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INDEX BY FUNCTION

INDEX BY FUNCTION (% : under development)

Conditions (Vec=4.5V, Ta=—40~-+485C, switching characteristics are at C, =50pF)

INVERTERS
Electrical characteristics
High- Low- Output | Output
Type Circuit function level level |propaga- | propaga- | Package Page
' output | output |tion ime | tion ime | Outiines
current | current | (LtoH) | (HtoL)
(mA) (mA) (ns) (ns)
M74HCU04P Hex Unbuffered Inverter —4 4 21 21 14P4 2—15
M74HCUO4DP x| Hex Unbuffered Inverter —4 4 21 21 14P2P | 2—15
M74HCO04P Hex Inverter —4 4 24 24 14P4 2—12
M74HCO04DP *| Hex Inverter —4 4 24 24 14P2P | 2—12
M74HCTO04P *| Hex Inverter with LSTTL-Compatibie Inputs — — — — 14P4 —
M74HCO5P | Hex Inverter with Open-Drain Outputs — — — — 14P4 —
M74HCO5DP *| Hex Inverter with Open-Drain Outputs — — — — 14P2P —
NAND GATES
M74HCOOP Quadruple 2-Input Positive NAND Gate —4 4 23 23 14P4 2—3
M74HCO0ODP *| Quadruple 2-Input Positive NAND Gate —4 4 23 23 14P2P | 2—3
M74HCTOOP * Quadruple 2-InPut Positive NAND Gate with o _ _ o 14P4 _
LSTTL-Compatible Inputs
M74HCO03P Quadruple 2-Input Positive NAND Gate with _ 4 0 3 14P4 2_9
Open-Drain Outputs
M74HC10P Triple 3-Input Positive NAND Gate —4 4 24 24 14P4 2—21
M74HC10DP x| Triple 3-Input Positive NAND Gate —4 4 24 24 14pP2P | 2 —21
M74HC20P Dual 4-Input Positive NAND Gate —4 4 23 23 14P4 2—30
M74HC20DP *| Dual 4-Input Positive NAND Gate —4 4 23 . 23 14P2P | 2—30
M74HC30P *| 8-Input Positive NAND Gate — — — — 14P4 —
M74HC30DP *| 8-Input Positive NAND Gate — — — — 14P2P —
M74HC133P *| 13-Input Positive NAND Gate — — — — 16P4 —
AND GATES
M74HCO8P Quadruple 2-Input Positive AND Gate —4 4 30 30 14P4 2—18
M74HCO8DP *| Quadruple 2-Input Positive AND Gate —4 4 30 30 14P2P | 2 —18
le 2- t tive AN t ith
M74HCO9P  * Quadrupe. Input Positive D Gate witl - o o o 14p4 o
Open-Drain Outputs
M74HC11P Triple 3-Input Positive AND Gate —4 4 31 31 14P4 2—24
M74HC11DP *| Triple 3-Input Positive AND Gate —4 4 31 31 14P2P | 2 —24
M74HC21P *| Dual 4-Input Positive AND Gate — — — — 14P4 —
NOR GATES
M74HCO2P Quadruple 2-Input Positive NOR Gate —4 4 23 23 14P4 2—6
M74HCO02DP *| Quadruple 2-Input Positive NOR Gate —4 4 23 23 14P2P | 2—6
M74HC27P Triple 3-Input Positive NOR Gate —4 4 23 23 14P4 2 —33
M74HC27DP *| Triple 3-Input Positive NOR Gate —4 4 23 23 14P2P | 2 —33
M74HC4002P Dual 4-Input Positive NOR Gate —4 4 30 30 14P4 2 —243
M74HC4078P 8-Input Positive NOR/OR Gate —4 4 33 33 14P4 2 —246
OR GATES
M74HC32P Quadruple 2-Input Positive OR Gate —4 4 25 25 14P4 2—36
M74HC32DP *| Quadruple 2-Input Positive OR Gate —4 4 25 25 14P2P | 2 —36
M74HC4075P x| Triple 3-Input OR Gate — — — — 14P4 —
M74HC4078P 8-Input Positive NOR/OR Gate —4 4 33 33 14P4 2 —246
EXCLUSIVE OR GATE
M74HC86P Quadruple 2-Input Exclusive OR Gate —4 4 30 30 14P4 2 —58
M74HCB6DP *| Quadruple 2-Input Exclusive OR Gate —4 4 30 30 14P2P | 2 —58
MITSUBISHI -3
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EXCLUSIVE NOR GATE

Electrical characteristics

1—4

ELECTRIC

High- Low- Output | Output
Type Circuit function level level |propaga-|propaga-| Package | p,..
output | output |tion time | tion time | outiines
current | current | (LtoH) | (HtoL)
(mA) (mA) (ns) (ns)
M74HC266P Quadruple 2-Input Exclusive NOR Gate —4 4 30 30 14P4 2—187
M74HC266AP* Quadruple. 2-Input Exclusive NOR Gate with . . o - 14P4 o
Open-Drain Outputs
AND-OR-INVERTER GATE
M74HC51P *| 2-Wide, 2-Input/2-Wide, 3-Input AND-OR-INVERT Gates — — — — 14P4 —
M74HC51DP x| 2-Wide, 2-Input/2-Wide, 3-Input AND-OR-INVERT Gates — — — — 14P2P —
BUFFERS/LINE DRIVERS
QOutput Electncal characteristics
High- Low- Output | Output
Type Circutt function level level |propaga- | propaga- | Package | p,g,
2state | 3state | output | output |tion time | tion time | outlines
current | current | (LtoH) | (HtoL)
(mA) (mA) (ns) (ns)
M74HC125P *| Quadruple 3-State Noninverting Buffer NI — — — — 14P4 —
M74HC126P x| Quadruple 3-State Noninverting Buffer NI — — — — 14P4 —
Octal 3-State | rt Buffer/Line D
M74HC240P ctal S-State Inverting Buller/Line Driver i —6 6 25 25 20P4 | 2—156
/Line Receiver
Octal 3-State | rt Buffer/Line Dri
M7aHC2a00wWp «| OCt@! 3-State Inverting Buffer/Line Driver I —6 6 25 25 | 20p2v | 2—156
/Line Receiver
| 3-St: | ing Buffer/Li
M74HCT240P % Octal 3-S éte n\{ertlrlg uffer. Lln'e Driver | o _ _ o 20P4 _
/Line Receiver with LSTTL-Compatible Inputs
M74HC241P Octal 3~Stat.e Noninverting Buffer/Line Driver NI —6 6 29 29 20P4 2 —160
/Line Receiver
M74HC241DWP Opttal 3-State Noninverting Buffer/Line Driver NI —6 6 29 29 20P2v | 2 —160
/Line Receiver
M74HCT241P % Of:tal 3-State Noninverting Buffer/Line Drlve_r NI o o o _ 20P4 o
/Line Receiver with LSTTL-Compatible Inputs
M74HC244P O?tal 3-State Noninverting Buffer/Line Driver NI —6 6 29 29 20P4 2—173
/Line Receiver
M74HC244DWP % O(ftal 3-State Noninverting Buffer/Line Driver NI —é 6 29 29 2002V | 2 —173
/Line Recelver
13- - "
M74HCT244P % Octal 3-State Noninverting Buffer/Line Driver NI o o o o 20P4 o
/Line Receiver with LSTTL-Compatible Inputs
Hex 3-State Noni rt Buff ith
M74HC365P ex S-otafe Monfnverting Buflerwi N | -6 |6 30 | 30 | 16p4 | 2-197
Common Enables
Hex 3-State Noni t Buff ith
M74HC365DP| o > - ote honnverting Bufler wi NG| -6 | 6 30 30 | 16P2P | 2—197
Common Enables
Hex 3-State | ter Buff ith
M74HC366P ex S->tate Tnverter Bullerwi | -6 | 6 24 | 24 | 16P4 | 2—201
Common Enables
Hex 3-State N rt Buff ith
M74HC367P ex S-=tale  oninvering Butter wi N | =6 | 6 24 | 24 | 16Pa | 2—205
Separate 2-Bit and 4-Bit Sections
Hex 3-State Noni ting Buff ith
M74HC367DPx| o >->tate Noninverting Butier wi NI -6 6 24 24 | 16P2P | 2—205
Separate 2-Bit and 4-Bit Sections
Hex 3-State | t Buffi i
M74HC368P ex 3-State Inverting Buffer with ! -6 | 6 24 | 24 | 16P4 | 2—209
Separate 2-Bit and 4-Bit Sections
Hex 3-State | rting Buff ith .
M74HC368DP%| o > oo o nvering Bulerwi ! -6 | 6 24 | 24 | 16P2P | 2—209
Separate 2-Bit and 4-Bit Sections
M74HC540P * Octal 3-State Inverting Buffer/Line Driver | _ _ _ . 20P4 o
/Line Receiver
M74HC541P * Otftal 3-State Noninverting Bufter/Line Driver NI o _ o _ 20p4 o
/Line Receiver :
M74HCA4049BP * Hex Inverting Buffer/Loglc-Levg] | o - o o 16P4 o
Down Converter
M74HCA050BP * Hex Noninverting Buffer/Logic-Level NI . _ . . 16P4 o
Down Converter
| Invert output NI : Non-inverted output
MITSUBISHI .
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INDEX BY FUNCTION

BUS TRANSCEIVERS
Output Electrical characteristics
High- Low- Output Output
Type Circurt function level level |propaga- | propaga- | Package | p,qo
2state | 3state | output output | tion time | tion time | outlines
current | current | (Lto H) | (Hto L)
(mA) (mA) (ns) (ns)
M74HC242P Quadruple 3-State Inverting Bus Transceiver | —6 6 25 25 20P4 2 —165
M74HC243P Quadruple 3-State Noninverting Bus Transcelver NI —6 6 25 25 20P4 2—169
M74HC245P *| Octal 3-State Noninverting Bus Transceiver NI — — — — 20P4 —
M74HC245DWP *| Octal 3-State Noninverting Bus Transceiver NI — — — — 20P2v —
M74HC640P *| Octal 3-State Inverting Bus Transceiver 1 — — — — 20P4 -
M74HCG43P * Octal 3-Stat<=T Inverting and Noninverting N . o . _ 20P4 o
Bus Transceiver
M74HC645P *| Octal 3-State Noninverting Bus Transceiver NI — — — — 20P4 —
<l 3-Stat " - "
M74HCE46P * Octal 3 Sté e Noninverting Bus Transceiver and NI _ - o o 24P4D o
D-Type Flip-Flop
M74HC648P * Octal 3-Stfxte Inverting Bus Transceiver and | _ o o o 24P4D o
D-Type Flip-Flop
I * Invert output NI I Non-inverted output
SCHMITT TRIGGERS
Electrical characteristics
Positive- |Negative-| Output Output
Type Circuit function going going | propaga- | propaga- | Package Page
threshotd | threshold | tion time | tion time | outlines
voltage | voltage | (LtoH) | (Hto L)
(V) (v) (ns) (ns)
M74HC14P Hex Schmitt-Trigger Inverter —4 4 31 31 14P4 2—27
M74HC14DP x| Hex Schmitt-Trigger Inverter —4 4 31 31 14P2P 2—27
M74HC132P %| Quadruple 2-Input Schmitt-Trigger Positive NAND Gate — — — — 14P4 —
J-K FLIP FLOPS
Electrical characteristics
Opera- | Setup Hold o -
% | @ | Package
Type Circuit function tion time tme g 3 E outlmgs Page
T(MHZ) | (ns) | (ns)
M74HC73P Dual J-K Flip-Flop with Reset 21 25 0 V| — || 14P4 2—43
M74HC76P Dual J-K Flip-Flop with Set and Reset 21 25 0 VUL 1eP4 2 —53
M74HC107P x| Dual J-K Flip-Flop with Reset 21 25 0 | — || 14P4 2 —61
M74HC109P Dual J-K Flip-Flop with Set and Reset 25 25 5 t LI L] 16P4 2 —66
M74HC112P Dual J-K Flip-Flop with Set and Reset 25 25 0 VLI LT 1ePa | 2—71
M74HC113P %| Dual J-K Flip-Flop with Set 21 25 0 VL —| 14P4 2—76
M74HC114P Dual J-K Flip-Flop with Set and Common Reset 21 25 0 VUL 14P4 2 —81
t ! Positive-going edge | : Negative-going edge || : Active low-level
|
MITSUBISHI —s
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INDEX BY FUNCTION

