1 H H' X X Qg0 0,0 Q20 Q30

"Note 1. | : Transition from high to low (negative edge trigger)
1 : Transition from low to high (positive edge trigger)
QO : Level of Q before the indicated steady-state input conditions were established
% : Cannot be predicted
X 1 Imelevant

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

Symbol Parameter . Conditions Limits Unit
Voo Supply voltage . —0.5~+7 A\
Vi Input voltage —0.5~+15 v
Vo Output voltage High-level state —0.5~Vge \"
Topr Operating free-air ambient temperature range ' —20~ +75 ‘c
Tstg Storage tempetature range ’ . —65~ + 160 C
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 \%
lon High-level output current VoH=2.7V 0 —400 A
) VorL=0.4V [} 4 mA
loL Low-level output current
VoL=0.5V 1} 8 mA

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

Limits
Symbo! Parameter . Test conditions Unit
Min Typ* Max
ViH High-level input voltage . 2 \"
ViL Low-level input voltage ) 0.8 \"
Vic Input clamp voltage Veo=4.75V . l|c=—18mA -1.5 \
Vgoc=4.75V, V|=0.8V
VoH High-level output voltage ce 1=0.8 2.1 3.4 v
V=2V, lon= —400uA
Voc=4.75V loL=4mA 0.25 0. \
VoL Low-level output voltage ce . oL 4
V)=0.8V V|=2V loL=8mA 0.35 0.5 Vv
M/C
/ Voc=5.25V, V|=2.7V 20 uA
" . M/C : 40
i High-level input current
M/C 0.1
Voe=5.25V, V;=10v - . mA
M/C 0.2
he Low-tevel input current M/ - Vge=5.25V, V|=0.4V ' —0.4 mA
M/C —0.8
los Short-circuit output current (Note 2) Vee=5.25V, Vo=0V —20 -—100 mA
lcc Supply current . Vec=5.25V (Note 3) 13 21 mA

* : All typical values are at Vcc=5V, Ta=26°C.
Note 2: Afl measurements should be done quickly and not more than one output should be shorted at a time.
Note 3: Icc is measured with Do~Dj3 at OV, Dg open and M/C at 4.5V after Tg and T have been set from 3V to OV.
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4-BIT PARALLEL-ACCESS SHIFT REGISTER

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

Limits

Symbol Parameter , Test canditions Min. Tvp Max Unit

fmax Maximum clock frequency 25 50 MHz

tPLH Low-to-high-level, high-to-low-level output propagation | CL=15pF (Note 4) 14 21 ns

tPHL time, from inputs TR, TL to outputs Qg ~ Q3 14 32 ns

Note 4. Measurement circuit
INPUT, Voo OUTPUT
PG DUT i e
(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t, = 6ns, t¢ = Bns, t,y, = 500ns,
509 Cu Vp = 3Vp.p, Zg = 509,
l (2) Cy includes probe and jig capacitance
TlMlNG REQU'REMENTS (Veo=5V ., Ta=25°C, unless otherwise noted)
» Limits
Symbol Parameter Test conditions - Unit
Min Typ Max

tw® Clock input T high pulse width 25 8 ns
tf Clock input T falltime 350 100 ns
tsu() Setup time Dto T 20 0 ns
tsuM/cL)| Setup time M/C low to T 20 14 ns
Tsu(M/cH)|  Setup time M/C highto T 20 0 ns
th(D) Dhold time to T 10 2 ns
th(M/cL) | Hold time M/C lowto T 10 2 ns
th (M/cH) | Hold time M/C highto T 10 —13 ns

TIMING DIAGRAM (Reference level = 1.3V)

oo\ J7////7F

tsu(p) | th(p) tsu(D

th(p)

tw(T)

Qo~0Q3

tpHL

-

teLH

we NN £/
tsu(m/cL)|
_ tsumsen) (M/cL) tsu(m/oL)
tsu(m/CH)
tsu(m/cL) th(M/CH)

Note 6: The shaded areas indicate when the input is permitted to change for predictable output performance.
The arrows on the shaded areas indicate the direction for when the input is permitted to change.

tsu(M/CH.L)
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S-BIT SHIFT REGISTER

DESCRIPTION

The M74LS96P is a semiconductor ‘integrated circuit
containing a 5-bit serial/parallel input-serial/parallel output
shift register function.

PIN CONFIGURATION (TOP VIEW)

. NS — DIRECT RESET
cLock INPUT T — 1 ] 16] «— Ro [nPU
FEATURES - T Rp =
® Positive edge-triggering Spo — E—‘ Soo Qo—EI — Qo
® Right shift function PARAAEY 5oy = Gl{sor o] — Q1 b oureuts
® Asynchronous parallel input provided INPUTS
® Direct reset input provided Spz — [A}—{S0e e[ —{i3] — Q2
® Wide operating temperature range (T,= —20~+75°C) Voo E E GND
APPLICATION PaRaLLEL [ S0 — B ofq@—0)
General purpose, for use in industrial and consumer INPUTS | Soa — [T} 500 Q.__T_(T';.Qa[
equipment. LOAD Bs SERIAL DATA
koap | oap — [E}—T ——{8] — Ps Tyalt
FUNCTIONAL DESCRIPTION
This 5-bit shift register is composed with 4 R-S-T flip-flops
and it functions as a serial/parallel inpput-serial/parallel Outline 16P4
output shift register.
For use as a serial input-serial/parallel output shift
register, the load input LOAD or parallel data inputs
Spo~Sp4 are kept in high and the data are applied to the
serial data input Ds. When a clock pulse is applied to clock
input T with Dg in high, the high signal is shifted
. sequentially to Qq, Q; ... Q4. Shifting is performed when T
changes from low to high. When the serial data are applied
to Dso~Spa and LOAD is set high, the Spo~Spa4 signals
appear in Qg~Q4 respectively irrespective of T.
When direct reset input Rp is set low, Qp~Q4 are set
low if LOAD is low irrespective of the other input signals.
When LOAD is high, parallel reading takes precedence,
and the Spo~Sp4 signals appear in Qp~Q,.
BLOCK DIAGRAM OUTPUTS
A— Y
Qo Q1 Q2 Q3 Qs Vgc
— O — —O— —®—G
LOAD INPUT LOAD (s; @A
: S S S S
SERIAL DATA INPUT Dg (9) } } s 00 ° s 1 s 1l
T —q —O —a —dT’
RDD RRDO RRD_U Roo R R ©
DIRECT RESET INPUT Rp (16 T T —T
crock INbUT T (1
L i &—- 3) . @H —(5 —— é
Spo Sp1 Sp2 Sos Sp4 GND
2\
PARALLEL DATA INPUTS
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FUNCTION TABLE Note 1)
SERIAL INPUT-PARALLEL OUTPUT

5-BIT SHIFT REGISTER

PARALLEL INPUT-PARALLEL OUTPUT

tn th+r | th+e2 [ thes | tnva | tnes | tne LOAD Sp(n) Rp Q(N)

Ds L H L H L H L L L L L
Qo * L H L H L H L L H Qo
Q1 * * L H L H L L H L L
Q2 * * * L H L H L H H Qo
Q3 * * * * L H L H L L L
Q4 * * * * * L H H L H Qo
Note 1: For use as a serial input-parallel output, LOAD, Spg, Sp1. Sp2. Spa and H H L H
Spa are all kept at low and RD is kept at high. H H H H

tn: Bit time prior to clock Note 2: For use as a parallel input-parallel output, % is first set low and kept at high.

tn+1: Bit time after application of 1 clock pulse
tn+8: Bit time after application of 6 clock pulses
s : Cannot be predicted

OPERATION TIMING DIAGRAM

The parallet input data are input into Spo~Sp4.

The data are read when LOAD is high and they simultaneously appear in the
outputs. % is usually kept at high and LOAD at low.

The “N" in Spyn; refers 0 0, 1, 2, 3, 4.

Q° is the level of Q before the indicated steady-state input conditions were
established.

'
RD—L'Ir ;
=
LoAD | | |
— ; i
- '
Sp1 i g i m
-
el
oo i |
o 1 I~
=i —
Q2 --4f—i i 1 % ir_-L
N i B 'l | N I
Q4 '“‘L E 1 il_ RLL[+ H
RES:_ ‘\LL SHIFT PRESET SHIFT
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M74LS96P

5-BIT SHIFT REGISTER

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

Symbol . Parameter Conditions Limits Unit
Vce Supply voltage ‘ —0.5~+7 \
1 Input voltage —0.5~+15 \Y
Vo Output voltage High-level output —0.5~Vge \Z
Topr Operating free-air ambient temperature range —20~+75 <
Tstg Storage temperature ' © —65~ 4 150 c

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C. unlesothenwise noted)

Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.75 5 5.25 \
1 0H 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~+75T, unless otherwise noted )

Limits
Symbot Parameter Test conditions - Unit
Min Typ * Max
Vi1 High-level input voltage ' 2 \%
ViL Low-level input voltage 0.8 A
Vic Input clamp voltage Voc=4.75V, lic=—18mA —1.5 \
VOH High-level output voltage Vec=4.75V, V| =0.8V 27 3.4 v
. V| =2V, loy= —400uA
VoL Lowlevel output voltage ‘ Veo=4.75V loL=4mA 0.25 0.4 \
VI =0.8V, Vi=2V loL=8mA 0.35 0.5 \
LOAD Vece=5.25V . 100 A
. . Other inputs V) =2.7V 20 “
liH High-level input current
LOAD Voe=5.25V 0.5 A
Other inputs V) =10V 0.1 m
. LOAD Vee=5.25V —2.0
[ Low-level input current mA
Other inputs V) =0.4V —0.4
los Short-circuit output current {Note 3) . Vee=5.25V, Vo= 0V —20 -—100 mA
1) Supply current Veo=5.25V  (Note 4) 12 20 mA
* : All typical values are at Ve =5V, Ta=25°C.
Note 3: All measurements should be done quickly and not more than one output should be shorted at a time.
Note 4: lcc is measured with Rp at OV and all the other inputs at 4.5V.
SWI TCHING CHARACTERISTICS (Vec=5V, Ta=25C, unless otherwise noted )
Limits X
Symbol Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock frequency ' ' 25 45 MHz
tPLH Low-to-high-level, high-to-low-level output propagation 12 40 ns
tPHL time, from input T to outputs Qg ~ Q4 CL=15pF (Note5) 12 40 ns

Low-to-high-level output propagation time, from input 1
teLH 1 35 ns
Sp, LOAD tooutputs Qg ~Qq

High-to-low-tevel output propagation time, from input

Rp to outputs Qg ~ Q4

TrHL

: . MITSUBISHI
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5-BIT SHIFT REGISTER

Note 5: Measurement circuit

INPUT Vee OUTPUT

PG DUT

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

5003 )
I (2) C__ includes probe and jig capacitance,

TlMING REQU'REMENTS (Voc=5V, Ta=25C, unless otherwise noted )

Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
tw(m) Clock input T pulse width 20 5 ns
tw(sp) Paralle! data input pulse width 30 5 ns
tw(Ro) Direct reset pulse width 30 5 ns
tsu(ps) | Setuptime DstoT 30 3 ns
th(ps) Hold time Dgto T 5 — ns
TIMING DIAGRAM (Reference fevel = 1.3V)
tsu(ps) th(Ds) tsu(ps) th(ps)
Ds { \ Spo ~Spa
: \ l ; tw(sp)
tw(m /___ tw(Ro)
T Ro
Qo~Qa Qo~Qa
trLH teHL
PLH PHL

Note 6: The shaded areas indicate when the input is permitted to change for
predictable output performance.
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' DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOPS WITH RESET

DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The M74LS107AP is a semiconductor integrated circuit

containing 2 J-K negative edge-triggered flip-flop circuits
with discrete terminals for clock input T, J and K inputs
and direct reset input Rp. v . NPUT 1, E

[1a]  Vee
. == DIRECT
[13] < R0 geser inpUT

[12] « 1T cLock inpUT

. ‘ 0« [2
FEATURES OUTPUTS -0
® Negative edge-triggering 1Q E
® Independent input/output terminals for each flip-flop.
. . INPUT 1K E
® Direct reset input
® Q and Qoutputs 2Q « EJ_I i_ 1—_-] + 2Rp E:E%E%:’TWPUT
. . _ ~ o OUTPUTS ¢ b+ : _
® Wide operating temperature range (T, = -20 ~ +75 C) 20 « [6]—1o r, k| H[3] « 27 crock weur

Z| « 2K INPUT

~APPLICATION GND E E < 2) INPUT
General purpose, for use in industrial and consumer

équipment.

FUNCTIONAL DESCRIPTION ' Outline 14P4

J and K signals are read when T is ‘"H”. When T changes FUNCTION TABLE ot 1

from “H” to “L”, Q and Q transit with the J and K —

signals to the states described in the function table. By ! fo J K Q Q
setting Rp in “L" state, Q and Q become “L’ and “H", X L X X L H
respectively, irrespective of the states of the other input ! H H H Toggle
signals. For use as a J-K flio-flop, keep Rp in the “H" state. i : : :' : : :
M74LS107AP is the same as M74LS73AP except for pin . —
configuration. t H L L Q° ®
H H X X QU Qﬂ

Note 1: | : transition from highto low-level
' X o irrelevant ' i
QO: level of Q before the indicated steady-state input conditions were
established.
65 . 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————4 $———OQ OUTPUT

DIRECT RESET INPUT RpO—

INPUT KO - - J INPUT

;

CLOCK INPUT

. MITSUBISHI
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M74LS107AP

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

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

Symbol Parameter Conditions Limits Unit
Voo Supply voltage —0.5~+7 \
V| Input voltage —0.5~+15 . \Y
Vo Qutput voltage High-level state —0.5~ Veo v
Topr Operating free-air ambient temperature range —20~+75 c
Tstg Storage temperature range — 65~ +150 S C
RECOMMENDED OPERATING CONDITIONS (Ta=-20~ +75C, unless otherwise noted)
Limits
Symbol Parameter - Unit
Min Typ Max
Vee Supply voltage 4.75 5 5.25 \
1 OH High-level output current Vou=2.7v 4] — 400 nA
VoL=0.4V 0 4 mA
foL Low-fevet output current
VoL=0.5V 0 8 mA
E LECTR l CA L CHARACTE R'STICS (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 voitage N 0.8 \%
Vie input clamp voltage Voc=4.75V, ljc=—18 mA —-1.5 \
. Vec=4.75V, V|=0.8V
VoK High-level output voitage 2.7 3.4 v
V=2V , lop= —400 A .
Voc=4.75V loL=4mA 0.25 0.4 \%
VoL Low-level output current =
Vi=0.8V, Vi=2V foL =8mA 0.35 0.5 2

LK Voc=5.25V 20

= CC=>5.

Rp 60 #A

- VI=2.7V 20
hiH High-leve! input current

' LK Veo=5.25V 0.1

— c=5.

Rp © 0.3 mA

— Vi= 10V

T 0.4

. J, K Vee=5.25V —0.4
ITH Low-level input current —

Ro T VI=0.4V —0.8 mA
los Short-circuit output current (Note 2) Vee=5.25V, Vo=0V —20 ~ 100 mA
lce Supply current Voe=5.25V (Note 3) 4 [ mA

* I All typical values are at Ve =BV, Ta = 25°C.
Note 2: All measurements should be done quickly, and not more than one output should tla shorted at a time.
Note 2: |¢c is measured with Q and Q-outputs high in turn. At the time of measurement, T input is grounded.
SW|TCH| NG CHARACT ER lST | CS (Voc=5V, Ta=25°C, unless otherwise noted )
Limits .
Symbol Parameter Test conditions v e Pyvn Unit
fmax Maximum clock frequency 30 45 MHz
tepLH Low-to-high-level, high-to-low-level output propagation 8 20 ns
tpHL ‘time, from input T to output Q, Q CL=15pF (Note4) 20 ns
toLn Low-to-high-level, high-to-low-level output propagation 10 20 ns
[ time, from input Rp to output Q, Q' 7 20 ns

MITSUBISHI
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M74LS107AP

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

Note 4: Measurement circuit

INPUT Vee OUTPUT
PG put (1) The pulse generator (PG) has the following characteristics:
I PRR = 1MHz, tr = 6ns, tf = 6nsy ty = 500ns,
508 L Vp = 3Vp.p, Zo = 5002
(2) Cr includes probe and jig capacitance.