D-TYPE FLIP FLOPS

Electrical characteristics
Opera- | Setu Hold = -
Type Circuit function :)IOI"I "mep " time % 3 % ﬁ?:i(:egse Page
frequency L «
MHz) (ns) (ns)
M74HC74P Dual D-Type Flip-Flop with Set and Reset 21 25 0 Ul 14P4 | 2—48
M74HC74DP *| Dual D-Type Flip-Flop with Set and Reset 21 25 0 || 14P2P | 2—48
M74HC173P * Quadruple 3-State D-Type Flip-Flop with _ _ . tl—|—1 16pa _
Common Clock and Reset
M74HC174P Hex D-Type Flip-Flop with Common Clock and Reset 21 25 5 t|— || 16P4 2—142
M74HC174DP*| Hex D-Type Flip-Flop with Common Clock and Reset 21 25 5 t | —|1J| 16P2P | 2 —142
M74HCi75p | Quadruple D-Type Flip-Flop with 24 25 5 |t |—|U| 16Pa | 2—146
Common Clock and Reset
M7aHC175Dp| Quadruple D-Type Flip-Flop with 2 25 5 |t |— || 16P2p | 2—146
Common Clock and Reset
M74HC273P Octal D-Type Flip-Flop with Common Clock and Reset| 21 25 0 t | — L[| 20pP4 2 —190
M74HC273DWP x| Octal D-Type Flip-Flop with Common Clock and Reset 21 25 0 t{— || 20r2v | 2—190 )
M74HC374P Octal 3-State Noninverting D-Type Flip-Flop 24 18 12 t | —|—| 20P4 2—218
M74HC374DWP *| Octal 3-State Noninverting D-Type Flip-Flop 24 18 12 t|—|—| 20P2v | 2—218
M74HC377P *| Octal D-Type Flip-Flop with Common Clock and Enable — — — t|—|—| 20P4 —
M74HC534P Octal 3-State Inverting D-Type Flip-Flop 24 18 12 t|—|—| 20P4 2—238
M74HCS564P x| Octal 3-State Inverting D-Type Flip-Flop — — — t|—|—| 20P4 —
M74HC574P x| Octal 3-State Noninverting D-Type Flip-Flop — — — t | —|—1| 20P4
M74HC646P * Octal 3-St.ate Noninverting Bus Transceiver and _ - - t |—|—1| 24paD -
D-Type Flip-Flop
M74HC648P * Octal 3-St'ate Inverting Bus Transceiver and _ _ o t |—|—1| 24pap o
D-Type Flip-Flop
t : Positive-going edge || : Active low-level
SYNCHRONOUS BINARY COUNTERS
Electrical
| charactenstics | = . .
Type Circuit function 1re?::|ue':cy % E E Poi?l'i(:eg: Page
. (MHz) -
M74HC161P Presettable 4-Bit Binary Counter with Asynchronous Reset 21 t | ® |[L/®| 16P4 2—119
M74HC161DP*| Presettable 4-Bit Binary Counter with Asynchronous Reset 21 t | ® |[LJ®| 16P2P | 2—119
M74HC163P Presettable 4-Bit Binary Counter with Synchronous Reset 21 t | ® |[ILJ®| 16P4 | 2—131
M74HC163DP*| Presettable 4-Bit Binary Counter with Synchronous Reset 21 t | ® |G| 16P2P | 2—131
M74HC191P *| Presettable 4-Bit Binary Up/Down Counter — 11 ® | — 16P4 —
M74HC193P *| Presettable 4-Bit Binary Up/Down Counter with Reset — t | ® |[1®] 16P4 —
M74HC669P *| Presettable 4-Bit Binary Up/Down Counter — 1 ® | — 16P4 —
t : Positive-going edge || : Active high-level 1] : Active low-level ® : Asynchronous ® : Synchronous
SYNCHRONOUS DECADE COUNTERS
M74HC160P Presettable BCD Counter with Asynchronous Reset 21 t | ® |LU®| 16P4 | 2—113
M74HC162P Presettable BCD Counter with Synchronous Reset 21 t | ® LS| 16P4 2—125
M74HC190P *| Presettable BCD Up/Down Counter — t ® | — 16P4 —
M74HC192P *| Presettable BCD Up/Down Counter with Reset — t | ® |[[l®] 16P4 —
M74HC4017P *| Decade Counter/Divider — Note | — [[1®] 16P4 —

t : Positive-going edge [ : Active high-level 1[I : Active low-level ® : Asynchronous ® : Synchronous
Note : Positive-going edge |, (CE is low-level) , when the CLOCK pin is used. Negative-going edge !, (CP is high-level) , when
the CLOCK ENABLE pin is used.

MITSUBISHI
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INDEX BY FUNCTION

OCTAL COUNTER/DIVIDER

Note

chivasteratis
Type Circuit function lre(;?xt:\tcy E; g § Z?:::f:g: Page
(MHz) - *
M74HC4022P x| Octal Counter/Divider — Note | — | [l | 16P4 —
Il : Active high-level

the CLOCK ENABLE pin is used.

MONOSTABLE MULTIVIBRATORS

Positive-going edge, t (CE is low-level) , when the CLOCK pin is used. Negative-going edge, { (CP 1s high-level) , when

Electrical characteristics
External timing &3
Type Circuit function resistor/capacitor 2 % Zi‘:ﬁ:g: Page
for setting output |
pulse width «
M74HC123P *| Dual Retriggerable Monostable Muitivibrator 1~1MQ/norestriction | O | O | 16P4 —
M74HC221P | Dual Monostable Multivibrator 1~1MQ/no restriction | O | O | 16P4 —
P isi tabl Itivibrat
M7aHCas3gp | DU Precision Monostable Multivibrator 1~1MQ/no restriction | O | O | 16P4 —
(Retriggerable, Resettable)
LATCHES
Electrical characteristics
Output | Output Setup Hold ™
= | @ | Package
propaga- | propaga- 5| © P
Type Girout function tion time | tion tme | time time @ g | outhnes age
(LtoH) | (HtoL) weE
(ns) (ns) (ns) (ns)
M74HC75P | Dual 2-Bit Transparent Latch — — — — |LJ|—]| 16P4 —
M74HC259P | 8-Bit Addressable Latch/1-of-8 Decoder — — — — | LI[LI| 16P4 —
M74HC279P *| Quadruple R-S Latch — — — — — | — | 16P4 —
M74HC373P Octal 3-State Noninverting D-Type Transparent Latch 38 38 18 12 LI —1 20P4 2—213
M74HC373DWP x| Octal 3-State Noninverting D-Type Transparent Latch 38 38 18 12 1J|— | 20p2v | 2—213
M74HC375P | Dual 2-Bit Transparent Latch — — — — | 1[|—]| 16P4 —
M74HC533P QOctal 3-State Inverting D-Type Transparent Latch 38 38 18 12 1/ —| 20P4 2 —233
M74HC563P *| Octal 3-State Inverting D-Type Transparent Latch — — — — | 1J|—| 20pP4 —
M74HC573P *| Octal 3-State Noninverting D-Type Transparent Latch — — — — 1J]—| 20r4 —
[l : Active high-level ][ : Active low-level
SHIFT REGISTERS
Electnical Operating modes
| E| 2| B
Type Circuit function Shift .g; g “% % % ‘::l(t:lll(:gse Page
frequency| = | & E, S| T
(MHz) = g
M74HC164P 8-Bit Serial-Input/Parallel-Output Shift Register 21 t|O|—{— || 14,4 2—137
M74HC165P *| 8-Bit Serial-or Parallel-Input/Serial-Output Shift Register — t1O]|—|O|— | 16P4 —
8- ial- - t/Serial-Out ift i
M74HC166P * Bit Serial-or Parallel-Input/Serial-Output Shift Register with _ ol—=lolir! 1ers o
Reset
M74HC194P | 4-Bit Bidirectional Universal Shift Register — 1 1O|O|O|L]| 16P4 —
M74HC195P *| 4-Bit Universal Shift Register — t O] —]O]|LI| 16P4 —
M74HC299P 8-Bit Bidirectional Universal Shift Register with o tlo ol1r] 20pa o
3-State Parallel Outputs
M74HC323P = 8-Bit Bidirectional Universal Shift Register with o tlo ol 20pa _
3-State Parallel Outputs
M74HC595P « 8-Bit Serial-Input/Serial-or Parallel-Output Shift Register with o tlol=1=11r| 1era -
Latched 3-State Outputs
8-Bi ial- - ial- ift i it
M74HC597P Bit Serial-or Parallel-input/Serial-Output Shift Register with _ tlol—=lolo! 16 _
Input Latch
t ! Positive-going edge ][ : Active low-level
MITSUBISHI 7
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INDEX BY FUNCTION

BINARY RIPPLE COUNTERS

Electncal
charactenstics

o Count 8|5 Package
Type Circuit function frequency § ﬁ outlines Page
=
(MHz)
M74HC393P Dual 4-Stage Binary Ripple Counter 21 V{1 14P4 2 —228
M74HC4020P x| 14-Stage Binary Ripple Counter — V1] 16P4 —
M74HC4024P x| 7-Stage Binary Ripple Counter — VLT 14P4 —
M74HC4040P x| 12-Stage Binary Ripple Counter — 1] 16P4 —
| ! Negative-going edge || : Active high-level
ASYNCHRONOUS DECADE COUNTER
| M74HC390P | Dual 4-Stage Binary Ripple Counter with +2 and +5 Sections 21 [ 4[] 1epa | 2—223

| ! Negative-going edge [ | : Active high-level

ANALOG SWITCHES/MULTIPLEXERS

Electrical characteristics
ON Propagation time(ns) Pack
Type Crreurt function resistance Data Control o?l‘t:h:egs Page
Vi=2.5V nput to (inhibit)
(a) output input to output

M74HC4051P x| 8-Channel Analog Multiplexer/Demultiplexer — — — 16P4 —
M74HCA4052P | Dual 4-Channel Analog Multiplexer/Demultiplexer — — — 16P4 —
M74HC4053P *| Triple 2-Channel Analog Multiplexer/Demultiplexer — — — 16P4 —
M74HC4066P * Quad Analog Swntc.h/Multlplexer/DemuItlplexer with . o . 14pa o

Enhanced ON-Resistance Linearity

DATA SELECTORS/DIGITAL MULTIPLEXERS
Electrical characteristics
Propagaticn time(ns)
Type Circuit function Output Strobe Select Data Z‘:‘]‘i"::g: Page
(inhibit) input input
to output to output to output

M74HC151P 8-Input Data Selector/Multiplexer NI, | 35 63 49 16P4 2—100
M74HC153P *| Dual 4-Input Data Selector/Multiplexer NI — — — 16P4 —
M74HC157P Quadruple 2-Input Noninverting Data Selector/Multiplexer | NI 29 32 32 16P4 2 —105
M74HC157DP*| Quadruple 2-Input Noninverting Data Selector/Multiplexer | NI 29 32 32 16P2P | 2—105
M74HC158P Quadruple 2-Input Inverting Data Selector/Multiplexer ! 29 32 32 16P4 2 —109
M74HC251P 8-Input Data Selector/Multiplexer with 3-State Outputs (35, NI, | 55 51 49 16P4 2—177
M74HC253P | Dual 4-Input Data Selector/Multiplexer with 3s. NI o _ . 16P4 -

3-State Outputs

- t | /Multipl ith

M74HC257P Quadruple 2-input Data Selector/Multiplexer wi 3. NI a8 25 25 16P4 2 —182

3-State Outputs
M74HC258P * Quadruple 2-Input Data Selector/Multiplexer with 3, NI o _ o 16P4 o

3-State Outputs
M74HC298P * Quadruple 2-Input Data Selector/Multiplexer with NI o o _ 16P4 _

Output Latch .
M74HC354P * 8-Input Data Selector/N!uItnplexer with Data and 35N I o _ . 20p4 _

Address Latches and with 3-State Outputs
M74HC356P * 8-Input Data Selector/Multiplexer with Data and 35, N | o _ o 20p4 o

Address Latches and with 3-State Outputs

I 2 Invert output NI : Non inverted output 3S : 3-State output

1—8 MITSUBISHI
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INDEX BY FUNCTION

DECODERS
Electrical
Output | Output Package
Type Circuit function lti’lfo‘zlptﬁ:g]ae' ‘t’.gpagnt outlines Page
(LtoH) | (HtoL)
(ns) (ns)
M74HC42P 1-0f-10 Decoder 38 38 16P4 2—39
M74HC137P 1-of-8 Decoder/Demultiplexer with Address Latch 43 60 16P4 2 —86
M74HC138P 1-of-8 Decoder/Demultiplexer 38 50 16P4 2—91
M74HC138DPx| 1-of-8 Decoder/Demultiplexer 38 50 16P2P 2—91
M74HCT138P 1-0of-8 Decoder/Demultiplexer with LSTTL-Compatible Inputs — — 16P4 —
M74HC139P Dual 1-of-4 Decoder/Demultiplexer 55 55 16P4 2 —96
M74HC139DPx| Dual 1-of-4 Decoder/Demultiplexer 55 55 16P2P 2—96
M74HC154P *| 1-0of-16 Decoder/Demultiplexer — — 24P4D —
M74HC155P *| Dual 1-of-4 Decoder/Demultiplexer — — 16P4 —
M74HC237P 1-of-8 Decoder/Demultiplexer with Address Latch 59 47 16P4 2 —151
M74HC238P | 1-0f-8 Decoder/Demultiplexer — — 16P4 —
M74HC259P x| 8-Bit Addressable Latch/1-0f-8 Decoder — — 16P4 —
M74HC4511P x| BCD-to-Seven-Segment Latch/Decoder/Display Driver — — 16P4 —
M74HC4514P *| 1-0of-16 Decoder/Demultiplexer with Address Latch (“H” Level Output) — — 24P4D —
M74HCA4515P x| 1-0f-16 Decoder/Demultiplexer with Address Latch (“L” Level Output) — — 24P4D —
M74HCA4543P x| BCD-to-Seven-Segment Latch/Decoder/Display Driver for Liquid-Crystal Displays — — 16P4 —
Segment Identification of M74HC4511P, M74HC4543P
Decimal number 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 ] 0 i Zf |
Character | | ) I C | O (1 A T I N I
ENCODERS
Electrical characterstics|
Qutput | Output Package
T propaga- | propaga- P:
ype Circurt function B oo | oraae | outlinss age
(LtoH) | (Hto L)
(ns) (ns)
M74HC147P *| Decimal-to-BCD Priority Encoder — — 16P4 —
M74HC148P | Octal-to-BCD Prionty Encoder — — 16P4 —
COMPARATORS
M74HC85P x| 4-Bit Magnitude Comparator — — 16P4 —
M74HC688P *| 8-Bit Equality Comparator — — 20P4 —
FULL ADDER
| M74HC283P *] 4-Bit Binary Full Adder with Fast Carry — — 16P4 l —
PARITY GENERATOR/CHECKER
[ mM7aHC280P | 9-Bit Odd/Even Panty Generator/Checker 52 | 52 | 14P4 | 2—194]
REGISTER FILES
[ M7aHCe70P *| 4-By-4 Register File with 3-State Outputs — — 16P4 —
MITSUBISHI 1—9
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SYMBOLOGY

SYMBOLOGY
Symbol Descriptions
C, Input capacitance
CL Load capacitance Extenally connected load capacitance
Co Off-state output capacitance The output capacitance when the output is disabled
Cpp Power dissipation capacitance Internal capacitance of the IC calculated from operation supply current.
Cx External timing capacitance Externally connected capacitance used to set the output pulse width of a monostable multivibrator.
fi Input frequency The sine wave frequency applied to the input terminal
fmax Maximum repetition frequency Maximum input repetition frequency for normal IC operation.
GND Ground .
H Indicates the high logic level Used in voltage and current suffixes to indicate the high potential level.
I Indicates current or input Currents flowing into ICs are taken to be positive and those flowing out as negative.
lec Supply current The current flowing into the V¢c supply terminal.
lop Supply current The current flowing into the Vpp supply terminal.
N Input current Input current flowing into an input terminal when a voltage is applied.
Iy High-level input current The current flowing into an input when a specified high voltage is applied.
he Low-level input current The current flowing into an input when a specified low voltage is applied.
lo Output current Output currents flowing into ICs are taken to be positive and those flowing out as negative
lore Off-state leakage current The current flowing between the input and output of an analog switch is in the off state.
lon High-level output curent The current flowing out of an output which is in the high state.
loL Low-level output current The current flowing out of an output which is in the low state
lozn Off-state high-level output current The current flowing out of the off state output with a specified high output voltage applied.
lozL Off-state low-level output current The current flowing out of the off state output with a specified low output voltage applied.
L Indicates the low logic level Used in voltage and current suffixes to indicate the low potential level.
o Indicates output
Pq Power dissipation Product of the supply voltage and the supply current.
R Input resistance Externally connected intput resistance.
Re Load resistance Externally connected load resistance.
Rorr OFF resistance The DC resistance between the input and output of an analog switch is in the off state.
Ron ON resistance The DC resistance between the input and output of an analog switch is in the on state.
Rx External connected timing resistor Externally connected resistor used to set the output pulse width of a monostable multivibrator.
Ta Operating free-air temperature The temperature of the environment surrounding an IC.
tf Fall time Amount of time for the clock pulse to change from high to low.
th Hold time Amount of time that the input conditions must be held after related inputs are changed.
Topr Operating temperatuer The ambient temperature range for normal IC operation.
tpd Propagation delay time Amount of time required from a change of input signal until the corresponding change in output,
expressed as the average propagation time.
terL High-level to low-level Amount of time required from a change of input signal until the output changes from high-level
output propagation time to low-level.
tenz Output disable time from Amount of ime required from a change of input signal until the output changes from high-level
high-level to high-impedance.
teLn Low-level to high-level Amount of time required from a change of input signal until the ourtput changes from
output propagation time low-level to high-level
tpLz Output disable time from low-level . Amount of time required from a change of input signal until the output changes from low-level
to high-impedance.
tpzn Output enable time to high-level Amount of time required from a change of input signal until the output changes from
high-impedance to high-level
tezL Output enable time to low-level Amount of time required from a change of input signal until the output changes from
high-impedance to low-level.
tr Rise time Amount of time for the clock pulse to change from low to high
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 Amount of time that the input conditions must be held before related inputs are changed.
1—10 MITSUBISHI
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SYMBOLOGY

Symbol Descriptions

trhe High-level to low-level The time required for the output waveform voltage value to change from the 90% point
output transition time to the 10% point

trin Low-level to high-level The time required for the output waveform voltage value to change from the 10% point
output transition time to the 90% point

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

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

Vce Vcc supply voltage

Voo Vpp supply voltage

Vee Vee supply voltage

Vu Hysteresis voltage This voltage 1s the difference between the positive-going threshold and the negative-going

threshold voltages of the Schmitt trigger circuit

V, Input voltage Voltage applied to an input

Vin High-level input voltage The range of input voltages that represents a logic high in the system

VL Low-level input voltage The range of input voltages that represents a logic low In the system

Vo Output voltage Voltage applied to or appearing at an ouptut

Vou High-level output voltage Voltage at an ouptut in the high state

VoL Low-level output voltage Voltage at an output in the low state

Vss Vss supply voltage

Vr Threshold voltage The input voltage beyond at which the output changes

Vi Positive-going threshold voltage The threshold voltage at which the output changes when the input 1s changing from low to high

Vi— Negative-going threshold voltage The threshold voltage at which the output changes when the input 1s changing from high to low

z Indicates the Off-state Indicates that the output 1s in the high-impedance state

MITSUBISHI 1
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PACKAGE OUTLINES

TYPE 14P4 14-PIN MOLDED PLASTIC DIP

’
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19 02
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Dimension in mm
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TYPE 16P4 16-PIN MOLDED PLASTIC DIP
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19 g2

e
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Dimension in mm

O
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PACKAGE OUTLINES

TYPE 20P4 20-PIN MOLDED PLASTIC DIP

Dimension in mm
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4.5MAX
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TYPE 24P4D 24-PIN MOLDED PLASTIC DIP

Dimension in mm
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e
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4.5MAX

3MIN

T0.3
1207 1-5_07
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MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES

TYPE 14P2P 14-PIN MOLDED PLASTIC SOP(JEDEC 150mil body)

RAAABAA"

Dimension in mm

S N
g 0.1750.075 8
(2]
O : B
Nl
+0.09
1.27£0.15 0-4_0.05
w
S
o
o
g 8.650.1 o .
—_ IS -

0.75:0.2

TYPE 16P2P 16-PIN MOLDED PLASTIC SOP(JEDEC 150mil body)

Dimension in mm

RABAAAA®
S
O 37' 0.175+0.075 3
“ A b
R
+0.09
. 1.2740.15 94 _0.05 0.27 0.0
S
P
E 9.940.1 .LQ -
S -
| 0.75+0.2
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MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES

TYPE 20P2V 20-PIN MOLDED PLASTIC SOP(JEDEC 300mil body)

“AAHAAARAAAR"

Dimension in mm

7.5+0.1
10.3+0.3

O
NIEERTTELE
1

+0.09
—0.05

0.4

.27£0.15

1.025

12.8+0.1

2.3

. 2.5+0.15

|
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QUADRUPLE 2-INPUT POSITIVE NAND GATE

MITSUBISHI HIGH SPEED CMO0S

M74HCOOP
M74HCOODP

DESCRIPTION

The M74HCO00 is a semiconductor integrated circuit con-
sisting of four 2-input positive-logic NAND, usable as nega-
tive-logic NOR gates.

FEATURES

® High-speed: 8ns typ. (C_=15pF, Vcc=5V)

® Low power dissipation: 5z W/package (max)
(Vee=5V, Ta=25TC, quiescent state)

High noise margin: 30% of V¢, min (Vgc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Voc=2~6V

Wide operating temperature range: Ta=—40~-485C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HCO00 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.S00.

Buffered outputs Y improve input-to-output transfer charac-
teristics and reduce to a minimum output impedance varia-
tions with respect to input voltage variations.

When both inputs A and B are high, the output Y will be-
come low, and when at least one of the inputs is low, the
output Y will become high.

FUNCTION TABLE

Inputs Output
A B Y
L L H
H L H
L H H
H H L

PIN CONFIGURATION (TOP VIEW)

\J
ar—[1 4] Vee
INPUTS
B1—[2 13] - B4 ‘
INPUTS
outPUT Y1+ [3] @T_{I — A4
n2—[4]
INPUTS
B2 E [10] - B3 I
INPUTS
outrut  v2+[6] @E A3

ano  [7]

[11]—~va  oureur

[8]—~vY3  ourpur

14P4

Outline 14P2P

LOGIC DIAGRAM (EACH GATE)

INPUTS {g Z:D)——CD———D&—O Y OUTPUT

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voitage —0.5~+7.0 \Y
vV, Input voltage —0.5~Vge+0.5 \
Vo Output voltage —0.5~Vgc+0.5 \Y

Vv, <oV —20
hi Input protection diode current V> Voo 20 mA
Vo < 0V —20

lok Output parasitic diode current VoS Voo 20 mA
lo Output current, per output pin +25 mA
lee Supply/GND current Vce, GND +50 mA
Pd Power dissipation (Note 1) 500 mwW
Tstg Storage temperature range —65~-+150 T

Note 1 @ M74HCO0DP, T = —40~+50C and Ty = 50~85C are derated at —5SmW/C

MITSUBISHI 2—3
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MITSUBISHI HIGH SPEED CMOS

M74HCOOP
M74HCOODP

QUADRUPLE 2-INPUT POSITIVE NAND GATE

RECOMMENDED OPERATING CONDITIONS (14 =—40~+85C)

Symbol Parameter Limits Unit
Min Typ Max .
Vce Supply voltage 2 6 \%
V, Input voltage 0 Vece v
Vo Output voltage 0 Vece \
Topr Operating temperature range —40 +85 C
Vee = 2.0V 0 1000
tr, tf Input risetime, falltime Voo = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limuts
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo =0.1V, Vec—0.1V 2.0 1.5 -5
Vin High-level input voltage 4.5 3.15 3.15 v
llo] = 20uA
6.0 4,2 4.2
2.0 0.5 0.5
Vo = Vee—0. 1V
Ve Low-level input voltage o] = 20uA 4.5 1.35 1.35 \Y
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20xA 4.5 4.4 4.4
Vo.; High-level output voltage Vi=Vy, Vi lon = —20uA 6.0 5.9 5.9 v
low = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5.63
loL = 201A 2.0 0.1 0.1 ]
lo. = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi=Vy loL = 20uA 6.0 0.1 0.1 \Y
lo. = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0.26 0.33
hin ngh-lével input current V=6V 6.0 0.1 1.0
I Low-level input current V) =0V 6.0 —0.1 —1.0 HA
lcc Quiescent supply current Vi = Vce, GND, lo=0uA 6.0 1.0 10.0 A
74 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCOOP
M74HCOODP