TlMlNG REQU'REMENTS (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(Fo) Direct reset input Rp pulse width 25 4 ns
tr Clock rise time 650 100 ns
tf Clock pulse fall time 900 100 ns
tsu) Setup time high J, K to T 20 9 ns
Tsu(w) Setup timelow J, Kto T . ) 20 10 s
thw) Hold time high J, K to T o —8 ns
th) Hold timetow J, K 1o T ' : 0 —5 ns

TIMING DIAGRAM (Reference level = 1.3V)

tsuw) thw tsu) thn tw(Ro)
TN T N e
T \_—4:(:}\_ ¢ L PHL
— fw(TL) —
° tpHL| - TrL ’ —
Q teLn
teLy ‘ UprL

Note 5: The shaded areas indicate when the input is permitted to change for predictable output performance.

APPLICATION EXAMPLE
2bit shift register k

DATA INPUT n
CLOCK INPUT l I l I ,l I ;l :
DATA INPUT J 1 J 1 Q1 ) ,
- Qo 1 ’ I |
%M74LS04P —qr T -

K Q1 1 I l
Rp 0 K Rp 0 e ;

Qo

[
CLOCK INPUT 1%M74LS107AP
DIRECT RESET Note 6: Output switching characteristics may not satisfy the ratings if the
INPUT : . ) . . 4
14M74LS107 AP clock signal is applied without observing the set-up time.

, ® MITSUBISHI
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M74LS109AP

DUAL J-K POSITIVE EDGE-TRIGGERED FLIP FLOP WITH SET AND RESET
DESCRIPTION

The M74LS109AP is a semiconductor integrated circuit
containing 2 J-K positive edge-triggered flip-flop circuits
with discrete terminals for clock input T, inputs J and K,
and direct set and reset inputs Sp and Rp.

FEATURES

® Positive edge-triggering

® Each flip-flop can be used independently

® Direct set and reset inputs

® Jand K inputs

® Qand Q outputs

® Wide operating temperature range (T4 = —20~+75°C)
APPLICATION

General purpose, for use in industrial and consumer
equipment,

FUNCTIONAL DESCRIPTION

When T changes from low to high, the J and K signals
immediately before the change emerge in outputs Q and Q
in accordance with the function table. By using Sp and Rp,
this IC can be made into a direct R-S flip-flop. When both
Sp and Rp are low, Q = Q = high. However, when both of
them change to high at the same time, the status of Q and
Q cannot be anticipated. For use as a J-K flip-flop, Sp and
Rp must be kept in high, By connecting J and K, this IC
can be used as a D-type flip-flop.

FUNCTION TABLE ot 1)

Sp Rp T J K Q Q
L H X X X H L
H L X X X L H
L L X X X H* H*
H H L X X Q° Qo
H H 1 L L L H
H H 1 H L Toggle

H H 1 L H Qo Qo
H H 1 H H H L

PIN CONFIGURATION (TOP VIEW)

DIRECT U
RESET 1Rp — E’— E] Voo
(NPUT 5 DIRECT
RESET
13— [y °° s — 2Ro
lNPUTS[ : ] T r:] INPUT
1K — 39K oH+ d1a] «— 24
B F;;D [:] INPUTS
CLOCK INPUT 1T — E_, I mrh3] — ok
SECT 7 1% E 7] — 27 cLock npUT
—
DIRECT
10 «— [&}'||H{s So 1

—%E — 250 SET INPUT

T
OUTPUTS{m._E L{K g, 0 E_.zo

GnD [B] [9] — 20

] OUTPUTS

Outline 16P4

LOGIC DIAGRAM (EACH FLIP-FLOP)

DIRECT SET
INPUT 550

INPUT K

0Q

ouT
PUT

CLOCK
INPUT T

INPUT J O,—;Dm

DIRECT
RESET — o
inPUT RD

Note 1 1 : Transition from low to high-level (positive edge trigger)
QO : Level of Q before the indicated steady-state input conditions were

established.

(ﬁi Level of Q before the indicated steady-state input conditions were established.

Toggle : complement of previous state with 1 transition of output

X

* ! Q=10 = high when Sp = Rp = low and so when both Sp and Rp are
set high, the status of Q and Q cannot be anticipated.

T lrrelevant

ABSO LUTE MAXIMUM RATI NGS (Ta=—20~ +75°C, unless otherwise noted )

Symbol Parameter Conditions Limits Unit

Vee Supply voltage —-0.5~+7 \

V) Input voltage —0.5~+5.5 \2

Vo Output voltage High-level state —0.5~ Vge \2

Topr Operating free-air ambient temperature range ‘—20~+75 T

Tstg Storage temperature range —65~ + 150 T
MITSUBISHI :
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M74LS109AP

DUAL J-K POSITIVE EDGE-TRIGGERED FLIP FLOP WITH SET AND RESET

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

Limits
Symbol Parameter Unit
Min Typ Max
Vce 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 2 v
ViL Low-level input voltage 0.8 \4
Vic Input clamp voltage Voc=4.75V, ligc = —18mA —1.5 \
Vec=4.75V, Vi=0.
VOoH High-level output voltage cc=4.75V, Vi=0.8V 2.7 3.4 A"
V=2V, loy=—400uA
VoL Low-level cutput voltage Vec=4.75V loL= 4 mA 0.25 0.4 v
V|=0.8V, V=2V loL= 8 mA 0.35 0.5 \
LK T Vog=5.25V, V| =2.7V 20 A
P 'CC=9. . VI =2,
. . Sp, Ro 40 “
m High-level input current =
LK T Voc=5.25V, Vi =10V o A
— cc=5. M= . m
So, Ro 0.2
I Low-level input current LK T Vo =5.25V, W =0.4V —0.4 A
L ow-level input curren ——— cc=5. . Vi =0. m
. So, Rp —0.8
los Short-circuit output current (Note 2) Ve =5.25V, Vo=0V —~20 — 100 mA
lcc Supply current Vec =5.25V, (Note 3) 4 8 mA
% : All typical valuesare at Vog= 5 V, Ta=25C
Note 2: All measurements should be done quickly and not more than one output should be shorted at a time.
Note 3: The supply current should be measured with Q and Q alternately set high and with T set low during actual measurement.
SWITCHING CHARACTERISTICS (Voc= 5V, Ta=25T, unless otherwise noted )
Limits
Symbo! Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock frequency 25 45 MHz
teLH Low-to-high-level, high-to-low-level output propagation CL=15pF {Note 4) 10 25 ns
tPHL time, from T to Q, Q 12 40 ns
tPLH Low-to-high-level, high-to-low-level output propagation 1" 25 ns
tPHL time, from Sp, Rp t0 Q, Q 10 40 ns

Note 3: Measurement circuit

INPUT Vee QUTPUT

PG ouT

50Q ’l

+—

PRR = 1MHz, t, = 6ns, t; = 6ns, t,, = 500ns,
Vp =3Vpp, 2o =509Q.

(2) Cy includes probe and jig capacitance.

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

2—116
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M74LS109AP

DUAL J-K POSITIVE EDGE-TRIGGERED FLIP FLOP WITH SET AND RESET

TIMING REQUIREMENTS (Vcc=5V, Ta=25T, unless otherwise noted )

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tw(Th) Clock input T high pulse width 25 1" ns
tw(So.Ro) Direct set, reset pulse width 25 2 s
tsu(H) Setup time high to T 20 19 ns
tsuw) Setup time low to T 20 7 ns
thw) Hold time highto T 5 -2 ns
th) Hoid time low to T 5 —16 ns
TIMING DIAGRAM (Reference level = 1,3V)
Tsu(L) th(w) tsu (H) th (H) twis)
7\ }////// \X& 7 =
tw(Ro)
T / Ro \
___J tw (TH)
Q Q
tPHL B ——
TPLH toLn terL
0 —
Q
d tPHL
tPHL tPLH

Note 4: The shaded areas indicate when the input is permitted to change for pre-

dictable output performance.

APPLICATION EXAMPLE

Typical circuit for converting asynchronous signal into synchronous signal and rise/fall differential circuit

A
/s

.DO—— Jo

—

Y1

Switching period

o [

Sycnronous signal B
(after clock from A)

m

Switching period

Rise differential signal
Yy

Fall differential signal
Y2

Note 5: The waveforms indicated by the dotted lines apply when reading with the next clock without observing the set-up time to T.

MITSUBISHI
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DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOPS WITH SET AND RESET

MITSUBISHI LSTTLs

M74LS112AP

DESCRIPTION

The M74L.S112AP is a semiconductor integrated circuit
containing 2 J-K negative edge-triggered flip-flop circuits
with discrete terminals for clock input T, J and K inputs
and direct set and reset inputs Sp and Rp.

FEATURES

Negative edge-triggering

@ Independent input/output terminals for each flip-flop.
® Direct set and reset inputs

e Qand Q outputs

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

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

FUNCTIONAL DESCRIPTION

J and K signals of are read, while T is high. When T
changes from high to low, the signals of J and K
immediately before the change appear in outputs Q and Q
in accordance with the function table. By using§E and ﬁ,
this IC can be made into an direct R-S flip-flop. When
both Sp and Rp are low, Q = Q = high. However, when
both of them changed to high at the same time, the status
of Q and Q cannot be anticipated. For use as a J-K flip-flop,
keep Sp and Rp high. M74LS112AP is the same as
M74LS76AP except for pin configuration.

PIN CONFIGURATION (TOP VIEW)

cLock INPUT 1T — E 1§ Voo
1K —[2 K Ro 0 [15] + 1R0| piRECT
T o
1 =3 1o 1H (14) + 2Ro
DIRECT &= — 2T K INPUT'
seT npgT S0 LA ] 27 cuoc

—— E +— 2K
INPUTS

1 So 1 [17] < 2J

= DIRECT
E =250 gt INPUT

ouTpuTs § 19 [E

|
T

2Q + K Rp 0

GND 8

9] —2¢ outeut

Outline 16P4

FUNCTION TABLE ot 1)

Note 1: |

T Sp Rp J K Q Q
X L H X X H L

X H L X X L H

X L L X X H % H 3
l H H H H Toggle

I H H L H L H

! H H H L H L

1 H' H L L Q0 30

H H H X X 0° b_u

transition from high to low-level

X irrelevant
* ! Q=10 = highwhen Sp = Rp = low and so whenboth Sp and Rp are
set high, the status of Q and O cannot be anticipated.
QO: level of Q before the indicated steady-state input conditions were established.
‘Q0: 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)

P

OuTPUT Q O—— ¢+

DIRECT

$——OQ OUTPUT

= DIRECT

RESET INPUT RDO—

OS50 eT INPUT

>
>

INPUT K

JINPUT

CLOCK INPUT

MITSUBISHI
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M74LS112AP

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOPS WITH SET AND RESET

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 \%
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
Veo Supply voltage 4.75 5 5.25 \Y
loH High-level output current Von=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
ViH High-level input voltage 2 \Y
ViL Low-level input voltage 0.8 \Y
Vie Input clamp voltage Vec=4.75V. ligc=—18mA —-1.5 \"
. Vee=4.75V . V|=0.8V
VoH High-level output voltage 2.7 3.4 A\
Vi=2V. loH= —400uA
Vecoc=4.75V lo =4mA 0.25 0.4 Vv
VoL Low-level output voltage ce oL -
V|=0.8V.V|=2V loL =8mA 0.35 0.5 \%
J.K 20
Spo. Rp Vee=5.25V, Vi=2.7V 60 uA
| High-level input T 80
igh-level input current
IH g p 1K 0.1
Sp, Rp Vee=5.25V., V=10V 0.3 mA
T 0.4
J.K —0.4
e Low-level input current So.Rp T Voc=5.25V. V(=0.4V —-0.8 mA
los Short-circuit output current {Note 3) Vcc=5.25V, Vp=0V —20 —100 mA
oo Supply current Voc=5.25V (Note 4) 4 6 mA
% All typical values are at Ve =5V, Ta = 25°C.
Note 2: Sp and Rp should not both be set to 0.4V simultaneously.
Note 3: All measurements should be doniquickly, and not more than one output should be slfrted at a time.
Note 4: Icc is measured with the Q and Q ‘outputs high in turn, At the time of measurement, T input is grounded.
SWITCHING CHARACTERISTICS (Voc=5V. Ta=25C, 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 6 20 ns
tPHL time from input T to output Q, Q - CL=15pF (Note 5) 7 20 ns
tPLH Low-to-high-level, high-to-low-level output propagation 7 20 ns
teHL time, from input §p, Rp to output Q, § 7 20 ns
ELECTRIC 2—119
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- | M74LS112AP

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOPS WITH SET AND RESET

Note 4: Measurement circuit

INPUT Vee OUTPUT
PG ouT
. J_ (1) The pulse generator (PG) has the following characteristics:
500 CL PRR = 1MHz, t, = 6ns, tf = 6ns, ty, = 500ns,
Vp=3Vp.p, Zg =502
. (2) C includes probe and jig capacitance.

TIMING REQUIREMENTS (Voo=5V. Ta=25C, unless otherwise noted)

Symbol . Parameter Test conditions Limits Unit
Min Typ Max

tw(TH) Clock input T high pulse width 20 12 ns
1w(55.Rp)| Direct set and reset inputs Sp, Rp pulse width 25 4 ns
tr Clock rise time ' . 650 100 ns
tf Clock pulse fall time 900 100 ns
tsu(H) Setup time high J K to T ' 20 12 ns
tsu() Setup time low J K toT 20 12 ns
th(H) Hold time high J K to T 0 | —10 ns
th(L) Hold timelow J, K to T 0 -8 ns

TIMING DIAGRAM (Reference level = 1.3V)

tsucu), th(w) tsuh) thiny tw(&p)
LK \\\\{ A TR )
.\ tw(Rp)
T X ‘ o ¥
- tw(TH) )
0 v Q
tPHL tPL It Pl teH
) Q
tPLH tPHL | tPHL tPLH

Note 5: The shaded areas indicate when the input is permitted to change for
predictable output performance.
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DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH SET

MITSUBISHI LSTTLs

M74LS113AP

DESCRIPTION

The M74LS113AP 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 set input Sp.

FEATURES

® Negative edge-triggering

Each flip-flop can be used independently

Direct set input

Q and Q outputs

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

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

FUNCTIONAL DESCRIPTION

While T is high, signals J and K are put in the read-in state,
‘and when T changes from high to low, the J and K signals
immediately before the change emerge in outputs Q and Q
in accordance with the function table. By setting Sp 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,
Sp must be kept high.

The only difference in functions from M74LS112AP is that
this IC has no RD input.

Note 1

PIN CONFIGURATION (TOP VIEW)

CLOCK

1T — E—‘ ; 4 Voo

INPUT
E — 2T

K— [z [
INPUTS 2 L
S [i7] « 2K
INPUTS

0
w—=BFiso ]
DIRECT  __
set 155~ [2] 1] « 24
INPUT DIRECT
10— [E} [ o7 10] « 255 SET
INPUT
OUTPUTS u
o e e ) OUTPUTS

(6] ~ 20

CLOCK
INPUT

GND 7

" Qutline 14P4

FUNCTION TABLE note 1)

T Sp J K Q Q
X L X X H L
! H H H Toggle

l H L H L H
! H H L H L
! H L L Qo Qo
H H X X Q° Q0

| @ Transition from high to low-level {negative edge trigger)

X 1 irrelevant .