QUADRUPLE 2-INPUT POSITIVE NAND GATE

SWITCHING CHARACTERISTICS (Voo =5V, Ta =25¢C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10
ns
t output transition time 10
THE CL = 15pF (Note 3)
toLn Low-level to high-level and high-level to low-level 15
tenL output propagation time 15 ns
SWITCHING CHARACTERISTICS (voc =2~6v, Ta = —40~+85T)
Limits
Symbol Parameter Test conditions 25C —40~-+-85C Umit
Vee(V) Min Typ Max Min Max
2.0 75 95
tren Low-level to high-level and 4.5 15 19 '
high-level to low-level 6-0 13 16
igh-level to low-leve ns
¢ 2.0 75 %
trmL output transition time 4.5 15 19
6.0 13 16
CL = 50pF (Note 3)
LT 2.0 90 13
teLn Low-level to high-level and 4.5 18 23
high-level to low-level 6.0 15 19 ns
igh-level to low-leve
¢ 2.0 % 13
torL output propagation time 4.5 18 23
6.0 15 19
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 2) 25 pF
Note 2 : Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per gate)
The power dissipated during operation under no-load conditions Is calculated using the following formula
Po = Cpp * Voc? * fitlee * Vec
Note 3 @ Test Circuit
INPUT Vee OUTPUT
PG DUT
(1) The pulse generator (PG) has the following
50Q Cc charactenistics (10%~90%) tr = 6ns, tf = 6ns
GND (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance
TIMING DIAGRAM
MITSUBISHI s
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MITSUBISHI HIGH SPEED CMOS

M74HCO2P
M74HCO2DP

QUADRUPLE 2-INPUT POSITIVE NOR GATE

DESCRIPTION

The M74HCO02 is a semiconductor integrated circuit con-
sisting of four 2-input positive-logic NOR, usable as nega-
tive-logic NAND gates.

FEATURES

® High-speed: 8ns typ. (C_=15pF, Vec=5V)

® Low power dissipation: 54 W/package (max)
(Vee=5V, Ta=25TC, quiescent state)

High noise margin: 30% of Vg, min (Voc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~-+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC02 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance “equivalent to the
74LS02.

Buffered outputs Y improve input-to-output transfer charac-
teristics and reduce to a minimum output impedance varia-
tions with respect to input voltage variations.

When both inputs A and B are low, the output Y will be-
come high, and when at least one of the inputs is high, the
output Y will become low.

FUNCTION TABLE

Inputs Output
Y

I(r|Iir|>»
Ijz|r|r|lm
ririr|x

PIN CONFIGURATION (TOP VIEW)

S

ourru 1 +[1] 1] Vee
s l a1—[2] [13] - v4  oureur
g1 —[3] [12] - B4

outrut  v2[4] [17] - As } e
ours \ a2—[5] [10] - v3  outpur
B2—[6 | [9]+ B3

ano 7] (8] A3

} INPUTS

14P4

Outline 14P2P

LOGIC DIAGRAM (EACH GATE)

INPUTS {AZ:DO—D—DO—OY ouTPUT
B

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Veo Supply voltage —0.5~+7.0 \Y
\2 Input voltage —0.5~Vcc+0.5 \
Vo Output voltage —0.5~Vge+0.5 \Y
i Input protection diode current Vi<ov —20 mA

Vi > Vee 20
: Vo < OV —20

lok Output parasitic diode current Vo> Ve 20 mA
lo Output current, per output pin +25 mA
lec Supply/GND current Vee, GND +50 mA
Pd Power dissipation (Note 1) 500 mwW
Tstg Storage temperature range —65~--150 C

Note 1 @ M74HC02DP, T = —40~+50C and T = 50~85'C are derated at —5mW/C
76 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCO2P
M74HCO2DP

QUADRUPLE 2-INPUT POSITIVE NOR GATE

RECOMMENDED OPERATING CONDITIONS (T, = —40~-+85C)

Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 2 6 v
vV, Input voltage 0 Vee \%
Vo Output voltage 0 Vee \4
Topr Operating temperature range —40 -+85 ‘C
Ve = 2.0V 0 1000
tr, tf Input risetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~-+85C Umit
Vee(V) Min Typ Max Min Max
Vo= 0.1V 2.0 1.5 1.5
Vin High-level input voltage 4.5 3.15 3.15 \%
llo] = 20uA
6.0 4.2 4.2
Vo= 0.1V, Vgc—0.1V 2.0 0-5 0-5
VL Low-level input voltage 4.5 1.35 1.35 \%
[1o] = 20uA
6.0 1.8 1.8
low = —20uA 2.0 1.9 1.9
low = —20uA 4.5 4.4 4.4
Von High-level output voltage Vi=Vi lon = —20uA 6.0 5.9 5.9 \
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5.68 5.63
lop = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage Vi= Vi, ViL loL = 20uA 6.0 0.1 0.1 v
lor = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0.26 0.33
I High-level input current V, =6V 6.0 0.1 1.0
[ Low-level input current V=0V 6.0 —0.1 —1.0 A
lcc Quiescent supply current V; = Vce, GND, lo=0uA 6.0 1.0 10.0 A
MITSUBISHI 7
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MITSUBISHI HIGH SPEED CMOS

M74HCO2P
M74HCO2DP

QUADRUPLE 2-INPUT POSITIVE NOR GATE

SWITCHING CHARACTERISTICS (vec =5V, Ta=25¢)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10 ns
t tput t tion tl 10
THL output transition time G = 15pF (Note 3)
teLn Low-level to high-level and high-level to low-level 15
ns
tonL output propagation time 15
SWITCHING CHARACTERISTICS (Vco =2~6V, Ty = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 75 95
trim Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
ign-level 1o low-level
9 2.0 75 %
trag output transition time 4.5 15 19
6.0 13 16
CL = 50pF (Note 3)
LT 2.0 % 113
teLn Low-level to high-level and 4.5 18 23
high-level to low-level 6.0 15 19 ns
Igh-leve! wW-levi
< 2.0 30 113
tenL output propagation time 4.5 18 23
6.0 15 19
C, Input capacitance 10 10 pF
Cep 'Power dissipation capacitance (Note 2) 31 pF
Note 2 © Cgp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per gate)

Note 3 :

The power dissipated during operation under no-load conditions is calculated using the following formula:

Po = Cpp * Vec? * fitlee * Voo

Test Circuit

INPUT

Vee OUTPUT

PG

DUT N

500

TIMING DIAGRAM

/__—_—\ Vee
A B Z 50% 50%
\————— GND

ieno l"L

true tren

<
—] %% w7 Vo
Y 50% 50%
10% 10%
Vou
e teLn
1

(1)The pulse generator (PG) has the following
charactenstics (10%~90%)" ty = 6ns, tf = 6ns

(2) The capacitance C_ Includes stray wiring
capacitance and the probe input capacitance

MITSUBISHI
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QUADRUPLE 2-INPUT POSITIVE NAND GATE WITH OPEN-DRAIN OUTPUTS

MITSUBISHI HIGH SPEED CMOS

M74HCO3P

DESCRIPTION

The M74HCO3 is a semiconductor integrated circuit con-
sisting of four 2-inyut positive-logic NAND usable as nega-
tive-logic NOR gates, with open-drain outputs.

FEATURES

® Open-drain outputs

® High-speed: 10ns typ. (C_,=15pF, Voc=5V)

® Low power dissipation: 52 W/package (max)
(Vee=5V, Ta=25C, quiescent state)

High noise margin: 30% of Ve, min (Vgc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HCO03 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS_logic 4000B series
while giving high-speed performance equivalent to the
74LS03.

Open-drain outputs permit a versatile selection of high out-
put impedances by means of externally connected load re-
sistors. This makes “AND ties” a possibility, unlike the case
of normal gates.

When both inputs A and B are high, the output Y will be-
come low, and when at least one of the inputs is low, the
output Y will become high.

Note that this IC differs from the 74LS03 and a voltage
higher than V¢ can not be applied to the output.

FUNCTION TABLE

Inputs Qutput
Y

I Trir|>»
IrIT|r|w
[l s o s o

PIN CONFIGURATION (TOP VIEW)

\ s
ad A 14
INPUTS w1 [ 1] veo
81 —[2] [13] - B4
INPUTS
outeuT  v1 «—[3] * @E — A4
*
A2—[4] [11]—v4 outPuT
INPUTS
—-|5
B2 E@ -8l INPUTS
outrut  v2+—[®6 9]+ A3
*
7

(8]~ vs outeur

GND

Outline 14P4

* Open-drain outputs

LOGIC DIAGRAM (EACH GATE)

Vee
A LY OUTPUT
INPUTS 1
B

MITSUBISHI 9—g
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MITSUBISHI HIGH SPEED CMOS

M74HCO3P

QUADRUPLE 2-INPUT POSITIVE NAND GATE WITH OPEN-DRAIN OUTPUTS

ABSOLUTE MAXIMUM RATINGS (Ta=—40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unmit
Vee Supply voltage —0.5~+47.0 \
vV, Input voltage —0.5~Vce+0.5 \Y
Vo Output voltage —0.5~Vgc+0.5 \

Vv, <0V —20
i Input protection diode current VS Voo 20 mA
Vo <0V —20
lok Output parasitic diode current Vo> Voo 20 mA
lo Output current, per output pin +25 mA
lcc Supply/GND current Vee, GND +50 mA
Pd Power dissipation 500 mwW
Tstg Storage temperature range —65~+150 c
RECOMMENDED OPERATING CONDITIONS (7a= —40~+85C)
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 2 6 \
V, Input voltage 0 Vece \"
Vo Output voltage 0 Vee v
Topr Operating temperature range —40 +85 C
Voo = 2.0V 0 1000
tr, tf Input risetime, fallime Voo = 4.5V 0 500 ns
Vge = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85T Unit
Vee(V) Min Typ Max Min Max
Vo= 0.1V, Vee—0.1V 2.0 1.5 18
Viy High-level input voltage o] = 204A (Note 2) 4.5 3.15 3.15 \
6.0 4.2 4.2
2.0 0.5 0.5
Vo = Vee—0. 1V
ViL Low-level input voltage llo| = 20uA (Note 2) 4.5 1.35 1.35 \
6.0 1.8 1.8
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi= Vi loo = 20uA 6.0 0.1 0.1 \
loL = 4.0mA 4.5 0.26 0.33
loL=5.2mA 6.0 0.26 0.33
[ High-level input current V=6V 6.0 0.1 1.0
I Low-level input current V=0V 6.0 —0.1 —1.0 “A
Vi = Vi, Vi, Vo = Ve 6.0 0.5, 5.0
lo Maximum output leakage current Vi= Vs Ve, Vo = GND 6.0 0.5 5.0 #A
lcc Quiescent supply current V= Vge, GND, lo=0uA 6.0 1.0 10.0 HA
2—10 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCO3P

QUADRUPLE 2-INPUT POSITIVE NAND GATE WITH OPEN-DRAIN OUTPUTS

SWITCHING CHARACTERISTICS (Vo =5V, Ta=25C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
1 High-level to low-level output transition t A= 1K ‘ 10
- -level output transition time ns
e P C, = 15pF (Note 2)
teLn Low-level to high-level and high-level to low-level RL= 1KQ, C_= 5pF (Note 2) 20
tonL output propagation time R.=1KQ, C_ = 15pF (Note 2) 20 ns
SWITCHING CHARACTERISTICS (vce =2~6V, Ta = —40~+85T)
Limits
Symbol Parameter Test conditions 25C —40~-+85C Unit
Veo(V) Min yp Max Min Max
high-level to low-level 2.0 75 %
igh-level to low-leve
tri gt { transition t 4.5 15 19 ns
output transition time
P 6.0 13 16
2.0 125 158
t A= 1Ko 4.5 25 32
PLH Low-level to high-level and CL = 50pF (Note 2) .
high-level to low-level T 6.0 2 27 ns
igh-level to low-leve
o 2.0 125 158
[ output propagation time 4.5 25 32
6.0 21 27
C, Input capacitance 10 10 pF
Co Output capacitance A or B= GND 10 10 pF
Cep Power dissipation capacitance (Note 1) 11 pF
Note 1 : Cpp 1s the internal capacitance of the IC calculated from operation supply current under no-load conditions (per gate)
The power dissipated during operation under no-load conditions is calculated using the following formula
Po = Cpp * Voo? * fitlce * Vee
Note 2 : Test Circuit
INPUT Vee OUTPUT Vee
T RL
PG DUT
500 N (1) The pulse generator (PG) has the following
GND charactenistics (10%~90%) t; = 6ns, t = 6ns
(2) The capacitance C_ Includes stray wiring
capacitance and the probe input capacitance
TIMING DIAGRAM
Vee
A, B 50%
GND
tpuL
X-[90%
Y 50%
10% Vo
truL
MITSUBISHI 911
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MITSUBISH! HIGH SPEED CMOS

M74HCO04P

M74HCO04DP

HEX INVERTER

DESCRIPTION
The M74HCO04 is a semiconductor integrated circuit con-
sisting of six inverters.

FEATURES

® High-speed: 10ns typ. (C_=15pF, Voc=5V)

® Low power dissipation: 52 W/package (max)
(Vee=5V, Ta=25C, quiescent state) ‘
High noise margin: 30% of V¢, min (Vgc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~+485C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC04 to
maintain the .Jlow power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.S04.

Buffered outputs Y improve input-to-output transfer charac-
teristics and reduce to a minimum output impedance varia-
tions with respect to input voltage variations.

When input A is high, the output Y is low, and when input A
1s low, the output Y will become high.

FUNCTION TABLE

Input Output
A Y
L H
H L

PIN CONFIGURATION (TOP VIEW)

U
INPUT Al—]1 E Vee
OUTPUT Y1 « E&?E —A6  INPUT

INPUT A2 — E D — Y6 ouTtPuT
oUTPUT Y2+ r_—& [11]+- A5  eur

INPUT A3 — E :I —+ Y5 OuTPUT
OUTPUT Y3+ [: (9] A4  weur
ano 7] [8]—v4 outeur
. 14P4
Outline 14P2P

LOGIC DIAGRAM (EACH INVERTER)

INPUT OUTPUT

AO—>0—0>—D0—OY

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~-+7.0 \
\ Input voltage —0.5~Vcct+0.5 Y,
Vo Output voltage —0.5~Vcc+0.5 \%

v, <oV —20
[11% Input protection diode current V> Voo 20 mA
Vo < 0V —20

lok Output parasitic diode current Vo> Voo 20 mA
lo Output current, per output pin +25 mA
lcc Supply/GND current Vee, GND +50 mA
P4 Power dissipation (Note 1) 500 mw
Tstg Storage temperature range —65~+150 c

Note 1 @ M74HC04DP, T4 = —40~+50C and T4 = 50~85C are derated at —5mW/C
91 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCO04P
M74HCO04DP

HEX INVERTER

RECOMMENDED OPERATING CONDITIONS (1= —40~+85C)

Limits
Symbol Parameter i Tvo Mo Unit
Vee Supply voltage 2 6 \'
V, Input voltage 0 Vee v
Vo Output voltage 0 Vee \
Topr Operating temperature range —40 +85 c
Vee = 2.0V 0 1000
tr, tf Input nsetime, falltime Voo = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+-85C Unit
Vee(V) Min Typ Max Min Max
2.0 1.5 1.5
Vo=0.1V
Vin High-level input voltage lo! = 201A 4.5 3.15 3.15 \
6.0 4.2 4.2
2.0 0.5 0.5
Vo = Vee—0. 1V
Ve Low-level input voltage 4.5 1.35 1.35 \%
lIo| = 20uA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage V)=V lon = —20uA 6.0 5.9 5.9 v
loy = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage V)=V loL = 20uA 6.0 0.1 0.1 \Y
lou = 4.0mA 4.5 0.26 0.33
h loL = 5.2mA 6.0 0.26 0.33
hn High-level input current V=6V 6.0 0.1 1.0
L Low-level input current V, =0V 6.0 —0.1 —1.0 #A
lcc Quiescent supply current Vi = Vcg, GND, lp=0xA 6.0 1.0 10.0 ©A
MITSUBISHI r—13
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MITéUBISHI HIGH-SPEED CMOS

M74HCO04P
M74HCO04DP

HEX INVERTER

SWITCHING CHARACTERISTICS (vcc =5V, Ta=25¢C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trim Low-level to high-level and high-level to low-level 10 ns
trie output transition time G. = 15pF (Note 3) 10
toLn Low-level to high-level and high-level to low-level . 17 n
terL output propagation time 17 s
SWITCHING CHARACTERISTICS (Voo =2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+-85C Unit
Veo(V) Min Typ Max Min Max
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
o 2.0 75 %
trae output transition time 4.5 15 19
6.0 13 16
CL = 50pF (Note 3
= S0pF (Note 3) 2.0 86 108
teLn Low-level to high-level and 4.5 19 24
high-level to low-level 6.0 16 20 ns
9 2.0 86 108
tonL output propagation time 4.5 19 24
6.0 16 20
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 2) 26 pF

Note 2 @ Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions. (per inverter)
The power dissipated during operation under no-load conditions is calculated using the following formula
Pp = Cep * Voo * fitlce * Vee

Note 3 : Test Circuit

INPUT Veo OUTPUT

I

PG DUT

(1)The pulse generator (PG) has the following
500 i Co. characteristics (10%~90%). tr = 6ns, tf = 6ns
GND J;

(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance

TIMING DIAGRAM

Vee
A ) 50%
__ﬂ \— GND
trin
o
- 90% Von
Y 50%
0%y
L
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MITSUBISHI HIGH SPEED CMOS

M74HCUO4P
M74HCUO04DP

HEX UNBUFFERED INVERTER

* DESCRIPTION
The M74HCUO04 is a semiconductor integrated circuit con-
sisting of six unbuffered inverters.

FEATURES

@ High-speed- 7ns typ. (C_=15pF, Vec=5V)

® Low power dissipation: 54 W/package (max)
(Voc=5V, Ta=25T, quiescent state)

® Capable of driving 10 LSTTL loads

® Wide operating voltage range: Vec=2~6V

® \Wide operating temperature range: Ta=—40~-+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HCU04 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.504.

Unbuffered outputs Y make this device suitable for linear
circuit applications such as oscillators and amplifier circuits
as well as logic system applications. However, considera-
tion must be given in linear circuit applications dissipated
power I1s much greater than of the 4000B series.

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

FUNCTION TABLE

Input Output
A Y
L H
H L

PIN CONFIGURATION (TOP VIEW)

4] Voo

[13]— A6 npuT

\ Y4
INPUT A1 — E
outPut Y1 +—[2]

INPUT A2 — E
output  v2+[4]

[12] - Y6 outeur

ﬁm«,\s NeUT

E“ Y5 OUTPUT

%E — A4 INPUT
8] va

weuT - A3 [5]
v3+[6]
GND E

QuUTPUT

QUTPUT

14P4

Outline 14P2P

LOGIC DIAGRAM (EACH INVERTER)

INPUT A O——-DO———O Y OUTPUT

ABSOLUTE MAX'MUM RAT'NGS (Ta = —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 \%
V, Input voltage —0.5~Vcc+0.5 \'
Vo Output voltage —0.5~Vcc+0.5 \Y
hk Input protection diode current V<o —20 mA

Vi > Vee 20
lok Output parasitic diode current Vo <OV —20 mA

Vo > Vee 20
lo Output current, per output pin +25 mA
lec Supply/GND current Ve, GND +50 mA
Pd Power dissipation (Note 1) 500 mw
Tstg Storage temperature range —65~-+150 T

Note 1 @ M74HCUO4DP, T = —40~+50T and Tq = 50~85C are derated at —-5mW/°C_
MITSUBISHI N
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MITSUBISHI HIGH SPEED CMOS

M74HCUO4P
M74HCUO04DP

HEX UNBUFFERED INVERTER

RECOMMENDED OPERATING

CONDITIONS (15 = —40~+85C)

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \%
V, Input voltage h 0 Vce \"
Vo Output voltage 0 Vee \"
Topr Operating temperature range —40 +85 c
tr, tf Input nisetime, falltime No Limit ns
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+-85C Unit
Veo(V) Min Typ Max Min Max
Vo =0.2V, llo| = 20xA 2.0 1.7 1.7
Vin High-level input voltage Vo =0.5V, |lo| = 20uA 4.5 3.6 3.6 v
Vo=0.5V, |lo| = 20uA 6.0 4.8 4.8
Vo = Vcc—0.2V, |lp| = 20uA 2.0 0.3 0.3
Vie Low-level input voltage Vo = Vge—0.5V, |lo] = 20xA 4.5 0.8 0.8 Vv
Vo = Vee—0.5V, llol = 20uA 6.0 1.1 1.1
2.0 1.8 1.8
Vi= Vi, lon= —20uA 4.5 4.0 4.0
Vou High-level output voltage 6.0 5.5 5.5 \
V;= GND, loy = —4.0mA 4.5 3.98 3.84
Vi = GND, loy = —5.2mA 6.0 5.48 5.34
2.0 0.2 0.2
Vi = Vi, loL = 20uA 4.5 0.5 0.5
Voo Low-level output voltage 6.0 0.5 0.5 \
Vi = Vce, low =4.0mA 4.5 0.26 0.33
V)= Vce, low =5.2mA 6.0 0. 26 0.33
hin High-level input current Vi =6V 6.0 0.1 1.0
e Low-level input current V=0V 6.0 —0.1 —1.0 A
lcc Quiescent supply current Vi = Vce, GND, lo=0uzA 6.0 1.0 10.0 A
2—16 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCUO04P
M74HCUO04DP

HEX UNBUFFERED INVERTER

SWITCHING CHARACTERISTICS (Vcc =5V, Ta = 25¢C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trim Low-level to high-level and high-level to low-level 10 ns
t tput ti t t 10
THL output transition time CL = 15pF (Note 3)
teLn Low-level to high-level and high-level to low-level 13 ns
tphL output propagation time 13
SWITCHING CHARACTERISTICS (Ve =2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25°C —40~+-85C Unit
Vee(V) Min Typ Max Min Max
2.0 75 95
trim Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
’ 2.0 75 %5
trac output transition time 4.5 15 19
Cu = 50pF (Note 3) 6.0 13 19
LT 2.0 82 103
teen Low-level to high-level and 4.5 16 21
high-level to low-level 6.0 14 18 ns
gneve 2.0 82 103
oL output propagation time 4.5 16 21
6.0 14 18
C, Input capacitance 15 15 pF
Cep Power dissipation capacitance (Note 2) 25 pF

Note 2 : Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per inverter)
The power dissipated during operation under no-load conditions is calculated using the following formula
Pp = Cpp * Voc? * fitlee * Vec

Note 3 ! Test Circuit

INPUT Vee OUTPUT

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

PG DUT l
500 j)' (o characteristics (10%~90%) tr = 6ns, tf = 6ns
GND l

(2) The capacitance C_ ncludes stray wiring
capacitance and the probe input capacitance

TIMING DIAGRAM

/___\ Vee
50%

true trin
—a
0% Von
50%
10% Vo
trLn
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCO8P
M74HCOSDP

QUADRUPLE 2-INPUT POSITIVE AND GATE

DESCRIPTION
The M74HCO8 is a semiconductor integrated circuit con-
sisting of four 2-input positive-logic AND, usable as nega-
tive-logic OR gates.

FEATURES

® High-speed: 9.5ns typ. (C_=15pF, V¢c=5V)

® Low power dissipation: 52W/package (max)
(Voc=5V, Ta=257C, quiescent state)

High noise margin: 30% of V¢, min (Vog=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~+485C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HCO08 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.S08.

Buffered outputs Y improve input-to-output transfer charac-
teristics and reduce to a minimum output impedance varia-
tions with respect to input voltage variations.

When both inputs A and B are high, the output Y will be-
come high, and when at least one of the inputs is low, the
output Y will become low.