QO: level of Q before the indicated steady-state input conditions were established.
Q0 level of O 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———o

———OQ OUTPUT

DIRECT

-OSp SET
INPUT

INPUT K

J INPUT

1

T

CLOCK INPUT

MITSUBISHI
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M74LS113AP

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

ABSOLUTE MAXIMUM RATINGS (Ta= —?0~ +75°C, unless otherwise noted )

Symbol Parameter Conditions Limits ‘ Unit
Voo 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

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 v
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
E LECTR ICAL CHARACTER'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 \V;
Vic Input clamp voltage Vee=4.75V, l)c=—18mA —1.5 \

=4.7 =0.

VoH High-level output voltage Voo=4.75V. Vi=0.8V 2.7 3.4 \"

Vi=2V, lon=— 400 A
VoL Low-level output voltage ) Veo=4.75V loL=4mA 0.25 0.4 \Y;
V|=0.8V. V=2V loL =8mA 0.35 0.5 \Y
J.K 20
Sp Vee=5.25V, V|=2.7V 60 uA
I High-level input current T %
J. K (U]
Sp Vee=5.25V. V=10V 0.3 mA
T ‘ 0.4
) Low-level input . J, K —0.4
1% ow-level input curren — V =5'25V‘ V:O'av mA
So T cc ! -0.8
los Short-circuit output current {(Note 2) Vee=5.25V, Vo=0V —20 —100 mA
lce Supply current Voec=5.25V {Note 3) 4 6 mA

* © All typical values are at Voc =5V, Ta=25°C

Note 2:  All measurements should be done quickly and not more than one output should be shorted at d 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 CHARACTERISTICS (Voe=5V, Ta=25°C, unless otherwise noted )

. Limits i
Symbol Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock frequency 30 45 MHz
tPLH Low-to-high-level, high-to-low-level output propagation CL=15pF 8 20 ns
) = L=
= time, from T to Q, 0 (Note 4) 7 20 ns
tPLH Low-to-high-level, high-to-low-level output propagation 8 20 ns
teHL time, from Sp to Q, 0 7 20 ns
MITSUBISHI
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M74LS113AP

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

Note 4: Measurement circuit

INPUT Vee QUTPUT

PG DUT

The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t, = 6ns, t; = 6ns, t,, = 500ns,

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

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

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tw(TH) Clock input T high pulse width . 20 13 ns
tw(sp Direct set pulse width 25 10 ns
te Clock rise time 650 100 ns
tf Clock fall time . 900 100 ns
tsu (H) Setup time highJ , K to T ' 20 9 ns
tsuw) Setup time low J , Kt T 20 12 ns
th(H) Hold time high J K to T 0 —0 ns
th(L) Hold time low J K to T 0 -5 ns

TIMING DIAGRAM (Reference level = 1.3V)

tsu(L), thu) tsu(H)  , th(H)

s \\Y A TR Z

T \_if_j(___ °
tw(To) | tw(T) toL
Q Q
. ji
tPHL PLH tonL

tw(Sp)

|
L

—_— T

Ol

tPHL

teLH

Note 6: The shaded areas indicate when the input is permitted to change for
predictable output performance.
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M74LS114AP

DUAI. J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH SET,

- COMMON RESET, AND COMMON CLOCK

DESCRIPTION

The M74LS114AP is a semiconductor integrated circuit
containing 2 J-K flip-flop circuits with common terminals
for clock input T and direct reset input Rp and discrete
terminals for inputs J and K and direct set inputs Sp.

FEATURES

® Negative edge-triggering

® Common clock input and direct reset input

® Discrete direct set input

® Qand O outputs

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

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

FUNCTIONAL DESCRIPTION

While T is high, signals J and K are put in the read-in state,
"and when T changes from high to low, the J and K signals
immediately before the change emerge in outputs Q and Q
in accordance with the function table. By using Sp and Rp
this 1C can be made into a direct R-S clip-flop. When both
Sp and Rp are low, @ =Q = high. However, when both of
them change to higﬁ at the same time, the status of Q and
Q cannot be anticipated. For use as a J-K flip-flop, Sp and
Rp must be kept in high.

PIN CONFIGURATION (TOP VIEW)

DIRECT . S

RESET R — |1 14 Voo
I 4l

1K= [Z}-{x oo B3]+~ T CLOCK INPUT
INPUTS

T

Bl K s T [i7] +2K
L INPUTS
DIRECT SET 155— [4 } 4 11] «—2J
NPT [:J 4 e DIRECT
19+ [EH|I|4r o 1} -iq] <235 ReseT
OUTPUTS qr o et
1'(54— E KRp 0| E —» 2Q

r OUTPUTS
ano  [7] 8] — 20

Outline 14P4
FUNCTION TABLE ot 1)
T So Rp J K Q [
X L H X X H L
X H L X X L H
X L L X X Hx*x Ha*
0 H H H H Toggle
1 H H L H L H
[ H H H L H L
! H H L L Q0 Qv
Note 1 | : Transition from high io \ow~|‘evel (negative edge trigger)
X ¢ trrelevant

% . Q=1Q=high when % =TRp = low and 50 when both Sg and Rg are
set high, the status of Q and Q ¢annot be anticipated.

QU . Status of output before 4 change.

@: 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)

P

QUTPUT Q O—

———OQ OUTPUT

DIRECT __ DIRECT
RESET Rp O O Sp SET
INPUT INPUT

THE OTHER FLIP-FLOPS
INPUT K )3 °< JINPUT

— =
¢}
T

CLOCK INPUT
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M74LS114AP

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH SET,
COMMON RESET, AND COMMON CLOCK

ABSOLUTE MAXIMUM RAT'NGS (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 \%
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
Symbo Parameter Unit
Min Typ Max
Voo Supply voltage 4.75 5 5.25 \Y
lon High-level output current Von=2.7V 0 —400 uA
VoL=0.4V 0 4 mA
loL Low-level output current
Vo_=0.5V 0 8 mA
ELECTRICAL CHARACTERISTICS (Ta=—20~+75°C, uniess otherwise noted )
Limits
Symbol Parameter Test conditions Unit’
Min Typ * Max
ViH High-level input voltage 2 v
ViL Low-level input voltage 0.8 \%
Vic Input clamp voltage Voc=4.75V, lic=—18mA —-1.5 A"
V cc=4.75V, V|=0.8V
V, High-level output vo!tage 2.7 3.4 \Y
oH Vi=2V. lon=— 400 A
Voo=4.75V loL=4mA .
VoL Low-level output voltage ce oL=am 0.2 0.4 v
V|=0.8V, V=2V loL=8mA 0.35 0.5 \Y
J.K 20
So 60
— Vee=5.25V, V|=2.7V A
Rp 120
Ly High-level input current T 199
: J.K 0.1
So ‘ 0.3
p— Vee=5.25V, V|=10V mA
Rop 6.6
T 0.8
J.K —0.4
: Sp : -0.8
he Low-level input current — Vee=5.25V, V;=0.4V (Note 2} . mA
Ro T —1.6
los Short-circuit output current (Note 3) Voc=5.25V . Vo=0V —20 — 100 mA
lce Supply current Veoe=5.25V (Note 4) 4 6 mA
* . All typical values are at Vgg=5V, Ta=25C
Note 2: Sp and Rp should not both be set to 0.4V simultaneously.
Note 3: All measurements should be done quickly and not more than one output should be shorted at a time,
Note 4:  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 (Voe=5V, Ta=25°C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock frequency 30 45 MHz
tpLH Low-to-high-level, high-to-low-level output propagation 7 20 ns
tpPHL time, from T to Q. 6 CL=15pF (Noted) 7 20 ns
tpLH Low-to-high-level, high-to-low-level output propagation 8 20 ns
tPHL time, from Sp, Rp to Q, Q 7 20 ns
@ MITSUBISHI
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M74LS114AP

DUAL J K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH SET,
COMMON RESET, AND COMMON CLOCK

Note 4: Measurement circuit

INPUT

Vee OUTPUT

PG

50Q

oir ioL
]

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

{1} The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t, = 6ns, t; = 6ns, 1y = 500ns,
Vp =3Vp.p, Zo = 5092.
(2) Cy includes probe and jig capacitance.

T - Limits Uni
Symbol Parameter est conditions i Tyre Niax nit
tw(TH) Clock input T high pulse width 20 12 ns
tw(Sp.Rp)| Directset, reset pulse width 25 4 ns
tr Clock rise time 650 100 ns
Tt Clock fall time 900 100 ns
tsuH) Setup time high J, K 1o T 20 1 ns
tsu(L) Setup time low J, K to T 20 13 ns
th(H) Hold time high J, K to T 0 -1 ns
thiL) Hold time low J, K to T 0 — 6 ns
TIMING DIAGRAM (Reference level = 1.3V)
tsu(L) th(u) tsu(H) th(H) tw(Sp)
L XX\\’E I/////////;‘ T )
\ tw(Rp)
T \ - \
tw(TL) tw (T
Q Q \k
L TPLH tPLH tPHL
Q 0 -
Q Q 7
tpLH tPHL tPHL tPLH.
Note 5:  The shaded areas indicate when the input is permitted to change for pre-
dictable output performance. !
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RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET

MITSUBISHI LSTTLs

M74LS122P

DESCRIPTION .

The M74LS122P is a semiconductor integrated circuit
containing a retriggerable monostable multivibrator circuits
with a direct reset input. '

FEATURES

® Long pulse widths can be generated using the retrigger-
able function.

® Qutput pulses can be stopped at any time with direct
reset inputs.

e A Bcomplementary inputs provided.

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

® Qand Q outputs provided

® Wide operating temperature range (T =-20 ~ +75°C)
® |nternal timing resistance provided (R, = 10k£2)
APPLICATION

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

FUNCTIONAL DESCRIPTION

As shown in Fig. 1, the timing pins Rg/Cg and Cg are
connected to the external resistance Rt and static capac-
itance Cy, and when a triggering pulse is applied to inputs
A, A, and B; or B,, a positive pulse appears at output Q,
with a negative pulse appearing at' Q. When the internal
timing resistance is used (Fig. 2 (a)), the static capacitance
C+ is connected to the Cg and Rg/Cg pins. Thus, connect-
ing the R, and V¢ bins causes the device to function as a
monostable multivibrator and eliminates the need for an
external resistance. The width of the pulse (t,,) appearing
at output can be controlled by the values for Rt and Cy.
(When the internal timing resistance is used, the setting is
made with Cy). The trigger is affected by A; or A, switch-

PIN CONFIGURATION (TOP VIEW)

A —

Vee

Re/Ce TIMING PIN

TRIGGER

INPUTS

By — |3 NC

Ce TIMING PIN

ERERERERE!

DIRECT -
RESE £ NG
inpuT 10 T LR ol 2
OUTPUT  Q - [E—l 01 3 Ri TIMING PIN
GND E ‘— 8] — Q
Ri= 10k Q

NC: NO CONNECTION
* Outline 14P4

ing from high to low-level, or by B; or B, switching from
low to high.

The retriggering function is used when a wide output
pulse width is desired. It is obtained by triggering A, or
A,, or B; or B, prior to the pulse being fully output, thus
extending its length (See Fig. 2 (b)).

Dropping the direct reset input Rp to low-level im-
mediately causes Q to go low-level and' Q to be set high,
regardless of the present output status. This allows the Ft—D
signal to be used to shorten the output pulse width to the
desired length (See Fig. 2 (c)). A precaution worth noting
is that when A; or A, is low-level and B; = B, = high, and
R_D is switched from low to high-level, the trigger will be
activated changing the status of Q and Q.

BLOCK DIAGRAM (Monostable multivibrator)

TIMING PINS
Re/Ce  Ce R Vee
L _ -
A7 | Ry
Az
iNPUTS 4 2 8)Q
B1(3 i OUTPUTS
B2(a 6 qQ
DIRECT __
RESET Rp (5
INPUT ° @ '
_ . ij
GND
Ve
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‘RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET

TIMING PIN EQUIVALENT CIRCUIT

Re /Cg, Ce ’ V%c
‘~7é 14.4k33.3k
»l
i I
Je
- Re/Ce
s < -
< 1.25k
1 .Sk? 7407 Oe
717 Unit : Q
FUNCTION TABLE ot 1)

Rp Ay A2 B1 B2 Q 5}

L X X X X L H

X H H X X L H

X X X L X L H

X X X X L L H
H L X B H JTLU |
a L X H to o[ r
H X L 1 ol oo | r
AT N S S L N o Sy W
H H ! H Ho
H 1 i H H I |
H ! H H H inl 1r
rope Px e e P AT
! X v [ e ol ar
Note 1. T : Transition from low to high (positive edge trigger) )

l ZV Transition from high to low {negative edge trigger)

JL: Positive-going one-shot trigger

I . Negative-going one-shot trigger

X I lrrelevant
OPERATIONAL DESCRIPTION
1. Using the timing pins
Figure 1 shows the timing pins Rg/Cg and Cg con-

~ nected to the external resistance R and static capacitance
Cy respectively. An alternate method to connecting Ry is
to connect the R| and V¢ Pins together. When a electro-
lytic capacitor is used as Cy, connect Rg/Cg to the positive
(+) side and Cg to the negative (-) side. In this case, the
device functions as a TTL IC, and eliminates the require-
ment for a switching diode. Where noise causes operational
problems, connect the Cg pin to GND (located near the 7

)

2. Output Pulse Width t,, -

Output pulse width t,, is set by the values of Ry and Cy
as shown below. When R, is used, Ry should équal 10kS2.
2-1, When Cy > 1000pF, t,, = K+Ry+ Ct-(1£0.1)(ns).

For the value for K, also refer to Typical Charac-
teristics, K — Cy characteristics. {The value for Ry
does nat affect K.) ) ‘

Units for Ry and Cr are k{2 and pF respectively.

.2-2. When C; £ 1000pF, refer to the output pulse width

vs. Cy, Ry shown in the Typical Characteristics sec-
tion in back of this specification sheet.
3. Controlling Output Pulse Width ]

The width of the output pulse can be controlled using
three methods, based on the presence or absence of the
trigger signal and Ry, signal.

3-1. Used as conventional device
Figure 2(a) shows the device used in the normal
monostable multivibrator mode. Here, output pulse
width t,, is set using the equations and diagram
shown in the above section.

3-2. Extending the width of the output pulse by retrig-
gering
Figure 2(b) shows that the output pulse can be ex-
tended to any width desired by triggering again
before the pulse is fully output.

3-3. Shortening the width of the output pulse by signal
Rp
Figure 2(c) shows that the Rp signal can be used to
terminate the output pulse initiated by the trigger.
The output pulse can be shortened to any width

desired.
°
Q tw
(a} Used as conventional device
RETRIGGER
B PULSE
tw+tpLH
NEREAEEBUE To
Q tw RETRIGGERING
T L

{b) Total output pulse width using retriggering method

.

pin) as shown by the dashed line in the diagram. Rb
Vce
. RT ——=
cr=+ - AMOUNT OF
s DECREASE DUE
———— TO Rp PULSE -
GND'LINE TOCe P I
. . O Ce PIN TO_ Re/Ce PIN . {c) Shortening the output pulse width using the ﬁ) signal
Fig. 1 Connecting External Resistance Ry and Static i o p .
Capacitance Cy to Timing Pins Rg /Cg and Cg Fig. 2 Output Pulse Width Control
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M74LS122P

RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET

4. Precautions

41,

4-2.

4-3.

44,

The retriggering pulse should follow the trigger by
0.22C1 (ns), where the unit for C; is picofarads.
During this interval, the retriggering pulse will be in-
effective.

The wiring used to connect the external C+ and Ry
should be shielded from noise, and be as short as
possible (less than 3cm) to minimize line capacitance
and noise-induced errors.

Use a capacitor with good high-frequency charac-
teristics and a value of 0.01 to 0.1uF to connect
Vec and GND.