FUNCTION TABLE

inputs Output
A B Y
L L L
H L L
L H L
H H H

PIN CONFIGURATION (TOP VIEW)

A

A =[] [14] Voo
INPUTS {
B1 —»I:z:—]-| @ 73] — A4
INPUTS
outrur Y1 "‘E @E“ B4 }
{ A2 —[4] [17] — v4  outeur
INPUTS
—15 10] —
ge )

outPuT Y2 ‘-E _T_l B3
ano [T (8] —vs ourpur

4P4

Outline 14P2P

LOGIC DIAGRAM (EACH GATE)

INPUTS Y OUTPUT

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~-47.0 v
\ Input voltage —0.5~Vgc+0.5 \
Vo Output voltage —0.5~Vgc+0.5 v
Ik Input protection diode current < —20 mA

V| > Vee 20
lok Output parasitic diode current Vo <OV —20 mA
Vo > Vee 20
lo Output current, per output pin +25 mA
lce Supply/GND current Ve, GND +50 mA

Pd Power dissipation (Note 1) 500. mw

Tstg Storage temperature range —65~-+150 C

Note 1 @ MT74HCO8DP, Tq = —40~+50"C and T4 = 50~85C are derated at —5mW/C

2—18
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MITSUBISHI HIGH SPEED CMOS

M74HCOS8SP
M74HCO8DP

QUADRUPLE 2-INPUT POSITIVE AND GATE

RECOMMENDED OPERATING CONDITIONS (T, = —d0~+85¢)

Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 2 6 \"
V, Input voltage 0 Vece \"
Vo Output voltage 0 Vce \
Topr Operating temperature range —40 -+85 ‘T
Vee = 2.0V 0 1000
tr, tf Input risetime, falltime Voo = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo=0.1V, Vec—0.1V 2.0 1.5 -5
Vin High-level input voltage ol = 20A 4.5 3.15 3.15 v
6.0 4.2 4.2
Vo= 0.1V 2.0 0.5 0.5
T Low-level input voltage 4.5 1.35 1.35 v
“0‘ = 20uA
6.0 1.8 1.8
lon = —201A 2.0 1.9 1.9
low = —20uA 4.5 4.4 4.4
Von High-level output voltage V=V lon = —20uA 6.0 5.9 5.9 \%
lon = —4.0mA 4.5 4.18 4.13
loy = —5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi=Vp, Vi loL = 20uA 6.0 0.1 0.1 A\
lo. = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0. 26 0.33
I High-level input current V,= 6V 6.0 0.1 1.0
e Low-level input current vV, =0V 6.0 —0.1 —1.0 #A
lcc Quiescent supply current V= Vcc, GND, lop=0xA 6.0 1.0 10.0 ©A
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MITSUBISHI HIGH SPEED CMOS

, M74HCOS8P
M74HCO8DP

QUADRUPLE 2-INPUT POSITIVE AND GATE

SWITCHING CHARACTERISTICS (Veo =5V, Ta=25C)

Symbol Parameter Test conditions Limits Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10
s
tral output transition time 10 n
=1
teLn Low-level to high-leve! and high-level to low-level C 5pf (Note 3) 15
tpHL output propagation time 20 s
SWITCHING CHARACTERISTICS (Voc = 2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
9 2.0 75 %
true output transition time 4.5 15 19
6.0 13 16
C. = 50pF (Note 3
= S0pF (Note 3) 2.0 121 151
teLn Low-level to high-level and 4.5 24 30
high-level to low-level 6.0 2 2 ns
9 2.0 121 151
[ output propagation time 4.5 ‘ 24 30
6.0 20 25
C, Input capacitance 10 10 pF
Cprp Power dissipation capacitance (Note 2) 40 pF

Note 2 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per gate)
The power dissipated during operation under no-load conditions is calculated using the following formula
Pb = Cpp * Vec? * fitlee * Vee

Note 3 : Test Circuit

INPUT Vee OUTPUT

I

PG DUT

(1)The pulse generator (PG) has the following
500 C. charactenistics (10%~90%) ty = 6ns, tf = 6ns
iGND l (2

) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance

TIMING DIAGRAM

/———\ Vee
A B 7 50% kSO%
- GND
> true
%% Vou
\ 50%
10% Vou
torn
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MITSUBISHI HIGH SPEED CMOS

M74HC10P
M74HC10DP

TRIPLE 3-INPUT POSITIVE NAND GATE

DESCRIPTION

The M74HC10 1s a semiconductor integrated circuit con-
sisting of three 3-input positive-logic NAND, usable as
negative-logic NOR gates.

FEATURES

® High-speed: 10ns typ. (C,=15pF, Vec=5V)

® Low power dissipation: 5¢W/package (max)
(Vee=5V, Ta=257C, quiescent state)

High noise margin- 30% of Vcc, min (Vec=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vec=2~6V

Wide operating temperature range: Ta=—40~+85C

APPLICATION
General purpose, for use in ipdustrial and consumer digital
equipment.

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC10 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.510.

Buffered outputs Y improve input-to-output transfer charac-

PIN CONFIGURATION (TOP VIEW)

A\

a1 —[1] 4] Veo
INPUTS BY — E%E «—C1 INPUT
A2 — E@ E - Y1 OUTPUT

INPUTS |  B2— D_—
c2—[5]

OUTPUT Y2 E

E«ca

10|+ B3 INPUTS
9|+ A3

ano 7 [8]—vs ourpur
. 14P4
Outline 14P2p

LOGIC DIAGRAM (EACH GATE)

teristics and reduce to a minimum output impedance varia- A
tions with respect to input voltage variations. B
When all inputs A, B and C are high, the output Y will be- INPUTS Y OUTPUT
come low, and when at least one of the inputs is low, the
output Y will become high. c
FUNCTION TABLE
Inputs Output

A N Y

L L H

H L H

L H H

H H L
N=BC
ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage —0.5~-+7.0 \%
V, Input voltage —0.5~Vgc+0.5 Y
Vo Output voltage | —0.5~Vge+0.5 \
Ik Input protection diode current Vi< OV —20 mA

Vi > Vee 20
lok Output parasitic diode current Vo < OV —20 mA
| Vo> Vec 20

lo Output current, per output pin +25 mA
lce Supply/GND current Ve, GND +50 mA
Pd Power dissipation (Note 1) 500 T mw
Tstg Storage temperature range —65~~150 T

Note 1 @ M74HC10DP, T3 = —40~+50"C and Ty = 50~85C are derated at —5SmW/C
MITSUBISHI 21
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MITSUBISHI HIGH SPEED CMOS

M74HC10P
M74HC10DP

TRIPLE 3-INPUT POSITIVE NAND GATE

RECOMMENDED OPERATING CONDITIONS (T,= —40~+85C)

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 2 .6 \'4
V, Input voltage 0 Vce \%
Vo Output voltage Q0 Vee \Y
Topr Operating temperature range —40 +-85 c
Vg = 2.0V 0 1000
tr, tf Input nisetime, falitime Ve = 4.5V 0 500 ns
Vgc = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+-85C Unit
Voo(V) Min Typ Max Min Max
Vo =10.1V, Vee—0.1V 2.0 -5 15
Vin High-level input voltage 4.5 3.15 3.15 \%
[1o| = 20uA
6.0 4.2 4.2
2.0 0.5 0.5
Vo = V¢c—0.1V
Vo Low-level input voltage 4.5 1.35 1.35 \%
[lo| = 20uA
6.0 1.8 1.8
lon = —201A 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vu, Vi lon = —20uA 6.0 5.9 5.9 Vv
low = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5.63
lou = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage Vi=Vpy lor = 20uA 6.0 0.1 0.1 \"
loL = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0. 26 0.33
ha High-level input current V, =6V 6.0 0.1 1.0
[ Low-level input current V=0V 6.0 —0.1 —1.0 1A
lcc Quiescent supply current V| = Vg, GND, lo=0uA 6.0 1.0 10.0 rA
_— MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC10P
M74HC10DP

TRIPLE 3-INPUT POSITIVE NAND GATE

SWITCHING CHARACTERISTICS (Vcc =5V, Ta=25¢)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trim Low-level to high-level and high-level to low-level 10 ns
tril output transition time G0 = 15pF (Note 3) 10
teLm Low-level to high-level and high-level to low-level 15 ns
tenl output propagation time 15
SWITCHING CHARACTERISTICS (vcc =2~6V, Ty = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 75 95
trim Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
-lev -lev
¢ 2.0 75 95
trac output transition time 4.5 15 19
6.0 13 16
Cp = 50pF (Note 3)
LT 2.0 % 120
teLn Low-level to high-level and 4.5 19 24
high-level to low-level 6.0 16 20 ns
-lev -lev
¢ 2.0 9% 120
[ output propagation time 4.5 19 24
6.0 16 20
C, Input capacitance 10 10 pF
Cerp Power dissipation capacitance (Note 2) 36 pF
Note 2 : Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per gate)
The power dissipated during operation under no-load conditions 1s calculated using the following formula
Po = Cpp * Vec? * fitlee * Vee
Note 3 @ Test Circuit
INPUT Vee OUTPUT
PG DUT
J (1) The pulse generator (PG) has the following
500 C. characteristics (10%~90%) tr = 6ns, t; = 6ns
GND (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance
TIMING DIAGRAM
/___\ Vee
A, B, C y 50% K50%
GND
Y
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MITSUBISHI HIGH SPEED CMOS

M74HC11P
M74HC11DP

TRIPLE 3-INPUT POSITIVE AND GATE

DESCRIPTION :

The M74HC11 is a semiconductor integrated circuit con-
sisting of three 3-input positive-logic AND, usable as nega-
tive-logic OR gates.

FEATURES

® High-speed: 12ns typ. (C_=15pF, Vgc=5V)

® Low power dissipation: 52W/package (max)
(Veec=5V, Ta=25C, quiescent state)

High noise margin: 30% of V¢, min (Vec=4.5V, 6V)
Capabile of driving 10 LSTTL loads ’

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC11 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74LS11.

Buffered outputs Y improve the input-to-output transfer
characteristics and reduce to a minimum output impedance
variations with respect to input voltage variations.

When all inputs A, B and C are high, the output Y will be-
come high, and when at least one of the inputs is low, the
output Y will become low.

FUNCTION TABLE

Inputs Output
A N Y
L L L
H L L
L H L
H H H
N=8-C

PIN CONFIGURATION (TOP VIEW)

J

weurs | M ] 4] veo
81 —[2] [13] - c1 ineur
A2 — E% 12] - v1 outpur

INPUTS | B2 — E

c2—[35]

outPuT Y2 [

GanD [7]

1]+ c3

[10] — B3 {inpuTs

-
~ Y3 outeuT

. 14P4
Outline 14P2P

LOGIC DIAGRAM (EACH GATE)

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 Y
Vi Input voltage —0.5~Vgc+0.5 Y
Vo Output voltage —0.5~Vcc+0.5 Y,

vV, <0V —20

hk Input protection diode current V> Voo 20 mA

lok Output parasitic duc;de current Vo <OV —20 mA
i Vo > Vee 20

lo Output current, per output pin +25 mA
lec Supply/GND current Vee, GND +50 mA
Pd Power dissipation (Note 1) 500 mwW
Tstg Storage temperature range —65~-+150 C

Note 1 @ M74HC11DP, T3 = —40~+50C and Ty = 50~85C are derated at —5mW/'C
2—24 MITSUBISHI

ELECTRIC




MITSUBISHI HIGH SPEED CMOS

M74HC11P
M74HC11DP

TRIPLE 3-INPUT POSITIVE AND GATE

RECOMMENDED OPERATING CONDITIONS (1= —40~+85C)

Symbol Parameter - Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \%
V, Input voltage 0 Vee \
Vo Output voltage 0 Vce \
Topr Operating temperature range —40 +85 c
Vee = 2.0V 0 1000
tr, tf Input nsetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+4-85C Unmit
VeelV) Min Typ Max Min Max
Vo= 0.1V, Vgc—0.1v 2.0 -5 18
Vin High-level input voltage 4.5 3.15 3.15 \
[to| = 20uA
6.0 4.2 4.2
Vo=0.1V 2.0 0.5 0.5
Ve Low-level input voltage 4.5 1.35 1.35 \
llo| = 20uA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lonw = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vy lon = —20uA 6.0 5.9 5.9 \%
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi=Vpn, Vi loL = 20uA 6.0 0.1 0.1 \
loL = 4.0mA 4.5 0.26 0.33
lop =5.2mA 6.0 0.26 0.33
I High-level input current Vi=6V 6.0 0.1 1.0
I Low-level input current V=0V 6.0 —0.1 —1.0 A
lec Quiescent supply current V= Vce, GND, lo=0xA 6.0 1.0 10.0 oA
N
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MITSUBISHI HIGH SPEED CMOS

M74HC11P
M74HC11DP

TRIPLE 3-INPUT POSITIVE AND GATE

SWITCHING CHARACTERISTICS (Voo =5V, Ta=25¢)

Limits

Symbol Parameter Test conditions Unit

Min Typ Max

trin Low-level to high-level and high-level to low-level 10
ns

t tput t tion t

THL output transition time G0 = 15pF (Note 3) 10

teLn Low-level to high-level and high-level to low-level 20
tonL output propagation time 20 ns

SWITCHING CHARACTERISTICS (vcc =2~6V, Ta = —40~+85C)
Limits

Symbol Parameter Test conditions 25C —40~+85C Unit

Vee(V) Min Typ Max Min Max

2.0 75 95

trin Low-level to high-level and 4.5 15 19
high-| | to low-| | 6.0 13 16 ns

2.0 75 95

traL output transition time 4.5 15 19

6.0 13 16

C. = 50pF (Note 3

= S0pF (Note 3) 2.0 125 156

teLn Low-level to high-level and 4.5 25 31
high-level to low-level 6.0 2 27 ns

igh-level to low-leve!

9 Jowe 2.0 125 156

tenL output propagation time 4.5 25 31

6.0 21 27
'C Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 2) 34 pF

Note 2 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per gate)
The power dissipated during operation under no-load conditions is calculated using the following formula
Po = Cpp * Voc? * fitlec * Vee

Note 3 : Test Circuit

INPUT Vee OUTPUT

PG DUT

(1) The pulse generator (PG) has the following
5090 i C, charactenistics (10%~90%) tr = 6ns, t; = 6ns
GND l

(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance

TIMING DIAGRAM

A, B, C 7
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MITSUBISHI HIGH SPEED CMOS

M74HC14P
M74HC14DP

HEX SCHMITT-TRIGGER INVERTER

DESCRIPTION
The M74HC14 is a semiconductor integrated circuit con-
sisting of six Schmitt-trigger inverters.

FEATURES

® High-speed: 12ns typ. (C,=15pF, Vcc=5V)

® \Wide hysteresis voltage width: 0.8V (Ve = 5V, typ)

® Low power dissipation: 52 W/package (max)
(Vec=5V, Ta=257C, quiescent state)

® Capable of driving 10 LSTTL loads

® \Wide operating voltage range: Voc=2~6V

® Wide operating temperature range: Ta=—40~+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC14 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.S14.

Built-in Schmitt-trigger circuits prevent the occurrence of
incorrect oscillations even when input signals having slow
rise and fall times are applied. The Schmitt triggers ensure
a signal of restored waveshape will appear at the output
When input A is high, the output Y will become low, and
when input A is low, the output Y will become high.

FUNCTION TABLE

Input Output
A Y
L H
H L

PIN CONFIGURATION (TOP VIEW)

INPUT A1~E E Vee

OUTPUT Y1 “E&%E“AG INPUT

weut A2 —[3] 12]— v6 outPuT

OUTPUT Y2<—E——|Y?]— 11|+ A5 INPUT

weuT A3 =[] 10]— v5 outpuT

OuTPUT Yahlz—y% 9]— A4 INPUT

ano  [7] 8]+ v4 outpUT

Outline 14bap

LOGIC DIAGRAM
(EACH SCHMITT-TRIGGER)

INPUT A Y OUTPUT

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~47.0 Vv
V, Input voltage —0.5~Vcc+0.5 Y
Vo Output voltage —0.5~Vcc+0.5 v

Vv, <0V —20
Ik Input protection diode current VS Ve 20 mA

Vo < OV —20
lok Output parasitic diode current Vo > Voo 20 mA
lo Output current, per output pin +25 mA
lec Supply/GND current Vce, GND +50 mA
Pq Power dissipailon (Note 1) 500 mw
Tstg Storage temperature range —265~--150 ‘C

Note 1 : M74HC14DP, Ty = —40~+50C and Ta = 50~857C are derated at —5mW/C
MITSUBISHI —
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MITSUBISHI HIGH SPEED CMOS

M74HC14P
M74HC14DP

HEX SCHMITT-TRIGGER INVERTER

RECOMMENDED OPERATING

CONDITIONS (7= —40~+85%C)

Limits
Symbol Parameter Unit
Min Max
Vece Supply voltage 2 6 \% '
V, Input voltage 0 Vece A\
Vo Output voltage 0 Vce \
Topr Operating temperature range —40 +85 T
tr, tf Input nsetime, fallime no restriction
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Voc(V) Min Typ Max Min Max
Vo=0.1V 2.0 0.7 1.5 0.7 1.5
Vit Postive-going threshold voltage lol = 20uA 4.5 1.55 3.15 1.55 3.15 Y
6.0 2.1 4.2 2.1 4.2
2.0 0.3 1.0 0.3 1.0
Vo = Vec—0.1V
Vr— Negative-going threshold voltage llo] = 201A 4.5 0.9 2.45 0.9 2.45 \%
6.0 1.2 3.2 1.2 3.2
. Vo = 0.1V, Veo—0.1V 2.0 0.2 1.2 0.2 1.2
Vu Hysteresis voltage 4.5 0.4 2.1 0.4 2.1 \"
llo] = 201A
. 6.0 0.5 2.5 0.5 2.5
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage V)= V- lon = —20uA 6.0 5.9 5.9 \"
low = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage V)= Vr4 loL = 20uA 6.0 0.1 0.1 \%
loL = 4.0mA 4.5 0.26 0.33
lo = 5.2mA 6.0 0. 26 0.33
[ High-level input current V=6V 6.0 0.1 1.0
L Low-level input current Vv, =0V 6.0 —0.1 —1.0 HA
lec Quiescent supply current Vi =Vce, GND, lo=0uA 6.0 1.0 10.0 A
2—28 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC14P
M74HC14DP

HEX SCHMITT-TRIGGER INVERTER

SWITCHING CHARACTERISTICS (Voc =5V, Ta=25C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10 ns
t. tput t t t 0
THL output transition time G0 = 15pF (Note 3) 1
teLn Low-level to high-level and high-level to low-level 22
tenL output propagation time 22 ns
SWITCHING CHARACTERISTICS (Vcc = 2~6V, Ta = —40~+85¢)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
o 2.0 75 %
trae output transition time 4.5 15 19
6.0 13 16
C. = 50pF (Note 3
= S0pF (Note 3) 2.0 125 156
teun Low-level to high-level and 4.5 25 3
high-level to low-level 6.0 21 % ns
i 2.0 125 156
ton output propagation time 4.5 25 31
6.0 21 26
C, Input capacitance 10 10 pF
Cprp Power dissipation capacitance (Note 2) 29 pF
Note 2 ! Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per inverter)
The power dissipated during operation under no-load conditions Is calculated using the following formula
Pp = Cpp * Voo? * fitloc * Vee
Note 3 : Test Circuit
INPUT Vee OUTPUT
PG DUT
(1) The pulse generator (PG) has the following
500 CL charactenistics (10%~90%) tr = 6ns, tf = 6ns
GND l (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance
TIMING DIAGRAM
Vee
A 50% #t * 50%
GND
tru trn
0% Fo >
Y 50% 50%
10% 9,
10% Voo
tore toLn
1 1
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MITSUBISHI HIGH SPEED CMOS

M74HC20P
M74HC20DP

DUAL 4-INPUT POSITIVE NAND GATE

DESCRIPTION

The M74HC20 is a semiconductor integrated circuit con-
sisting of two 4-input positive-logic NAND, usable as nega-
tive-logic NOR gates.

PIN CONFIGURATION (TOP VIEW)

FEATURES
® High-speed: 8ns typ. (C_=15pF, Vcc=5V) INPUTS

U
at—[1T] 4] Veo
® Low power dissipation: 54 W/package (max) o1~ [2] 5] 02 -
(Vee=5V, Ta=25C, quiescent state) ne  [3] [12] - c2
High noise margin: 30% of V¢, min (Vec=4.5V, 6V) c1—~[4] E NC
Capable of driving 10 LSTTL loads INPUTS { '

[ ]
L4 .
® Wide operating voltage range: Voc=2~6V o1~ [5] 10] -~ B2 NPT
® Wide operating temperature range: Ta=—40~+85C OUTPUT Y1 ._E 9]+ A2

GND: |7 8 |—v2
APPLICATION O 8]~ 2 oureur
General purpose, for use in industrial and consumer digital
equipment.

. 14P4

FUNCTIONAL DESCRIPTION Outline 14pp ‘
Use of silicon gate technology allows the M74HC20 to NG : No connection

maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.S20.

Buffered output Y improve input-to-output transfer charac-

teristics and reduce to a minimum output impedance varia- AC )
tions with respect to input voltage variations. BO—] a
When all inputs A, B, C and D are high, the output Y will INPUTS Y QUTPUT
become low, and when at least one of the inputs is low, the c o D"{>O_4
output Y will become high. DO—D)_[_Q

LOGIC DIAGRAM (EACH GATE)

FUNCTION TABLE

Inputs Output
A N Y
L L H
H L H
L H H
H H L
N=B-C-D

ABSOLUTE MAXIMUM RATINGS (T2 = —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Veo Supply voltage —0.5~+7.0 \
Vv, Input voltage —0.5~Vce+0.5 \'
Vo Output voltage —0.5~Vcct+0.5 \
Ik Input protection diode current V<oV —20 mA

V) > Vee 20
lok Output parasitic diode current Vo< OV -2 mA
Vo > Vee 20

lo Output current, per output pin +25 mA
lee Supply/GND current Ve, GND +50 mA
P4 Power dissipation (Note 1) 500 mw
Tstg Storage temperature range —65~+150 C

Note 1 ! M74HC20DP, T = —40~++50C and T3 = 50~85C are derated at —5mW/C
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MITSUBISHI HIGH SPEED CMOS

M74HC20P
M74HC20DP

DUAL 4-INPUT POSITIVE NAND GATE

RECOMMENDED OPERATING CONDITIONS (5= —40~+85C)

Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 2 6 \
V, Input voltage 0 Vece \4
Vo Output voltage 0 Vee \4
Topr Operating temperature range —40 +85 T
Vee = 2.0V 0 1000
tr, tf Input nisetime, falltime Voo = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo=0.1V, Vce—0.1v 2.0 -5 -5
Vin High-level input voltage lo| = 20uA 4.5 3.15 3.15 \%
6.0 4.2 4.2
Vo = Voum0. 1V 2.0 0.5 0.5
Vo Low-level input voltage o | = 20xA 4.5 1.35 1.35 \Y
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi= Vi, Vi lon = —20uA 6.0 5.9 5.9 \%
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Vou Low-level output voltage Vi= Vi lop = 20uA 6.0 0.1 0.1 \"
loo = 4.0mA 4.5 0.26 0.33
lor = 5.2mA 6.0 0.26 0.33
I High-level input current V=6V 6.0 0.1 1.0
hi Low-level put current V) =0V 6.0 —0.1 —1.0 A
lcc Quiescent supply current V= V¢c, GND, lg=0uA 6.0 1.0 10.0 LA
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MITSUBISHI HIGH SPEED CMOS

M74HC20P
M74HC20DP

DUAL 4-INPUT POSITIVE NAND GATE

SWITCHING CHARACTERISTICS (Vo =5V, Ta=25¢C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10 ns
trhl output transition time G, = 15pF (Note 3) 10
toLn Low-level to high-level and high-level to low-level 15 ns
teHL output propagation time 15
SWITCHING CHARACTERISTICS (Voo =2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85"C Unit
Vee(V) Min Typ Max Min Max
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
9 2.0 75 %
tra output transition time 4.5 15 19
6.0 13 16
CL = 50pF (Note 3
1= S0pF (Note 3} 2.0 90 13
teLn Low-level to high-level and 4.5 18 23
high-level to low-level 6.0 15 19 ns
9 ) 2.0 90 13
tonL output propagation time 4.5 18 23
6.0 15 19
C, Input capacitance , 10 10 pF
Cpp Power dissipation capacitance (Note 2) 34 . pF

Note 2 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per gate)
The power dissipated during operation under no-load conditions is calculated using the following formula
Pp = Cep * Vc? * firtlee * Vec

Note 3 : Test Circuit

INPUT Voo OUTPUT
PG DUT -
l (1)The pulse generator (PG) has the following
500 Cu characteristics (10%~90%) t; = 6ns, t; = 6ns
GND (2) The capacitance C_ includes stray wiring
capacitance and the probe Input capacitance

TIMING DIAGRAM ’

Vee
A B C, D | {50% S150%
___./ —  Ganp

truc trin
I Il le<

MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC27P
M74HC27DP

TRIPLE 3-INPUT POSITIVE NOR GATE

DESCRIPTION

The M74HC27 is a semiconductor integrated circuit con-
sisting of three 3-input positive-logic NOR, usable as nega-
tive-logic NAND gates.