Note that an output pulse will be produced when the
power to the device is turned on.

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

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 A\
\21 Input voltage —0.5~+15 \%
Vo Output voltage High-level state —0.5~V¢e \%
Topr Operating free-air ambient temperature range —20~+75 °C
Tstg Storage temperature range —65~+150 °’C

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75T, unless otherwise noted )
' Limits
Symbol Parameter - Unit
Min Typ Max
Vce Supply voltage 4.75 5 - 5.25 \Y
loH High-level output current VOH=2.7V 0 —400 A
. VoL=0.4V
loL Low-level output current o- 0 4 mA
VOL=0.5V 0 8 mA
Rt External timing resistance 5 260 kQ
CT External timing capacitance No limits
Cr Re/Cg pin line capacitance ‘ l 50 I pF
ELECTRICAL CHARACTERISTICS (Ta=—20~+75C, 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 Vee=4.75V,lic=—18mA —1.5 \"
’ Vce=4.75V, Vi=0.8V
VOH High-level output voltage 2.7 3.5 \
putvelies Vi=2V, loH= —4004A
VoL Low-leve!I output voltage Voc=4.75V ‘ oL =4mA 0.2 0.4 v
9 Vi=0.8V, Vi=2V_ | loL=8mA 0.35 | 0.5 v
! VGC=5.25V, V|=2.7V 20 A
fiH High-level input current
Vee=5.25V, Vi=10V 0.1 mA
L Low-level input current Vee=5.25V, Vi=0.4V —0.4 mA
los Short-circuit output current Vece=5.25V, Vo=0V —20 —100 mA
lcc Supply current Vcec=5.25V (Note 2) 6 1" mA

% . All typical values are at Vee = 5V, T, = 25°C.

Note 2. l¢c is measured with Re /Cg, Ce open. 4.5V is applied to Rp, A,, A,, By and B,, with the measurement taken after A; and A, are momentarily

dropped to OV, then raised to 4.5V.

' MITSUBISHI
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'RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET

SWITCHING CHARACTERISTICS (Voo=5V, Ta=25T, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
Min Typ Max
teLH Low-to-high-level output propagation time, from input A, , A, to output Q 19 33 ns
teLH Low-to-high-level output propagation time, from input B, , B, to output Q 20 44 ns
teHL High-to-low-level output propagation time, from input A&;, A; tooutput @ | - CT=0pF : 21 45 ns
tPHL High-to-low level output propagation time, from input B, , B, to output Q RT=5k Q . 23 56 © o ns
tPHL High-to-low-level output propagation time, from input Rp to output Q CL=15pF (Note 3) 18 27 ns
teLH Low-to-high-level output propagation time, from input Rp to output Q 23 45 ns
twq(min) | Minimum output pulse width, from inputs A;, Az, B, and B, to output Q : . 70 200 ns
th Output pulse width, from input A, B to output Q gI: ::ggp(’:‘;::gr 10k 2 4 4.55 5 us

Note 3. Measurement Circuit

INPUT Vee OUTPUT
PG DUT
{1) The pulse generator {PG) has the following characteristics:
PRR = 1MHz (t,,q measurement: 100kHz), t, = 6ns,
50Q Cu "t = 6ns, t,, = 500ns, Vp = 3Vp.p, Zo = 508
l {2) C includes probe and jig capacitance.

TIMING REQU'REMENTS (Vec=5V, Ta=25%C, unlessotherwise noted )

Symbol Parameter ’ Test conditions Limits Unit
. Min Typ Max
tw(Z,, A;) | Trigger A pulse width : 40 15 ns
tw(B,.B,) | Trigger B pulse width 40 10 ns
tw(rg) Direct reset R pulse width 40 15 ns
TIMING DIAGRAM (Reference level = 1.3V)
_ _ ) tw(e)  tw(s
tw(d) -~ tw(a) I G
ARz \ B Be SL zl )&
0 Q
- [ two, two(min) pLH two. twotmn)
—_— T 1 i : N ans
) / Q
tPHL PHL| ‘

tw(Rp)

Ro \

Q
trHL .
tPLH
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RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET

TYPICAL CHARACTERISTICS

OUTPUT PULSE WIDTH vs Cy, R . K vs Ct
(CT=1000pF) T (C>1000pF)
[
100000 - g 1.0
R w “l
Rt =260k & 9 0.9
. IRT=160k QI 34 2 .8l Vec=5V
2 10000 i 5 Ta=25C || 1l
= f ﬁ & 0.7 7 tw=KCTRT(ly :OUTPUT PULSE j
5 = 3 0.6 wiDTH) | |1}
=2 z
w 1000 ot f 4 05
p i @
2 AT g0 8 0P fi-
= A R =40k Q e 0.3
5 o B AT AN )
2 100 B2 Ry =20k Q —
5 — RT=10kQ g 0.2
¢ 2 S o
— Vec =5V w A
115 e il g0
1oL il LI g o ,
10 100 1000 10000 < 103 104 108 106 10
X
EXTERNAL TIMING CAPACITANCE Cr (pF) EXTERNAL TIMING CAPACITANCE Ct(pF) ]
CHANGE RATIO OF OUTPUT PULSE CHANGE RATIO OF OUTPUT PULSE
vs POWER SUPPLY VOLTAGE vs AMBIENT TEMPERATURE
- 3 5
SEEN S \
[} 4 Ta=25CT— ° 4 Voo =5V —]
[ ) Rr=10kQ = RT=10kQ
g 3 Ct = 1000pF < 3 G1=1000pF
. o
w
IT] 2 W 2
2 N\ o
< < —
T 1 AN g 1
b 0 s 0 ~~
T T
£
s 1 5 _, \\“ —
- z T~
g \; wo ™~
N1 - 2 ~ [}
> I~ 3
5 =
2 — 4 2 — 4
5 =
CD) 5 2 —5 | ‘ ’
- o
4 4.5 5 5.5 3 6.5 —25 0 25 50 75 100
POWER SUPPLY VOLTAGE Vgc(V) AMBIENT TEMPERATURE Ta(<T)
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DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET
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M74LS123P

DESCRIPTION

The M74LS123P is a semiconductor integrated circuit
containing two retriggerable monostable multivibrator cir-
cuits with direct reset inputs.

FEATURES

e Long pulse widths can be generated using the retrig-
gerable function

e Output pulses can be stopped at any time with direct

reset inputs

A, B complementary inputs provided

High breakdown input voltage {V, = 15V)

Q and Q outputs provided

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

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

FUNCTIONAL DESCRIPTION
Positive pulses appear in output Q and negaﬁve pulses in
output Q by connecting external resistor Ry and capacitor
C to timing pins Rg/Ce and Cg, as shown in Fig. 1 on the
next page, and by applying a trigger from input A or B.
(Fig. 2(a)) The width tw of the pulses appearing in the
outputs is set by Rt and C+. When A changes from high to
low or when B changes from low to high, the trigger is
applied. )

The retriggerable function is used to obtain long output
putse widths and when the trigger is applied from AorB
immediately before the output pulse is completed, the

PIN CONFIGURATION (TOP VIEW)

) S
A — |1 16 Vi .
mege| =0 S
INPU . ,
. 1B - [2
‘ - B TRe/Ce | [ving
WL, T e
1" 3 R 14
INPUT b~ [3] e 1] 1ce
1w~ 8] =0
OUTPUTS OUTPUTS
20+ (] ) -5
_ DIRECT
R
TIMING 2ce  [g] 1) 2Fo TIEESI
PINS
2re/ce [1]

10
i0] —ze } TRIGGER
~ [ nPUT!
3] « 2% s

anD 8]

Outline 16P4

output pulse width can be extended. (Fig. 2(b))

Q can be reset immediately low -and [o) high by setting
direct reset input Rp low irrespective of the status of the
outputs, The output pulse width can therefore be made as
short as preferred by the R_D signal. (Fig. 2(c)) When %
changes from low to high with A at low and B at high, the
trigger is applied and the status of Q and 6 changes.

BLOCK DIAGRAM (EACH MONOSTABLE MULTIVIBRATOR)

A
TF’-'GGEB i

INPUTS ;
|

TIMING PINS
——

R-/n
Beg/C

[$]

E E

ouT-
PUTS

Lell

DIRECT __
RESET Rp
INPUT
i
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DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET

TIMING PIN EQUIVALENT CIRCUIT

REe/CE, CE Vee

14.4k 3.3k

x

Re/Cg

L 1.25k

7iCr-:

Unit : Q

FUNCTION TABLE tote 1)

Ro A B Q [
L X X L H
X H X L H
X X L L H
H L 1
H ! H
1 L H [ 1r
Note1. T ! Transition from low to high. (positive edge triggering}
J + Transition from high to low. (negative edge triggering)
L. Positive one-shot operation.
LI : Negative one-shot operation.
X lIrrelevant

OPERATION DESCRIPTION

1. How to use the timing pins

As shown in Fig. 1, external resistor Rt and capacntor Ct
are connected to timing pins Rg/Cg and Cg. Connect the
positive to the Rg/Cg side and the negative to the Cg side
when using Ct with polarity. In this case, it is not necessary
to connect a switching diode required with the same type
of TTL IC. With malfunctions caused by noise, connect Cg
to the GND line (neighboring on pin 8) as shown by the
dotted line in Fig. 1. Veo

Rt

To pin Cg

v
GND line To pin Rg /Cg
Fig. 1 Connection of external resistor Rt and capacitor Ct

to timing pins Rg /Cg and Cg

2. Output pulse width ty,

The output pulse width t,y is set by Rt and Ct

2-1. When CT is greater than 1000pF
tw=0.45-R++Ct (ns) X (1+0.1)
Refer to K-Cy characteristics indicated in TYPICAL
CHARACTERISTICS for value of K. (No change is

brought to K by value of Ry.)

R+ is measured in kilohms and Cy in picofarads
Depending on the product, fluctuations in the order of
3/-10%may occur.

R is measured in kilohms and Ct in picofarads

2-2. When CT is equal to or less than 1000pF
Refer to the output pulse width versus—C+, R+ given
in the typical characteristics.

3. Output puise width control

The output pulse width can be controlled in 3 ways by

using, or not using, the trigger signal and Rp signal.

3-1. Normal use
This is the normal method of use as a regular
monostable multivibrator such as that shown in Fig.
2({a) and the output pulse width t,, can be set as for
the formula and figure in section 2 above.

3-2, Extension of output pulse width with retrigger func-
tion
As shown in Fig. 2(b), the output pulse width can be
extended as desired by applying a trigger pulse before
the output pulse is completed.

3-3. Shortening of the output puise width with R signal
As shown in Fig. 2(c), the output pulse which has been
generated by the trigger signal can be terminated with
the Rp signal and it is possible to shorten its width as

required.
B
0 tw
(a) Normal use
~—
B Retrigger
pulse
tw+ teLy |
1
Increase with
Q tw retrigger puise
(b) Extension of output pulse width with retrigger
B
Ro

Decrease with
Rp pulse

tw

(¢) Shortening of output pulse width with Rp signal
Fig. 2 Output pulse width control
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DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET

4. Precau

4-1. Apply the retrigger pulse after a wait of 0.22Ct (ns)
upon application of the trigger pulse. Cy is measured in
picofarads. The retrigger pulse during this period is

tions with use

ineffective. . .
4-2. In order to minimize the floating capacitance and to
~safeguard against malfunction caused by noise, make
the Ry and Ct wiring as short as possible and avoid

signal wires which may be conducive to noise.

4-3. Connect an external capacitor of 0.01~0;1uF with

and GND.

switched on.

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

good high-frequency characteristics between pins Vg

4-4, The output pulse is generated when the power is

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~ Vge \
Topr Operating free-air ambient temperature range —20~+75 ‘C
Tstg Storage temperature range — 65~ + 150 c
RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75°C, unless otherwise noted)
Limits
Symboi Parameter Unit
Min Typ Max
Vece Supply voltage 4.75 5 5.25 \%
lom 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
Rt External timing resistance 5 260 KkQ
Cr . External timing capacitance None
CRr Rg/Cg pinwiring capacitancé I | 50 ’ pF
ELECTRICAL CHARACTERISTICS (Ta=—~20~+75C. unlessotherwise noted)
» ' Limits
Symbol Parameter Test conditions Unit
Min Typ * Max
ViH High-ievel input voltage 2 \
ViL Low-level input voltage 0.8 \
Vig Input clamp voltage Veoe=4.75V . lic=—18mA —1.5 \%
VoH High-level output voitage Voo=4.75V, V|=0.8V 2.7 3.5 \%
V=2V, loH=—400uA . i
Vee=4.75V loL= 0.25 0.4 \4
VoL Low-level output voltage ce o= 4mA -
Vi=0.8V. V=2V | (g .= 8mA 0.35 0.5 A
Vgoc=5.25V, V|=2.7V 20 A
i High-level input current ¢ ! ad
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 current (Note 2) Voc=5.25V, Vo=0V -20 —100 mA
Icc Supply current Veoc=5.25V (Note 3) 12 20 mA

* Al typical values are at Vce=5V, T,=25°C.
Note 2: All measurements should be done quickly and not more than one output should be shorted at a time.
Note 3: Igc is measured with Rg /Cg and Cg open, 4.5V applied to Rp, A and B and A set from 0V momentarily to 4.5V.
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M74LS123P

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET

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

Limits
Symbol Parameter Test conditions Unit
. Min Typ Max
teLH Low-ta-high-level output propagation time, from input A to output Q . 19 33 ns
tpLH Low-to-high-level output propagation time, from input B to output Q ) 20 44 ns
tPHL High-to-low-level output propagation time, from input A to output Q Ct= 0pF 21 45 ns
tPHL High-to-low-level output propagation time, from input B to output (3 Rr=5kQ 23 56 ns
tPHL High-to-low-level output propagation time, from input Rp to output Q CL=15pF (Note4) 18 27 ns
tpLH Low-to-high-level output propagation time, from input Rp to output Q 23 45 ns
th (min) Minimum output pulse width, from inputs A . B to output Q 66 200 ns
_ CT=1000pF . RT=10kQ
t Output pulse width, fromrinputs A . Bto output Q . 4 4.55 5 us
we CL=15pF (Note4)
Note 4: Measurement circuit INPUT Vee ouTPUT
T (1) The pulse generator (PG) has the following characteristics:
PG buT ! PRR=1MHz (100kHz with tyq measurement), t,=6ns, tj=6ns, 1,y 240ns, Vp=3Vpp, Zo=508.
50Q Jr J‘CL {2) Cg includes probe and jig capacitance
TIMING REQUIREMENTS (vocc=5V. Ta=25C. unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tw (&) Trigger input A pulse width 40 15 ns
tw(s) Trigger input B pulse width 40 10 ns
tw ®o) Direct reset input pulse width R_IS . 40 15 ns
TIMING DIAGRAM (Reference level = 1.3V)
- _ t t
tw (g, tw(A) pe (B W (B)
i N ‘ 8 A )Y
0 Q
TrLH two, two(min) tPLH twos two(min)
T 1 T U
3 Q /
tle‘_ tPHL
tw (Rp),
i \
Q
tPHL
Q
tPLH
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M74LS123P

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR WITH RESET

TYPICAL CHARACTERISTICS
OUTPUT PULSE WIDTH VS C1, RT

(CT=1000pF) =

=
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i o

- Rr=260kQAm @
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2 10000 §
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Note 5. Error within £20% of output width given in the figure above.

OUTPUT PULSE WIDTH VARIATION (%)
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QUADRUPLE BUS BUFFER GATE WITH 3-STATE OUTPUT

MITSUBISHI LSTTLs

M74LS125AP

DESCRIPTION

The M74LS125AP is a semiconductor integrated circuit
containihg 4 buffers with 3-state outputs and is provided
with an oUtput control input OC which is independent for
each buffer.

FEATURES
® Provided with output control input independent for
each of 4 circuits

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

® Low power dissipation (Pq = 52mW typical)

® High speed (tpq = 8ns typical)

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

General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION

When OC is low, high appears in the output Y if input A is
high and low appears if A is low. When OC is high, Y is put
in the high-impedance state irrespective of the status of A.
For this reason, this device is most suitable for use as a bus
line driver.

FUNCTION TABLE (Nowe 1)

0oC A Y
L L L
L H H
H X z

Note 1: X : irrelevant
Z : high-impedance

PIN CONFIGURATION (TOP VIEW)

OUTPUT __ o \_J o
CONTROL 10C— [1 14 Vee
INPUT OUTPUT
INPUT 1A — [3 73] «— 4 0C CONTROL |
OUTPUT 1Y +— E E._M INPUT
OUTPUT i
CONTROL 205G — [4] [i1] -4y outpuT
INPUT OUTPUT
INPUT 24 — [E] 0] 300 IC’\())PI\lIJTTROL

OUTPUT

[9] —3A neUT
{an OUTPUT

Outline 14P4

CIRCUIT SCHEMATIC (EACH BUFFER)

OUTPUT 12

CONTROL
INPUT.

0c

INPUT A +

UNIT 1 Q
ABSOLUTE MAXIMUM "RATINGS (Ta=—20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Veo Supply voltage —0.5~+7 \
V) Input voltage —0.5~+15 \Y
Vo Output voltage Off-state —0.5~+5.5 A\
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
Vco Supply voltage 4.75 5 5.25 \
loH High-level output current Von=2.4V 1] —2.6 mA
' VoL=0.4V 0 12 | mA
loL Low-level output current
VoL=0.5V 0 24 mA
MITSUBISHI
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M74LS125AP

QUADRUPLE BUS BUFFER GATE WITH 3-STATE OUTPUf

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

" Limits
Symbol Parameter Test conditions - - Unit
Min Typ* Max
VIH High-level input voltage 2 ) v
ViU Low-level input voltage 0.8 \"
Vic Input clamp voltage Veoc=4.75V, lic=—18mA —1.5 v
=4.75V, V|=0.
VoH - High-level output voltage Voo=4. 1=0.8V 2.4 3.1 \Y)
V=2V, loH=—2.6mA
VoL Low-level output voltage Vog=4.75V loL=12mA 0.25 0.4 \Y
Vi=0.8V, V|=2V loL=24mA 0.35 - 0.5 Vv
lozH Off-state high-level output current Voc=5.25V, Vi(g5)=2V, Vo=2.4V 20 #A
tozL Off-state Jow-level output current Voe=5.25V, Vi(06)=2V, Vo=0.4V —20 1A
Voc=5.25V, V|=2.7V A
hH High-level input current ce ! 2 i
Vec=5.25V, V=10V 0.1 mA
he Low-level input current Vge=5.25V, Vy=0.4V -0.4 mA
los Short-circuit output current (Note 2) Vee=5.25V, Vo=0V — 40 —225 mA
locz Supply current, all outputs off Vec=5.25V, V=0V .V, (5c)=4.5V 1" 20 mA
*  All typical values are at Voo = 5V, Ta=25C, .
Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Voc=5V, Ta=25C, unless otherwise noted)
» Limits
Symbol Parameter Test conditions win v Vox Unit
tpLH Low-to-high-level, o CL=45pF 7 15 ns
high-to-low-level output propagation time,
tphL from input A 1o output Y (Note 3) 10 18. ns
tpzH Output enable time to high-level Ry =667Q, CL=45pF (Note 3} 12 20 ns
tpzL Output enable time to low-level RL=667Q, CL=45pF (Note3) 15 25 ns
tpHz Output disable time from high-level RL=667Q, C_= 5pF (Note3) 13 20 ns
tpLz Output disable time from low-level RL=667Q CL= 5pF (Note3) 13 20 ns

Note 3: Measurement circuit

INPUT  Vgg OUTPUT Vog

{SW1
|PG} DUT [P
5 kQ

50Q Jr j;cl- #Swz

Parameter | SW1 | SW2

tpzH Open | Closed

tpzL Closed | Open

tpLz Closed | Closed

t pPHZ Closed | Closed

TIMING DIAGRAM (Reference level = 1.3V)

R

1PLH tPHL

2—138

Y
. 0.5V
(1) The pulse generator (PG) has the fo{lownng characteristics: t t
PRR = 1MHz, t = 6ns, tf = 6ns, ty = 500ns, PzL) PLZ
Vp = 3Vp.p, Zo =502
(2) All diodes are switching diodes (trr = £ 4ns)
(3) CL includes probe and jig capacitance oc ]
0.5V
Y
tpzH tpHz
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M74LS126AP

QUADRUPLE BUS BUFFER GATE WITH 3-STATE OUTPUT

DESCRIPTION ‘

The M74LS126AP is a semiconductor integrated circuit
containing 4 buffers with 3-state outputs and is provided
with an output control input OC which is independent for
each buffer. :

FEATURES

® Provided with output control input independent for
each of 4 circuits

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

® Low power dissipation (Pq = 59mW typical)

® High speed (tpd = 10ns typical)

® Wide operating temperature range (T4 = 20 ~ +75°C)

APPLICATION

General pUrpose, for use in industrial and consumer
equipment.

\

FUNCTIONAL DESCRIPTION

When OC is high, high appears in the output Y if input A is
high and low appears if A is low. When OC is low, Y is put
in the high-impedance state irrespective of the status of A.

PIN CONFIGURATION (TOP VIEW)

OUTPUT U,
CONTROL 10G —»
INPUT ! 1] voo
oUTPUT
INPUT 1A — E 13] «— 40C CONTROL
} INPUT
OUTPUT 1Y +— [3] [i2] 44 INPUT
ouTPUT {
CONTROL 206 — [4] 7] — 4y outpuT
INPUT
OUTPUT
INPUT 24 — [B] 10] +30C CONTROL
y_ INPUT
ouTPUT 2Y +— [§] [5] 34 npuT
oo [7] [8] +3y outruT

Outline 14P4

CIRCUIT SCHEMATIC (EACH BUFFER)

Vco
. . Lo . bt
For this reason, this device is most suitable for use as a bus 12k 17K ks = 5
line driver. QUTPUT ‘*5
CONTROL {
INPUT L 1 ouT
oc '_f:—? #— Y PUT
FUNCTION TABLE Note 1) " 24k 4o
%
o¢ A A INPUT ¢ a0
H L L Ac° % ¢ 1.4k )<
H H H l GND
L X 4
Note 1: X : irrelevant
Z : high-impedance UNIT: Q
ABSOLUTE MA.IMUM RATINGS (Ta=—20~ +75C, uniess otherwise noted )
Symbol Parameter Conditions T Limits Unit
Vee Supply voltage —0.5~+7 v
Vi Input voltage —0.5~+15 \Y
Vo Output voltage Offstate —0.5~+5.5 \
Topr Operating free-air ambient temperature range —20~+75 °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
Voo Supply voltage 4.75 5 5.25 \"
lon " High-level output current VoH=2.4V 0 —2.6 mA
- VoL=0.4V 0 12 mA
loL Low-level output current
VoL=0.5V 0 24 mA
MITSUBISHI
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TR M74LS126AP

- QUADRUPLE BUS BUFFER GATE WITH 3-STATE OUTPUT

E LECTR |CA L CHARACTER|ST|CS (Ta = —20~ +75°C, unless otherwise noted )

' Limits
Symbol Parameter Test conditions Unit
C Min Typ % Max
ViH High-level input voltage ) 2 I \%
ViL Low-level input voltage ) 0.8
Vic Input clamp voltage Voc=4.75V, lic=—18mA —1.5 Y
Voc=4.75V, V|=0.8V
VoH High-level output voltage co ! 2.4 3.1 \"
V=2V, loH=—2.6mA
Veo=4.75V loL=12mA 0.25 0.4 \%
VoL Low-level output voltage
Vi=0.8V, V|=2V loL=24mA 0.35 0.5 \%
lozH Off-state high-level output current Vecc=5.25V, Vi©c)=0.8V, Vp=2 .4V 20 A
lozL Off-state low-level output current - Voe=5.25V, V|©0c)=0.8V, Vo=0.4V - —20 u©A
’ . Vge=5.25V, V|=2.7V ! 20 uA
hH High-level input current -
Vgoe=5.25V, V=10V 0.1 mA
he Low-level input current Veoec=5.25V, V=04V —0.4 mA
los Short-circuit output current (Note 2) Vee=5.25V, Vo=0V —40 | —225 mA
lccz Supply current, all outputs off Voe=5.25V, V=0V 12 22 mA
% . All typical values are at Vog=5V, Ta=25°C.
Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time.
SW'TCH'NG CHARACTERISTI CS (Voo =5V . Ta=25°C, unless otherwise noted)
, Limits .
Symbol . Parameter Test conditions Unit
Min Typ Max |
tPLH Low-to-high-level, 7 15 ns
high-to-low-level output propagation time, C|=45pF {Note3) X
tpHL from input A to output Y 10 18 ns
tpzH Output enable time to high-level RL_=667Q, C_=45pF (Note 3) 14 25 ns
tezL Output enable time to low-level R_=667Q2, C_=45pF (Note3) 16 35 ns
tPHZ Output disable time from high-level RL=667Q, C_= 5pF (Note3) 16 25 ns
tpPLz Output disable time from low-level R_=667Q2, C_= 5pF (Note3) 12 25 ns
Note 3 Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)
INPUT ~ Vgo OUTPUT Vec A
L /
. SW1
I PG Ir puT L Re N 3
5 kQ
50Q I Y
;l,;CL 7ﬁswz
La | —
: teLH tPHL

Parameter | SW1 | SW2 -
(6]¢] -
tpzH Open | Closed : /

tpzL- Closed Open

teLz Closed | Closed

tpyz | Closed | Closed : Y

™)
o
)
<

i

tpzL . teLz

0.5V

(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, tr = 6ns, tf = 6ns, tyy = 500ns,

Vp = 3Vp.p, Zg = 5082 06
(2) All diodes are switching diodes {try < 4ns)
(3) CL includes probe and jig capacitance

|

ipzH tpHz

A - MITSUBISHI
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M74LS132P

- QUADRUPLE 2-INPUT POSITIVE NAND SCHMITT TRIGGER

DESCRIPTION , , | PIN CONFIGURATION (TOP VIEW)
The M74LS132P is a semiconductor integrated circuit

containing four 2-input positive-logic NAND gates having a
Schmitt trigger function and negative-logic NOR gates.

1a =L 4] Voo
FEATURES INPUTS
. . - 1B~ [2 [13] + 4a

® Suitable for waveform shaping applications ] INPUTS
® Wide hysteresis width (0.8V typical) and high noise outeut 1y + [3] 12] — a8 '

margin 2a — [4] [11] —» ay ouTeuT
® High breakdown input voltage INPUTS

5 —10] «—

(V| 2 15V) s~ [ [l 34 INPUTS
® Low power dissipation (P4 = 35.2mW typical) OUTPUT  2Y « E— E] +— 3B
® High speed (tpg = 13ns typical) . GND E Y E -3y  OUTPUT
® Wide operating temperature range (T, = —20~+75 C)
APPLICATION .
General purpose, for use in industrial and consumer
equipment. Outline 14P4

FUNCTIONAL DESCRIPTION
The use of Schottky TTL technology has enabled the
achievement of input high breakdown voltage, high FUNCTION TABLE
speed, low power dissipation, and high fan-out. With
positive feedback applied in the circuit, the hysteresis width
is 0.8V (typical). Accordingly, the noise margin is high.
Even slow changing input signals result in a shaped
waveform output without causing oscillation.

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

Refer to M74LS14P for the typical characteristics.

Iir(T|ri>»
I|T|rir|w
L T g e i (e S I 4

CIRCUIT SCHEMATIC (EACH SCHMITT TRIGGER)

——O Vee

>
17k= 11k 6.5k 4k

* O Y OUTPUT
A O ‘J_]“’ IJ\ Av‘v'\v
INPUTS ‘
B O— L
. 4.7k S 3.2k
L 3
1.6kZ
T O GND

UNIT: Q
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‘QUADRUPLE 2-INPUT POSITIVE NAND

MITSUBISHI LSTTLs

M74LS132P

SCHMITT TRIGGER

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

Symbol Parameter Conditions Limits Unit
Voo Supply voltage —0.5~+7 \%
V| Input voltage —0.5~+15 \
Vo Output voltage High-level state —0.5~ Voo \
Topr Operating free-air ambient temperature range —20~+175 c
Tstg Storage temperature range —65~ + 150 “C
- RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C, unless otherwise noted )
Limits .
Symbol Parameter Unit
g Mir_w Typ Max
Vece Supply voltage 4.75 5 5.25 \"
loH High-level output current VoH=2.7V 0 — 400 A
VoL=0.4Vv 0 4 mA
loL Low-level output current
VoL=0.5V 0 8 mA
ELEcTRlCAL CHARACTER IST'CS (Ta=—20~+75C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ * Max
VT+ Positive-going threshold voltage Veo=5V 1.4 1.6 1.9 \
V- Negative-going threshold voltage Voo=5V 0.5 0.8 1 \%
VT 4+—V1— | Hysteresis width Voe=5V 0.4 0.8 Vv
Vic Input clamp voltage Voc=4.75V, lic=—18mA —1.5 \
VoH High-level output voltage Voc=4.75V. i=0.5V 2.7 3.4 \Z
lop= —400uA
VoL Low-level output voltage Voc=4.75V loL=4mA 0.25 0.4 v
Vi=1.9V loL=8mA 0.35 0.5 \
1T+ Input current at positive-going threshold Voc=5V, ViI=VT1+ —0.14 mA
11— Input current at negative-going threshold Voe=5V, V|j=V7— —0.18 mA
Voe=5.25V
oo 20 oA
- ) Vi=2.7V
HH High-level input current -
Vgg=5.25V
0.1 mA
V=10V .
he Low-level input current Vee=5.25V, V,=0.4V —0.4 mA
los Short-circuit output current (Note 1) Vce=5.25V, Vo=0V - 20 — 100 mA
lGCH Supply current, all cutputs high Veoc=5.25V, ‘V|=0\/ 5.9 1 mA
lcoL Supply current, ali outputs low Vee=5.25V, V|=4.5V 8.2 14 mA
* : All typical values are at Vog=5V, Ta=25T
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¢, untessotherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
tpin - Low-to-high-level output propagation time 12 22 ns
tPHL High-to-low-tevel output propagation time CL=15pF [Note2) 14 22 ns
Note 2: Measurement circuit TIMING DIAGRAM
INPUT Vee QUTPUT ' :
T A frev 0.8V
PG DuT (1) The pulse generator {PG) has the following .
characteristics: Y 1.3v 1.3V
50Q CL PRR = 1MHz, t, = 6ns, t; = 6ns, t,, = 500ns, t
t
’L l Vp =3Vpp, Zo =560Q. PHL PLH
. (2) Cp includes probe and jig capacitance.
. )
MITSUBISHI i
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M74LS133P

SINGLE 13-INPUT POSITIVE NAND GATE

DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The M74LS133P is a semiconductor integrated circuit

containing one 13-input positive-logic NAND gate, usable as

a negative logic NOR gate. (A [ \J W veo
FEATURES 8 —[Z] 5] M

® High breakdown input voltage (V; = 15V) ¢ —[] 2] —

® Low power dissipation (Pq = 2.5mW typical} NPUTS{ D, [7] G« «

® High speed (tpd = 11ns typical) INPUTS
® Low output impedance e~ [5] 2] «

® Wide operating temperature range (T = —20 ~ +75°C) F— E ";E —
APPLICATION o~ [ gk
General purpose, for use in industrial and consumer GND 8 3 — Y OUTPUT
equipment.

FUNCTIONAL DESCRIPTION

The use of PNP transistors for the inputs and active puli-up

transistors for the outputs enables input high breakdown

voltage, high speed, low power dissipation and high fan-out.
When inputs A through M are high, output Y is low and

Outline 16P4

CIRCUIT SCHEMATIC

when one or more of the inputs is low, output Y is high. Voo
17k
N
! '€
|
FUNCTION TABLE e
INPUTS ! oY
A N Y (13} \ OuUTPUT
1
H |
L - M O—j
H L H ¢
x
L H H
OGND
H H L
N=B+C+D-E-F+G-H-l +J-K-L-M
- UNIT: @
ABSOLUTE MAXIM UM 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 A"
Vo Qutput voltage High-level state —0.5~ V¢ge \YJ
Topr Operating free-air ambient temperature range —20~+75 °C
Tstg Storage temperature range X —65~ + 150 ‘C
MITSUBISHI
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M74LS133P

SINGLE 13-INPUT POSITIVE NAND GATE

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 v
loH High-level output current Von=z2.7V 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
VIH High-level input voltage ‘ z v
ViL Low-level input voltage 0.8 V.
Vic Input clamp voltage Vee=4.75V . lic=—18mA —1.5 \
. Veoe=4.75V, V|=0.8V
VoH High-level output voltage 2.7 3.4 \%
loH= —400.A
Voc=4.75V loL=4mA 0.25 0.4 \
VoL Low-leve!l output voltage
Vi=2Vv loL=8mA 0.35 0.5 \2
| High-level i | Vec=5.25V. Vi=2.7V 20 uA
igh-levef input current
" ? put curren Voo=5.25V . V=10V 0.1 mA
he Low-level input current . Veg=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 inputs high Veg=5.25V. V=0V 0.35 0.5 mA
lcoL Supply current, all inputs low Voe=5.25V. V)= 0Open 0.6 1.1 mA

* @ All typical values are at Vge=5V, Ta=25C
Note 1: All measurements should be done quickly.

SWITCHING CHARACTE RISTICS (Vco=5V, Ta=25C, unless otherwise noted )

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tPLH Low-to-high-level /high-to-low-level . 6 15 ns
teHL output propagation time CL=15pF (Note 2) 16 38 ns
Note 2: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)
INPUT Vee QUTPUT
R N
PG DUT '

———

50Q Cu
l PHL teLH

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

(2) C_ includes probe and jig capacitance.

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

: ‘ MITSUBISHI
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QUADRUPLE 2-INPUT EXCLUSIVE OR GATES

MITSUBISHI LSTTLs

M74LS136P

WITH OPEN COLLECTOR OUTPUTS

DESCRIPTION
The M74LS136P is a semiconductor integrated circuit
containing 4 dual-input exclusive-OR gates with open
collector output.

FEATURES

® Usable in wire-AND connection

e High breakdown output voltage (Vo 2 7V)

® Low power dissipation (P4 = 30.5mW typical)

® High speed (tpd = 13ns typical)

® Wide operating temperature range {Ty = =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
resistor. This make possible use in the wire-AND, which has
been impossible with conventional gates.

PIN CONFIGURATION (TOP VIEW)

Vee
73] « 44
iz} — 48

1A—»E
1BﬂE

ouTPUT 1Y « 3]

24 — 7] *
INPUTS
28 — [5] 0] — 34
oUTPUT 2Y o [E]—" % Ezj 38
: *

ano 7

INPUTS [

INPUTS

11 -+ a4y outeuT

INPUTS

8] — 3y ouTeuT

% . OPEN COLLECTOR OUTPUT
Outline 14P4

CIRCUIT SCHEMATIC (EACH GATE)

. . —oVee
When both inputs A and B are h.lgh or both fow, output PYDEJYTR SN SR SO
Y is low, and when A and B-are high and low or low and
high respectively, Y is high. A L‘E‘ -
¢ .
INPUTS J\L[E hjf] poY OUTPUT
B ¢
f 5k
FUNCTION TABLE P
A B Y ¢
L L L 7R
H L H X% v
L +—oGND
L H H
H H L UNIT : Q
ABSOLUTE MAXIMUM RATINGS (Té =—20~ +75°C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \"
Vi Input voltage —0.5~+15 \Y
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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T M74LS136P

"“QUADRUPLE 2-INPUT EXCLUSIVE OR GATES
WITH OPEN COLLECTOR OUTPUTS

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

Limits .
Symbol Parameter - Unit . ,
Min Typ Max
Veo Supply voltage 4.75 5 5.25 \Y
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~+75°C, unless otherwise noted)

Symbol b . T Limits U
ml t iti i
34 arameter est conditions Min Tyox | Mox nit
ViH High-level input voltage ! 2 \Y%
Vi Low-level input voltage 0.8 A"
Vic Input clamp voltage Vgoc=4.75V. lic=—18mA —1.5 \
Vee=4.75V. V|=0.8V
loH High-level output current ce s 1=0.8 . 100 uA
Vi=2V., Vo=5.5V ,
Voo=4.75V loL=4mA 0.25 04 [V
VoL Low-level output voltage
. V|=0.8V,V|=2V loL=8mA 0.35 0.5 \
: Voc=5.25V. V|=2.7 :
lin High-level input.current ce 5 ! v - 40 A
Vgoc=5.25V. V=10V 0.2 mA
IR Low-level input current Voc=5.25V., V|=0.4V —0.8 mA
loc Supply current Vee=5.25V (Note 1) . ) ) 6.1 10 mA
* I All typical values are at Ve =5V, Ta = 256°C,
Note 1: Icc is measured with all inputs grounded.
SWITCHING CHARACTERISTICS (Voc=5V, Ta=25'C, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
teLH Low-to-high-level, high-to-low-level output propagation RL= 2 kQ ) 14 30 ns
tPHL time, CL = 15pF Other input low (Note 2) 14 30 ns
tPLH Low-to-high-level, high-to-low-level output propagation | HL = 2 K& » 12 30 ns
teHL time, CL =15pF Other input high (Note 2) 12 30 ns
Note 2: Measurement circuit : " TIMING DIAGRAM (Reference level = 1.3V)
INPUT Vee Vee OUTPUT L__)
R
PG ouT B .

50 Cu Y
) LPH teL tPHL Y

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

(2) CL includes probe and jig capacitance.
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3-LINE-TO-8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

MITSUBISHI LSTTLs

M74LS137P

DESCRIPTION

The M74LS137P is a semiconductor integrated circuit con-
taining a 3-line-to-8ine decoder/multiplexer function with
address latch.

FEATURES

® Address latch capability with latch enable input

® Easy cascade connection with two enable inputs

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

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

FUNCTIONAL DESCRIPTIONS
When latch enable input E, is low, the data applied to
inputs D —Dc are read into the latch; when it is high, the
device operates as a decoder/demultiplexer with a function
that retains the data

When the device is used as a decoder and inputs Da—D¢c
are designated with a 3-bit binary code, one output among
outputs Yo—Y- corresponding to the numerical value is set
low and the other seven outputs are all set high. In this
case, enable input E, is set high and enable input E, is set
low. When E; and E, are subject to any other conditions,
the outputs are set high regardless of the status of D, —Dc¢.
(Refer to application examples)

PIN CONFIGURATION (TOP VIEW)

Da — E—“] E Vee

INPUTS { Dg —» E_ DBDA Yo D_E -7
Dc—'[?:——Dc Y1 o—-E‘—* 2
LATCH

ﬁ\lluF:tBTLE EL — [Z—o EL Y2pB] - v7
enapLe | E2 7 Elqe:  Ysp{id— v3 | outeur

INPUTS Elde, vepdm— v

OUTPUTS Y7 o E..o Y Ye Ys O_E - 7

GND 8 LA ) R 0

Outline 16P4

When the device is used as a demultiplexer, it functions
as a 1-ine-to-8-1ine demultiplexer by making E; and E, the
data inputs and Da —Dc the selection inputs.

This 1C is the same as the M74L.S138P except that it fea-
tures a latch functionin inputs Dy —Dc. /

BLOCK DIAGRAM

oA (%—
INPUTS < Dg (%7.0_

Dc‘ v _CD_

LATCH ENABLE
INPUT

ENABLE INPUTS

> OUTPUTS

- 8 )GND
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‘M74L8137P

3-LINE-TO-8-LINE DECODER/ DEMULTIPLEXER WITH ADDRESS LATCH

FUNCTION TABLE

EL|E1 |E; [Do[Ds|DalYo|Yi| V2| Y3 | Va|Vs|Ve| V7
X|X|[H|X|X|X]JH|H|H|H[HIH]H{H
X LIX|[X|[X|[X]|H|H|H|H|H|H|H]|H
L |H LiL|L|]LfLIH{H|{H|H|H|[H]|H
L|H L |t |H|JH|[L|H|H|H|H|[H]|H
L [H LiLiH{L|JH[H|L|H|H|H|H[H
L{H}L|L|H|H]J]HI{H/H|IL{H|H]|HI|H
L|H|L|H|]L|L]J]H H[HIH|L|H]|H|H
LIH|L|H]|]L|H]|]H|H[H[H]|H]|L|H|[H
LIH|L{H|H|L]|]H|H|H[H]|H]|H]|LI|H
LIH/L|H|H|HIH|H|H{|{H|[H|[H]|H]|L

Output correspondin tored
HH Lpx]xix adc:fes:, L alTither, ?—!?O )

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

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 \%
2 Input voltage —0.5~+15 \
Vo QOutput voltage ) High-level state —0.5~ Vge \
Topr Operating free-air ambient temperature range —20~+75 X °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
Vee Supply voltage 4.75 5 5.25 \Y
10H 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
ELECTR |CAL CHARACTER ISTICS ( Ta=—20~ +75°C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ* Max
Vi High-level input voltage 2 \2
ViL Low-level input voltage - 0.8 v
Vic input clamp voltage Vcc=4.75V, l|)c=—18mA —-1.5 \
Vgc=4.75V, V|=0.8V .
Vou High-level output voltage 2.7 3.4 A
V=2V, lon=—400xA
Vcc=4.75V loL=4mA 0.25 0.4 v
VoL Low-level output voltage
Vi=0.8V, V|=2V loL=8mA 0.35 0.5 \
Voc=5.25V, V|=2.7V 20 uA
TiH High-level input current
. Vee=5.25V, Vi=10V 0.1 mA
| Lowevel EL, E1, EZ v 25 : —0.4
ow-level input current =5, = : A
o Da, D, Do cc=5.25V, V|=0.4V 0.2 m
los Short-circuit output current {(Note 2) Vee=5.25V, Vo=0V — 20 —100 mA
loe Supply current Vec=5.25V (Note 3) n 18 mA

* . All typical values are at Vce =5V, Ta=25°C.
Note 2: All measurements should be done quickly, and not more than one output shouldrbe shorted at a time.
Note 3: Supply current should be measured with all inputs grounded.
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M74LS137P

3-LINE-TO-8-LINE DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

SW|TCH ING CHARACTER ISTICS (Veoe=5V, Ta=25°C, unless otherwise noted )

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tpLy Low-to-high, high-to-low output 2 8 17
propagation time, from inputs Da, Dg, — ns
tpHL Dc to outputs Vg — Y7 4 15 38
thLH Low-to-high, high-to-low output é 3 10 24
- propagation time, from inputs Da, Dg, 2 — ns
tpHL D¢ to outputs Yo — V7 e 3 13 29
tpLH Low-to-high, high-to-low output % 2 9 21
propagation time, from input 5 - —— C_=15pF (Note4) ns
tpHL to outputs Yo — Y7 ° 2 10 27
tpLH Low-to-high, high-to-low output ; 3 10 21
propagaliorgime,_from input Eq IE) — ns
tPHL to outputs Yo — Y7 2 3 12 27
tpLH Low-to-high, high-to-low output 3 13 27
propagation_t_ime,ﬁom input E_ ns
tpHL to outputs Yo — Y7 4 18 38
Note 4: Measurement circuit
Input . Vee Output
PG DuT ) .
(1) The pulse generator (PG) has the following characteristics:
PRR = 1MHz, t, = Bns, t, = 6ns," tw = 500ns, Vp = 3Vpp. Zo
500 Cu = 50 ohms.
l (2) C_ includes probe and jig capacitance.
TIMING REQUIREMENTS (Vce=5V, Ta=25°C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tw(ED) Latch enable EL pulse width 15 4 ns
tsu(o Setup time Da — D¢ 10 E 10 3 ns
(D) .
th(o) Hold time D — D¢ to E 10 ns

TIMING DIAGRAMS (Reference level = 1.3V)

tw(ED)
EL i; 7 Da~Dg¢ JF . }k
Da~D ]
A~Dc¢ tsu o IN-PHASE
l (©) \ 7 OUTPUT
th(p) thLH tPHL
IN-PHASE : I
OUTPUT OUT-OF PHASE
tpLH tpHL ouUTPUT
— tPHL| teLn
OUT-OF-PHASE !
OUTPUT
TeuL thLH
MITSUBISHI
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M74LS137P

3-LINE-TO—8-LINE DECODER/ DEMULTIPLEXER WITH ADDRESS LATCH

APPLICATION EXAMPLES (6-bit 2-line-to-64-line decoder with address latch)
{a) CIRCUIT DIAGRAM '

STROBE
DECODER ENABLE
. X 5
Xa

X3

Q

l

Ep

Da DgDg¢
LS137

YoY1 Y2Y3YaYsYe Y7

E2Ey

b T?????
\_ﬁl_l

i 1
| If [ s !
EL DaDgD¢ E2 Eg EL DaDgbc E2E1 EL DaDgDc Ez2E;
LsS137 LS137 - LS137
Yo Y1 Y2Y3YaYs5Ys Yy Yo Y1YzY3YsYs Yg Yy Yo Y1Y2Y3YaYsYg Yy
TTTY
reerert TR RLLE RIRLELLL

(b) FUNCTION WAVEFORM

(

TO FIVE OTHER
DECODERS

: | | ' | i | [ | | ! {
DECODER | i i i
ENABLE } I : l : | : : i ' E ! -
I
i |
STROBE l
! | l
[ | | . | | | I | —
| P | |
O N I |_,_A_,' L I I L,_LJ' I
I [ | ' | | I | | , |
I | | : ‘Ir - + II | | | i I_J—'__-
X l ! ! L] l I i | | | 1 ' I
| | T [ [ ! [ | [ T T ' 1
1 : | ) | I | : : —ie ] | : '
X2 I e
i t u T T T T | | | | | |
| | I | ! ! | | | I | | [ )
| { | | i | | i | ! | | | '
| A R N R L |
! i | I | | | | [ ! f |
o i | | I | | |
| | | | | | | |
| :, | | | ! I i | | | | | | |
I , [ [ | ! | | [ | l | | |
i ' | 1 ! | I | | | ! { L 1
=T T t T * t +
0 =
. : ! ! | | | ! | | ! | | | !
T T 1
1. | L | | T o |
L A N N RN SR S T A A R
2 Lo R
) o ] | | | | I | ]
! ! I I | | | I | | |
| | | | [l | | ] | T T
3 ' E : | | | | | | | | | |
: 1 I | | | ! | t | t | | )
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3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

MITSUBISHI LSTTLs

M74LS138P

DESCRIPTION
The M74LS138P is a semiconductor integrated circuit
consisting of a 3-bit binary-octal decoder/demultiplexer
with enable inputs.

FEATURES

® 3 classes of enable inputs

® 4 to 16 decorder/demultiplexer functions are provided
without use of external components.

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

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

FUNCTIONAL DESCRIPTION

For use as a decoder, specify inputs Da, Dg, and D¢ in
3-bit binary code. In the case of decoding function, the E; is
kept in high state while E, and E; are kept low. If Eq, E,
and E; are not in these conditions, all the outputs become
high, irrespective of the status of Do~D¢. For use as a
demultiplexer, Eq, E; and E3 are used as data inputs and
Da. Dg, and D¢ as selection inputs. This forms a 1-line to
8-line demultiplexer.

PIN CONFIGURATION (TOP VIEW)

Oams [if—— [ Ve
INPUTS { D —» E~DBD“Y0 E]—-Y_u
- ¥
i3] - 72

Dc—» E—‘ D¢ Y1
B2 [a}de. e
ENPoTs § B — BlqEs  vspH{d - V3 LOUTPUTS
Et—» E— Et  Ya E -V
OUTPUT Y7 ¢ E—o Y1y Ys E Y

- %

f T 1 T 1

I

£

GND 8

Outline 16P4

BLOCK DIAGRAM

INPUTS <

> OUTPUTS

ENABLE INPUTS
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M74LS138P

. 3-LINE.TO 8-LINE DECODER/DEMULTIPLEXER

FUNCTION TABLE (Note 1)

Eq Ex Do Ds Da Yo Yio| Yo Y3 Y s Ve Y;
X H X X X H H H H H H H H
L X X X X H H H H H H H H
H L L L L L H H H H H H H
H L L L H H L H H H H H H
H L L H L H H L H H H- H H
H L L H H H H H L H H H H
H L H L L H H H H L H H H
H L H L H H H H H H L H " H
H L H H L H H H H H H L H
H L H H H H H H H H H H L
Note 1: Ex=E,+E3
X 1 irrelevant
ABSO LUTE MAXI MUM RAT'NGS (Ta=—20~ +75C, unless otherwise noted )
Symbol Parameter Conditions Limits ] Unit
Vece Supply voltage —-0.5~+7 . \Y
V| Input voltage —0.5~+15 A"
Vo Output voltage High-level state ) —0.5~ Vge \Y
Topr Operating free-air ambient temperature range —20~+75 ‘C
Tsty Storage temperature range — 65~ + 150» C
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 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 2 \
ViL Low-level input voltage 0.8 A\
Vic Input clamp voltage Vec=4.75V, l|c=—18mA —-1.5 \%
» Vec=4.75V. V=0.8V
VoH High-leve! output voltage 2.7 3.4 \"
. V=2V, lgH=—400uA
Voc=4.75V loL=4mA 0.25° 0.4 \Y
VoL Low-level output voltage .
V|=0.8V V=2V loL=8mA 0.35 0.5 \Y
Vec=5. .Vi=2.1V A
[IT™ High-level input current e 25V, Vi 20 “
Vgog=5.25V, V=10V 0.1 mA
he Low-level input current Vgoc=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current (Note 2) Veo=5.25V, Vop=0V —20 —100 mA
Icc Supply current Veoe=5.25V (Note 3) 6.3 10 mA

% . All typical values are at Ve =6V, Ta = 25°C,

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time.

Note 3: Icc is measured with all output off-state.
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M74LS138P

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

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

. Limits .
Symboi Parameter Test conditions o T " Unit
in yp ax
teLH delay gate stages 9 20 ns
tpHL Low-to-high-le’vgl, hig‘h-tolow-lgvel 2 12 a1 ns
output propagation time, from inputs
tpLH Da. Dg, Dc to output Vo—¥7 delay gate stages 16 27 ns
L 3 CL = 15pF (Note 4) 14 39 ne
[ Low-to-high-level, high-to-low-level delay gate stages L=1sp ot 10 18 ns
-1 output propagation time, from inputs
tpHL E., E3 to outputs Yo—-Y7 2 . 15 32 ns
teLn Low-to-high-level, high-to-low-fevel delay gate stages 8 26 ns
output propagation time, from input
tpHL E1 to outputs Yo—Y7 3 15 38 ns
Note 4:  Measurement circuit ' TIMING DIAGRAM (Reference level = 1.3V)
INPUT Vee OUTPUT
Da, Dg, D¢ Z S
Ey, Ez Es ] ‘
PG DUT
50Q Cu Yo~ Y7 tPLH tPHL
(1) The pulse generator (PG} has the following characteristics: LPHL tPLH

PRR = 1MHz, t; = 6ns, tf = 6ns, ty, = 500ns,
Vp = 3Vp.p, Zo = 508
(2) C includes probe and jig capacitance.

APPLICATION EXAMPLE

4-line to 16-line decorder/demultiplexer

OUTPUTS

A
N
| YlI le I I :E is (L7 ] t[iviovi:viz 113 Id iis
Yo Y1 Y2 Y3 Y4 Y5 Yg Yy Yo Y1 Y2 Y3 Y4 Y5 Yg Y7
M74L.S138P M74LS138P
E1E2 E3 Da Dg D¢ Eq1E2 E3 Da Ds Dc
] 77

v

) ! e
Da Dg D¢ Dp

%__—/
INPUTS
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M74LS139P

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

DESCRIPTION ‘
The M74LS139P is a semiconductor integrated circuit
containing. two 2-bit 2-line-to-4-line decoders/demulti-
plexers with separate enable inputs.

PIN CONFIGURATION (TOP VIEW)

ENABLE \J

INPUT 1E— ij [f6] Voo v
FEATURES . 10 _.l:z:'_ﬂl‘)A F—Z;o—‘E —gE ENABLE
. . INPUTS
® Enable inputs provided 108 = [3}—{10s || 20| —{7a] — 204
® Two circuits completely separate _ INPUTS
® Wide operating temperature range (T;=—20~+75°C) 1Yo «= (&} | | 2os[—13] « 208
V7« B zYoa_Eq 2Vs
APPLICATION OUTPUTS ¥ e e || _
«— g b— —
General purpose, for use in industrial and consumer 2 S : 1 E i OUTPUTS
equipment. ’ . Wae O || 2n f‘JE - 2Yz
L L%
oo [E] _LE] —2¥3
FUNCTIONAL DESCRIPTION
For use as a decoder, when inputs D5 and Dg are specified
in 2-bit binary code, the output corresponding to the
number among Yo~Y; is set low and all the other 3 Outline 16P4
outputs are set high. The enable inputs E are kept low.
When inputs E are high, all the outputs are set high FUNCTION TABLE Note 1)
irrespective of the status of D and Dg. ) T Do Da Yo ~ <, Y3
For use as a 1-ine-4-line demultiplexer, make inputs E H X X H H H H
the data inputs and D4 and Dg the selection inputs. L L L L H H H
L L H H L H H
L H L H H L H
L H H H H H L
Note 1: X © Irrelevant
BLOCK DIAGRAM (EACH DECODER)
Da %
[
INPUTS
DBO—DQ 7 OUTPUTS

ENABLE INPUT EQO {\

Sjsjsje

MITSUBISHI
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M74LS139P

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER

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

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 \Y 7]
Topr Operating free-air ambient temperature range —20~ +175 c
Tstg Storage temperature range ) . —65~ + 150 °C

RECOMMENDED OPERATING CONDITIONS (Ta=-20~+75¢C, unlessothérwisenoted)

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 ©A
) VoL<0.4V 0 4 | mA

loL Low-level output current

VoL=0.5V 0 8 mA

E LECTR |CAL CHARACTER ISTl CS (Ta=—20~ +75°C, unless otherwise noted )

Limits
Symbol Parameter Test conditions Unit
. Min Typ * Max
ViK High-level input voltage 2 A"
ViL Low-level input voltage . : 0.8 \%
Vic Input clamp voltage Voc=4.75V, l|c=—18mA —1.5 A\
. Vec=4.75V, V|=0.8V
Von High-level output voltage 2.7 3.4 A\
V=2V . lon= —400uA
Voo=4.75V loL=4mA 0.25 0.4 \
VoL Low-level output voltage - )
V(=0.8V.V|=2V loL=8mA 0.35 0.5 \Y
i . Voo=5.25V, V(=2.7V 20 177
liH High-level input current
Voe=5.25V, V=10V 0.1 mA
hi Low-level input current Vec=5.25V, V|=0.4V —0.4 mA
los Short-circuit output current (Note 2) Voc=5.25V, Vo=0V —20 - 100 mA
lcc Supply current Vee=5.25V  (Note 3) 6.8 11 mA
* : All typical values are at Vce= 5V, T,= 25°C.
Note 2: All measurements should be done quickly and not more than one output should be shorted at a time.
Note 3: Icc is measured with the outputs in the enable state.
SW|TCH|NG CHARACTER|ST|CS (Voe=5V. Ta=25°C, unless otherwise noted }
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
teLH " dealy gate stages 8 20 ns
tpHL Low-to-high-level, high-to-low-level 2 15 33 ns
output propagation time, from inputs
teLH Da. Dg to outputs Yg—v7 delay gate stages 10 29 ns
tpHL 3 CL = 15pF (Note 4) 15 38 ns
teLn Low-to-high-level, high-to-low-level output propagation 8 24 ns
[ time, from input E to outputs Yo-Y7 12 32 ns

INPUT  Vge  OUTPUT

Da, Dg, E
o H — —
50Q oL LEVELS OF
J, T DELAY 2
TPLH tene

(1) The pulse generator (PG) has the following characteristics: LEVELS OF
PRR=TMHz, t,=6ns, t;=6ns, tw=500ns, Vp=3Vp.p, Zo=50%. DELAY 3
T PHL

Note 4: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)

(2) C_ includes probe and jig capacitance tPLH

.MITSUBISHI
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M74LS145P

BCD-TO-DECIMAL DECODER/DRIVER

DESCRIPTION .

The M74LS145P is a semicbnductor integrated circuit
provided with BCD-to-decimal decoder/driver function and
open collector outputs,

FEATURES

® High output current (1g=80mA with VQL§3V;
o= 24mA with Vo<0.5V)

® High output breakdown voltage (Vo 215V)

® All outputs high with reactive input

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

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

FUNCTIONAL DESCRIPTION
When inputs Da, Dg, D¢ and Dy are designated with a
BCD code in this decoder/driver, the 7:’“7—9 output
corresponding to the number is set low while 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.

The outputs are open collector types with a breakdown

voltage of 15V and an I of 80mA (with Vo £3V) This -

device is therefore suitable for use as an LSTTL/MOS
interface, display tube and relay driver.

PIN CONFIGURATION (TOP VIEW)

%“'E—:‘Lj 6]  Veo
Vel
vz + 3]
oUTPUTS | V3 « [4]
va « [£]
vs €]

s — [1]
oo [B T v

INPUTS

le Je I« é* I« I«
T
(3]
:

ve . Yop*{i0] — Vg oUTPUTS

% : OPEN COLLECTOR OUTPUTS
Outline 16P4

BLOCK DIAGRAM OUTPUTS

Ya

Y Y7 Ys Yo Vee

- 9)—-—(0 i)—-—(15—

—_—- 5 - ﬁ -

Da Dg
-

-—2 *

D¢ Do GND
J

NG
INPUTS

* . OPEN COLLECTOR OUTPUTS
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M74LS145P

BCD-TO-DECIMAL DECODER/DRIVER

FUNCTION TABLE
Dol ee] Do | Do | Ds | Da | Yo | Vi | V2 | V5 | Y | % | Y% | V1 | Y5 | Yo
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 HJ 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
a 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 [ H
El 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~ +75C, unless otherwise noted )
Symbol Parameter ' Conditions Limits Unit
Voo Supply voftage —0.5~+7 v
Vi Input voltage —0.5~+15 \%
Vo Output voltage High-level state —0.5~+15 \Y
Topr Operating free-air ambient temperature range —-20~+175 c
Tstg Storage temperature range —65~ +150 c
RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75°C, uniess otherwise noted)
Limits
Symbol Parameter Unit
Min Typ Max
Veo Supply voltage 4.75 5 5.25 \Y
loH High-level output current VoH=15V 0 250 uA
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
Symbol Parameter Test conditions in Tvon Y Unit
ViH High-level input voltage 2 \
ViL Low-level input volitage 0.8 A\
Vic Input clamp voitage Vgoe=4.75V . l|c= —18mA —1.5 \4
tor High-level output voltage \\;::2:\/4 7\2/_: 1VSI\7 0.8V 250 uA
Voo=4.75V loL=12mA 0.25 0.4 v
VoL Low-level output voltage Vi=0.8V. V=2V loL=24mA 0.35 0.5 A\
loL =80mA 2.3 3 \%
™ High-level input current Veg=5.25V. Vi=2.7V 20 #A
Veoc=5.25V. V|=10V 0.1 mA
he Low-level input current Vgo=5.25V. V|=0.4V —0.4 mA
loc Supply current Vgcc=5.25V  (Note 1) 7 13 mA
% © All typical values are at Vo= 5V, T,= 25°C.
Note 1: Icc is measured with Do~ Dp at OV.
- MITSUBISHI
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M74L.S145P

BCD-TO-DECIMAL DECODER/DRIVER

SWITCHING CHARACTERISTICS (Voo=5V. Ta=25'C, unless otherwise noted)

Symbol Parameter Test conditions Limits - Unit
Min Typ Max
tePLH delay gate stages 27 50 ns
t PHL -to-high- igh- | ] 2 17 50 ns
Low-to-high |eve}, hlgh to-low-level RL=665Q, CL=45pF (Note?2) R
tpLH output propagation time delay gate stages 27 50 ns
teHL 3 17 50 ns

Note 2: Measurement circuit
INPUT Vee Vec OUTPUT

{1) The pulse generator (PG) has the following characteristics:
PRR=1MHz, t,=6ns, t=6ns, t,,=500ns, Vp=3Vp.p, Zo=5082.
[=14] DUT (2) C includes probe and jig capacitance

50Q ;l;

RL

Cu

TIMING DIAGRAM (Reference=1.3V)

pUT __J[————}k

35 Y

tPHL teLH

S / \

tPLH tPHL
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M74LS147P

10-LINE DECIMAL TO 4-LINE BCD PRIORITY ENCODER

DESCRIPTION

The M74L.8147P is a semiconductor integrated circuit con-
taining a 10-line BCD encoder with a priority function.

FEATURES

® Priority decoding of the data inputs

® Data inputs and outputs both active-low

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

APPLICATION

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

FUNCTIONAL DESCRIPTION

This device functions to encode a pulse entered through
one of the nine input pins (D, ~ Dy) into a BCD code by
producing an inverted signal (based on input) at output
Ya ~ Yo. The encoder handles all inputs in a priority
sequence, so that when two or more are present at input at
the same time, the signal present at the highest priority pin
will be encoded. _D_o does not exist as an input, and when
all inputs are at high-level, all outputs will also be high-level,
yielding a O output. Ideally suited for use as a keyboard
encoder or range selector.

PIN CONFIGURATION (TOP VIEW)

Vee

\J
Dy — 1_1

Ds — [2}9os D4

INPUTS { Dg —» —c 0 Yop—ia] = Yo ouTPUT
D_7—uE—cD7 D3°‘E"‘D_3
E; — | 5}d0s Dz Ez] -— 57
] INPUTS
-

OUTPUTS

[

Y—o'—d%\rc oip—1i} « D
Y8 « [T} vy Dop—10 Dy

?_E] —» Ya OUTPUT

Outline 16P4  NC: NO CONNECTION

BLOCK DIAGRAM

BCD OUTPUTS
N

Ya Yg
9 - 7

| by
j -

,

Dy Dz D3 D4 Ds

INPUTS

g
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, M74LS147P

i 10-LINE DECIMAL TO 4-LINE BCD PRIOR‘TY ENCODER

FUNCTION TABLE Note 1)

D1 D2 D3 Da Ds Ds D7 Ds Ds Yo Yo Ys Ya
H H H H H H H H H H H H H
X X X X X X X X L L H H L
X X X X X X X L H L H H H
X X X X X X L H H H L L L
X X X X X L H H H H L L H
X X X X L H H “H H H L H L
X X X L H H H H H H L H H
X X L H H H H H H H H L L
- X L H H H H H H H H H L H
L H H H H H H H H H H H L
Note 1. X : Irrelevant
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 output —0.5~ Vge \%
Topr Operating free-air ambient temperature range ~20~ +175 C
Tstg Storage temperature range -~ 65~ +150 c
RFCOMMENDED 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 Von=2.7V 0 — 400 uA
VoL=<0.4V 0 4 mA
foL 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
ViH High-level input voltage 2 2
ViL Low-level input voltage . : 0.8 \
Vic Input clamp'voltage Vec=4.75V, lic=—18mA —1.5 A\
Vecec=4.75V, Vi=0.8V
VoH High-level output voltage . 2.7 .4 \%
© gnvlevel output voliag Vi=2V, lon= —400uA 3
VoL Low-level output voltage Voc=4.75V [loL=4mA 0.25 0.4 v
VI=0.8V,Vi=2V_ [loL=8mA 0.35 0.5 v
. . Voe=5.25V, Vi=2.7V 20 MA
I+ High-level input current
Vee=5.25V, Vi= 10V 0.1 mA
he Low-level input current Veec=5.25V, Vi=0.4V —0.4 mA
los Short-circuit output current (Note 2) Vee=5.25V, Vo=0V —20 —100 mA
lcct Supply current Vee=5.25V (Note 3) 12 20 mA
lccz Supply current Vec=5.25V (Note 4) 10 17 mA

* 1 All typical values are at Vg = 6V, T, = 25°C. .
Note 2. All measurements should be done quickly, and not more than one output should be shorted at a time.
3. lecq ismeasured with D; at OV, and all other inputs open.
4. lgco is measured with all inputs open.
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M74LS147P

10-LINE DECIMAL TO 4-LINE BCD PRIORITY ENCODER

SWITCHING CHARACTERISTICS¢ VC'C=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 output propagation time, 9 18 ns
tpHL from input D; ~ Dy to output YA ~ Y (levels of delay 2) 14 18 ns
CL=15pF (Note 5)
tPLH Low-to-high-level, high-to-low-level output propagation time, 25 33 ns
thHL from input Dy ~ Dy to output Y5 ~ Yp (levels of delay 3) 15 23 ns

Note 5. Measurement Circuit

INPUT Vee OUTPUT
PG DUT
. (1) The pulse generator (PG) has the following characteristics:
5005 CL PRR = 1MHz, t, = 6ns, t; = 6ns, 1, = 500ns, Vp = 3Vp p,
Zo =509,
(2) Cy includes probe and jig capacitance.

TIMING DIAGRAM (Reference level = 1.3V)

——

D1~Ds N‘ 7

TPHL teLn :
— —— LEVELS OF
YA=YD peay 2

trLn teHL

__ __LEVELS OF
YA~YD pELAY 3
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M74L.S148P

8-LINE TO 3-LINE PRIORITY ENCODER

DESCRIPTION
. PIN CONFIGURATION IE
The M74LS148P is a semiconductor integrated circuit . (TOP VIEW)
provided with an 8-line to 3-line priority encoder function
and priority sequence function. \J
Dz — E—_‘L E Vee
FEATURES Ds — E._c Ds D4 EOO_JE & ED %Tﬁgb_gr
® Priority decoding of the data input - INPUTS 5 O_J
Ds — [3 Gs 19 as GROUP SIGNAL
® Easy expansion of the number of input bit ¢ E o D = G5 outeur
® Wide operating temperature range (Ta=—20~+75°C) B7 — EF‘& D7 039—@ + D3
ENABLE = P
APPLICATION S S o i Chall P
General purpose, for use in industrial and consumer OUTPUTS {YC h Eﬁ-‘: Yo D‘L"‘} D1
equipment. . Y « [7 Lﬁvs va D19 Do
ano B8] 3] — Ya ouTpPUT
FUNCTIONAL DESCRIPTION B A
When signals are applied to one of this encoder’s eight
inputs Do~D-, the 3-bit binary number corresponding to
the input pin appears at outputs Y, ~Y¢. Since priority is Outline 16P4
given to each input, the highest-level input pin signal is
encoded when more than one signals are applied simultane-
ously. The number of input data can easily be increased as
shown in the application example using the enable input E,
enable output EO and group signal output GS. This device
is suitable for use as a keyboard encoder or for range
selection.
BLOCK DIAGRAM GROUP SIGNAL OUTPUTS
ENABLE OUTPUT OUTPUT — N
EO @s Ya Yo Voo
15 - 14 9 6 - @,__
1
T M1
|
! 1
1
\——-—-é_@——éﬁ_)— -2 13 - 2 3 @)
Do 1 D2 D3 Da Ds De GND
— ~ 4 5 6 /) ENABLE
INPUTS INPUT
MITSUBISHI
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M74LS148P

8-LINE TO 3-LINE PRIORITY ENCODER

FUNCTION TABLE ot

E Do D1 73 Ds By Ds Ds O Yo Ve Ya GS EO
H X X X X X X X X H H H H H
L H H H H H H H H H H H H L
L X X X X X X X L L L L L H
L X X X X X X L H L L H L H
L X X X X X L H H L H L L H
L X X X X L H H H L H H L H
L X X X [ H H H H H L L L H
L X X L H H H H H H L H L H
L X L H H H H H H H H L L H
L L H H H H H H H H H H L H
Note 1 X : lIrrelevant
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 v
Vo Output voltage High-level state —0.5~ V¢ce A\
Topr Operating free-air ambient temperature range —20—+75 °C
Tstg Storage temperature range — 65~ +150 c
RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75, unless otherwise noted)
Limits
Symbol Parameter Unit
: Min Typ Max
Veo Supply voltage 4.75 5 5.25 \%
loH High-level output current Von=22.7V 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
Vin High-level input voltage 2 \
Vi Low-level input voltage 0.8 \"
Vi Input clamp voltage Voc=4.75V, lic=—18mA —1.5 \"
VoH High-level output voltage Voo=4.75V. Vi=0.8V 2.7 3.4 \
Vi=2V, lop=—400u A
VoL Low-level output voltage Voo=4.75V lo. 4mA 0.25 | 0.4 \
V|=0.8V, V=2V lo 8mA 0.35 0.5 \
Dy, E 20
Vee=5.25V, V|=2.7V nA
. . Di~D7 40
M High-level input current —
Do. & Voo=5.25V, V=10V -1 mA
D_1~F7 CC=»>. V= 0.2
e Low-level input current E E__ Veo=5.25V . V)=0.4V —0.4 mA
D1~Dy —0.8
los Short-circuit output current (Note 2) Vge=5.25V, Vo=0V —20 — 100 mA
icol Supply current Veoe=5.25V (Note 3) 12 20 mA
lcez Supply current Vgoo=5.25V (Note 4) 10 17 mA

* : All typical values are at Veg=56V, Ta=25°C.
Note 2: All measurements should be done quickly and not more than one output should be shorted at a time.
Note 3: l¢cq is measured with D7 and E at OV and with all other inputs open.
Note 4: |cc is measured with all inputs open.
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M74LS148P

8-LINE TO 3-LINE PRIORITY ENCODER

SWITCH ING CHARACTER ISTICS (Voc=5V, Ta=25°C, unless otherwise noted)

Limits
Symbol - Parameter Test conditions Y™ TV Max Unit
in

tPLH Low-to-high-level, high-to-low-level output propagation " 18 ns

time, from inputs Dy ~ Dy to outputs Yo~ Yg 5
tPHL {levels of delay 2} 14 2 ns
[ Low-to-high-level, mhqﬂow-leve! output propagation 15 36 ns

time, from inputs D, ~ D7 to outputs Yo~ Yg
tpHL (levels of delay 3) - 18 29 ns
teLH Low-to-high-level, high-to-low-level output propagation ) 7 18 ns

time, from inputs Dg ~ D7 to output EQ
LpHL (levels of delay 3) 0 24 40 ns
t Low-to-high-level, high-to-low-level output propagation 31 55 ns

PLH time, from inputs Dg ~ D7 to output GS CL=15pF (Note5) :

tPHL {levels of delay 2) 8 21 ns
tpLH Low-to-high-level, high-to-low-level output propagation . 1" 25 ns

time, from input E to outputs Yz~ Y,
teHL (levels of delay 2] A—Te 14 25 ns
toLH Low-to-high-level, high-to-low-level output propagation 8 17 ns

time, from input E to output GS
teHL (levels of delay 2) 13 36 ns
tPLH Low-10-high-level, high-to-low-level output propagation 1" 21 ns

time, from inputE to output EO
t pHL {levels of delay 2) 27 35 ns

Note 5: Messurement circuit TIMING DIAGRAM (Reference level = 1.3V)
INPUT Vee ouTPUT
E and ; 5
PG DUT Do~D7 ﬁ—.—7
: teHL tPLH
509 Cu EO, GS —
7
tPLH tPHL

(1) The pulse generator {PG) has the following characteristics: EO,vG S_
PRR=1MHz, t,= 6ns, 1= Bns, t,y=500ns, Vp=3Vp.p, Zo=508. Ya~Yg
(2) CL includes probe and jig capacitance

APPLICATION EXAMPLE

64-line/4-bit binary encoder
DATA INPUTS
ENABLE

07233587 g 75 3 73 74 3 2 3 0 by 28 55 56 & INPUT

UL

DoD1D203D4DsDsDr E. D1D2D3D4DsDs D7 E
M74LS148P M74LS{48P M74LS148P M74LS148P M74LS148P M74LS148P M74LS148P
Ya Yu Yc GS||LEO Ya Ys Yc EOYs YsYe  GS OYa Yo Y GS|||[EO Y4 Yg Yc GS|[EO va Vs Y EO Ya Yy Yo GS

I T s T LE T T

[DaDiD2DsDDsDsD7 E 0oD1D20sD4DsDsD7  E 0oD1D2DsD4DsDsDs  E

E DoD102D3D4DsDsD7 DoD1DzD3DsDsDsDr  E.

Do 0102030400607 E
M74LS148P

EO Ya Ys Yc_ GS

| I

DoD1D20:D4DsDsD7 E

M74LS30P M74LS30P M74LS30P M74LS148P
. 0 Ya Yp Yc
Y% MT4LS04P Y MT74LS04P Y% MT4LS04P
bl -7 5 2?28 B INTERRUPT
, OUTPUTS

>
6-BIT BINARY QUTPUTS

Expansion is possible up to 2N bits in accordance with the above application example.
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M74LS151P

8-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER WITH STROBE

DESCRIPTION

The M74LS151P is a semiconductor integrated circuit
containing an 8-line to 1-line data selector/multiplexer
function.

FEATURES

® Strobe input provided

® Complementary output provided

® Low output impedance

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

APPLICATION
General purpose, for
equipment. :

use in industrial and consumer

FUNCTIONAL DESCRIPTION
This IC has a data selector function which provides 1-line
selection of 8 input signals and a multiplexer function
which converts the 8-bit parallel data into serial data. When
8-line signals are applied to the data inputs and 1 data is
specified from among the 8 data from selection inputs S, ,
Sg and S¢, the input signal is output at Y and the inverted
signal from output Y. By applying 8-bit parallel data to
Do ~D~ and connecting a synchronous octal counter output
to Sa, SB and Sc, the data appear in Y in Dy~D, order
and in Y in DO~D-, order as synchronized with the clock
pulse. When strobe input G is set high, Y is set low and Y
high.

M74LS151P has the same functions and pin connections
as M74LS251P but the latter is provided with 3-state out-
puts.

PIN CONFIGURATION (TOP VIEW)

U
D3 — E—l E Veo
D3
pata) P27 (22’ 0af—{E] 04
INPUTS
D1~ [+ osi—] o5 | DATA
f INPUTS
DU—'E—-Do DS_‘E‘*DG
Y [5Hy o07{ig <0
OUTPUTS = dmE 7)
- Y
Ve [6dY  sat{i] «sa
STROBE g SELECTION
neor &~ [de SCSB—E <58 INPUTS
ano 2] L 15 «sc
Outline 16P4

BLOCK DIAGRAM /@v
N - - \4 cC
T O
fDﬂ )
e/
D1 = |
D2 =
DATA % = 5) Y
INPUTS Y D, — = 3 ¢ OUTPUTS
Ds =)
=
Ds =) !
=
87 ™)
= Y
Sa Do [ Dc
SR 5 QDD ,
S0 e
_ - - @GND
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M74LS151P

8-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER WITH STROBE

FUNCTION TABLE o1

S¢ Sg Sa G Do Dy D2 D3 Dq Ds Dsg Dy Y Y
X X X H X X X X X X X X L H
L L L L L X X X X X X X L H
L L L L H X X X X X X X H L
L L H L X L X X X X X X L H
L L H L X H X X X X X X H L
L H L L X X L X X X X X L H
L H L L X X H X X X X X H L
L H H L X X X L X X X X L H
L H H L X X X H X X X X M L
H L L L X X X X L X X X L H
H L L L X X X X H X X X H L
H L H L X X X X X L X X L H
H L H L X X X X X H X X H L
H H L L X X X X X X L X L H
H H L L X X X X X X H X H L
H H H L X X X X X . X X L L H
H H H L X X X X X X X H H L

Note 1 X : lrrelevant
ABSO LUTE MAX'MUM RAT'NGS (Ta=—20~ +75°C, unless otherwise noted )

Symbol Parameter Conditions Limits Unit
Voo Supply voltage —0.5~+7 \%
Vi Input voltage —0.5~+15 Vv
Vo Output voltage High-level state —0.5~ V¢e \%
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
Symbot Parameter Unit
Min Typ Max
Veo 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 ] 8 mA
MITSUBISHI
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M74LS151P

8-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER WITH STROBE

ELECTRICAL CHARACTERISTICS (Ta=-20~ +75C, unless other\;vise noted)

- Limits .
Symbol Parameter Test conditions v Tvo ® " Unit
in yp ax
ViH High-level input voltage 2 \%
Vie Low-level input voltage 0.8 \2
Vic Input clamp voltage Vec=4.75V . l)c=—18mA —1.5 \"
Vec=4.75V. V=0.8V
VoH High-level output voltage e ! 2.7 3.4 A\
V=2V . loy= —400uA
v Lowdlevel ' Vee=4.75V loL=4mA 0.25 0.4 \
ow-level output voltage
oL P ¢ Vi=0.8V. V=2V loL=8mA 0.35 0.5 v
. X Vec=5.25V. V|=2.7V 20 uA
WiH High-level input current
Veg=5.25V., V=10V . 0.1 mA
e Low-level input turrent B Voe=5.25V, V=0.4V —0.4 mA
los Short-circuit output current {Note 2) Vae=5.25V., Vo=0V —20 —100 mA
loc Supply current Voe=5.25V (Note3) | 6 10 mA
* . All typical values are at Vcc=5V, Ta=25°C.
Note 2: All measurements should be done quickly.
Note 3: I¢c is measured with all inputs at 4.5V
SWITCHING CHARACTERISTICS (Voo=5V. Ta=25°C, unless otherwise noted )
Limits
Symbol Parameter Test conditions Vi T Y Unit
in yp lax
terLH Low-to-high-level, high-to-low-fevel output propagation 10 23 ns
tPHL time, from inputs Sp, Sg. S¢ to output Y 15 32 ns
teLH Low-to-high-level, high-to-low-level output propagation 22 43 ns
tPHL time, from inputs Sa. Sg. S¢ to output Y 16 30 ns
tpLH Low-to-high-level, high-to-low-level output propagation 10 24 ns
t time, from input G to output Y 14 30 ns
PHL : CL=15pF (Note4)
tpLH Low-to-high-level, high-to-low-level output propagation 21 42 ns
toHL time, from input G to output Y 16 32 ns
tPLH Low-to-high-level, high-to-low-level output propagation 7 21 ns
tpHL time, from inputs Dp ~ D7 to output Y T— 8 20 ns
trLH Low-to-high-level, high-to-low-level output propagation 17 32 ns
tpHL time, from inputs Dy~ D7 to output Y 12 26 ns
Note 4: Measurement circuit TIMING DIAGRAM (Reference=1.3V)
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(1) The pulse generator (PG) has the following 