FEATURES

® High-speed: 8ns typ. (C_=15pF, Vgc=5V)

® Low power dissipation: 54W/package (max)
(Vee=5V, Ta=25C, quiescent state)

High noise margin: 30% of Vee, min (Vec=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~-+85C

APPLICATION
General purpose, for use In industrial and consumer digital
equipment.

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC27 to
maintain the low power dissipation and high noise margin
characternistics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L827.

PIN CONFIGURATION (TOP VIEW)

\J
Al —’E E Vee
MR e 2] [13]—c1  meur
A2—>E% [12] - v1  outeur

weuts | B2—[4] [11]—ca
c2—[5] [10] B3 | meuts

ourrur  v2+—[6] [9]+ a3
ano  [7] [8]—~vs oureur

14P4

Outline 14P2P

LOGIC DIAGRAM (EACH GATE)

Buffered outputs Y improve input-to-output transfer charac- A
teristics and reduce to a minimum output impedance varia-
tions with respect to input voltage variations.
When all inputs A, B and C are low, the output Y will be- INPUTS | B Y OUTPUT
come high, and when at least one of the inputs is high, the
output Y will become low.
FUNCTION TABLE c
Inputs Output

A N Y

L L H

H L L

L H L

H H L
N=B+C
ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 Vv
vV, Input voltage —0.5~Vec+0.5 \Y
Vo Output voltage —0.5~Vcc+0.5 \"
lik input protection diode current Vi< 0V —20 mA

Vi > Vee 20
lok Output parasitic diode current Vo< OV —20 mA

Vo > Vee 20
lo Output current, per output pin +25 mA
lce Supply/GND current Vee, GND +50 mA
Pd Power dissipation (Note 1) 500 mw
Tstg Storage temperature range —6b6~-+150 C

Note 1 I M74HC27DP, Tg = —40~+50C and Ta = 50~85°C are derated at —5mW/C
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MITSUBISHI HIGH SPEED CMOS

M74HC27P
M74HC27DP

TRIPLE 3-INPUT POSITIVE NOR GATE

RECOMMENDED OPERATING CONDITIONS (1,= —40~+85¢C)

Limits
Symbol Parameter Unmit
Min Typ Max
Vee Supply voltage 2 6 \Y
A\ Input voltage 0 Vee \%
Vo Output voltage 0 Vce \
Topr Operating temperature range —40 +85 C
Vee = 2.0V 0 1000
tr, tf Input nisetime, falltime Vee = 4.5V 0 500 ns
Vge = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25T —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo=0.1V 2.0 1.5 1.5
Vin High-level input voltage 4.5 3.15 3.15 \
[lo] = 201A
6.0 4.2 4.2
Vo=0.1V, Vcc—0.1V 2.0 0-5 0-5
Vi Low-level input voltage 4.5 1.35 1.35 \%
lo| = 20uA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage V=V lon = —20uA 6.0 5.9 5.9 Y
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5.68 5.63
low = 201A 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi= Vi, ViL oL = 20uA 6.0 0.1 0.1 \2
lo. = 4.0mA 4.5 0. 26 0.33
low = 5. 2mA 6.0 0. 26 0.33
Ly High-level input current V=6V 6.0 0.1 1.0
he Low-level input current V=0V 6.0 —0.1 —1.0 “h
lcc Quiescent supply current V= Vge, GND, lo=0uA 6.0 1.0 10.0 ~A
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MITSUBISHI HIGH SPEED CMOS

M74HC27P
M74HC27DP

TRIPLE 3-INPUT POSITIVE NOR GATE

SWITCHING CHARACTERISTICS (vcc =5V, Ta=25T)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10 ns
t output transition ti 10
THL P on ime Gy = 15pF (Note 3)
tpLH Low-level to high-level and high-level to low-level 15 ns
tenL output propagation time 15
SWITCHING CHARACTERISTICS (Voc = 2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~-+85C Unit
Vee(V) Min Typ Max Min Max
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
traw output transition time 4.5 15 19
6.0 13 16
C_ = 50pF (Note 3)
LT e ATl 2.0 % 13
toLn Low-level to high-level and 4.5 18 23
high-level to low-level 6.0 15 19 ns
2.0 90 113
tonL output propagation time 4.5 18 23
6.0 15 19
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 2) 34 pF
Note 2 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions. (per gate)
The power dissipated during operation under no-load conditions is calculated using the following formula:
Pp = Cpp * Vec? * fitlee * Vec
Note 3 : Test Circuit
INPUT Vee OuTPUT
PG DUT
(1)The pulse generator (PG) has the following
500 Co charactenstics (10%~90%): ty = 6ns, tf = 6ns
GND l (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.
TIMING DIAGRAM
A, B, C 7
Y
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MITSUBISHI HIGH SPEED CMOS

M74HC32P
M74HC32DP

QUADRUPLE 2-INPUT POSITIVE OR GATE

DESCRIPTION

The M74HC32 is a semiconductor integrated circuit con-
sisting of four 2-input positive-logic OR, usable as negative-
logic AND gates.

FEATURES

® High-speed: 10ns typ. (C_=15pF, Voc=5V)

® Low power dissipation: 52 W/package (max)

(Vee=5V, Ta=25C, quiescent state)

High noise margin: 30% of V¢c, min (Vgc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Voc=2~6V

Wide operating temperature range: Ta=—40~-485T

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC32 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.832.

Buffered outputs Y improve input-to-output transfer charac-
teristics and reduce to a minimum output impedance varia-
tions with respect to input voltage variations.

When both inputs A and B are low, the output Y is low, and
when at least one of the inputs is high, the output Y is high.

FUNCTION TABLE

Inputs Output
A B Y
L L L
H L H
L H H
H H H N

PIN CONFIGURATION (TOP VIEW)

\ Al —]1 E Vee
INPUTS

Bl —[2 E 13] - B4
outrut  Y1+[3 @E‘—A4

[11]—+va  outeur

7

INPUTS

n2—[4
INPUTS
B2—[5 10] - B3
INPUTS
ourrur  v2+[6 (5]~ as

[8]—vs oureur

; 14P4
Outline 14P2p

LOGIC DIAGRAM (EACH GATE)

INPUTS Y OUTPUT

ABSOLUTE MAXIMUM RATINGS (Ta= —40~-+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+47.0 \
Vi Input voltage —0.5~Vec+0.5 \
Vo Output voltage —0.5~Vee+0.5 v

v, <0V —20
hik Input protection diode current S Ve 20 mA
Vo <0V —20

lok Output parasitic diode current Vo > Voo 20 mA
lo Output current, per output pin +25 mA
lcc Supply/GND current Vee, GND ' +50 mA
Pdq Power dissipation (Note 1) 500 mw
Tstg Storage temperature range —65~--150 ‘C

Note 1 @ M74HC32DP, T3 = —40~+50C and T3 = 50~85C are derated at —5mW/C
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MITSUBISHI HIGH SPEED CMOS

M74HC32P .
M74HC32DP

QUADRUPLE 2-INPUT POSITIVE OR GA;l'E

RECOMMENDED OPERATING CONDITIONS (Ta= —d0~+85¢)

Symbol Parameter Limits Unit
Min Typ Max
Ve Supply voltage 2 6 \"
V, Input voltage 0 Vce v
Vo Output voltage 0 Vece \%
Topr Operating temperature range —40 +85 ‘C
Ve = 2.0V 0 1000
tr, tf Input nisetime, falltime Vec = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Veo(V) Min Typ Max Min Max
2.0 1.5 1.5
" Vo = Vec—0.1V
Vin High-level input voltage lo| = 20uA 4.5 3.15 3.15 \%
6.0 4.2 4.2
Vo= 0.1V, Vcc—0.1V 2.0 0-5 0-5
A\ Low-level input voltage lo| = 20:A 4.5 1.35 1.35 \%
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi= Vi, Vi lon = —20uA 6.0 5.9 5.9 \Y
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi=V, loL = 20uA 6.0 0.1 0.1 \%
loL = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0.26 0.33
hn High-level input current V=6V 6.0 0.1 1.0
e Low-level input current V=0V 6.0 —0.1 —1.0 #A
lcc Quiescent supply current V= Ve, GND, lo=0uA 6.0 1.0 10.0 A
MITSUBISHI oz
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MITSUBISHI HIGH SPEED CMOS

M74HC32P
M74HC32DP

QUADRUPLE 2-INPUT POSITIVE OR GATE

SWITCHING CHARACTERISTICS (Ve =5V, Ta=25C)

Limits .
Symbol Parameter Test conditions Unit
Min Typ Max
trim Low-level to high-level and high-level to low-level 10 ns
t t tion t 10
triu output transition time CL= 15pF (Note 3)
teLn Low-level to high-level and high-level to low-level 18 ns
tenL output propagation time 18
SWITCHING CHARACTERISTICS (voc=2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeolV) Min Typ Max Min Max
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
-lev ow-levi
9 © 2.0 75 %
tra output transition time 4.5 15 19
6.0 13 16
C. = 50pF (Note 3
= S0pF {Note 3) 2.0 00 | 125
teLn Low-level to high-level and 4.5 20 25
high-level to low-level 6.0 L 2 ns
-leve -levi
9 ow-leve 2.0 100 125
tonL output propagation time 4.5 20 25
6.0 17 21
C, Input capacitance 10 10 pF
Cep Power i (Note 2) 30 pF

Note 2 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions. (per gate)
The power dissipated during operation under no-load conditions is calculated using the following formula:
Po = Cpp * Voc? * fitlee * Vec

Note 3 ! Test Circuit

INPUT Vee OUTPUT

PG DUT

(1)The pulse generator (PG) has the following
500 CL characteristics (10%~90%): t; = 6ns, t; = 6ns
GND l @

The capacitance C, includes stray wiring
capacitance and the probe input capacitance.

TIMING DIAGRAM

m vcc
50%

A B 50%
trin true
%% 9% Vou
Y 50% 50%
10% c10% Vou
toun ton
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ITSUBISHI HIGH SPEED CMOS

M74HC42P

1-OF-10 DECODER

DESCRIPTION
The M74HC42 is a semiconductor integrated circuit con-
sisting of a BCD to decimal decoder.

PIN CONFIGURATION (TOP VIEW)

FEATURES (vo-[1]
® Active-low output
® High speed: 17ns typ. (C_=15pF, Voc=>5V) W“E
® Low power dissipation: 20uW/package (max) VQ«E
(Vee=5V, Ta=25C, quiescent state) INPUTS
® High noise margin: 30% of Vg, min (Vec=4.5V, 6V) oureurs g V3 [4]
® Capable of driving 10 LSTTL loads v —[5]
® Wide operating voltage range: Vcc=2~6V 75’_@:
® Wide operating temperature range: Ta=—40~-+85C
L %“E ouTPUTS
APPLICATION ano  [B]
General purpose, for use in industrial and consumer digital
equipment.
FUNCTIONAL DESCRIPTION Outline 16P4
Use of silicon gate technology allows the M74HC42 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
741842,
When a BCD code is applied to inputs A0, A1, A2 and A3,
one of outputs YO through Y9 corresponding to this value
will become low and all others will become high. Use AQ for
the least significant bit and A3 for the most significant bit. If
a value of ten or greater is applied to the inputs (AQ
through A3), all outputs will become high.
LOGIC DIAGRAM
- -
N
]
1 A0®—DOT-OD—
Al (14
> OUTPUTS
INPUTS{
1
A2
o d>—
H R J
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MITSUBISHI HIGH SPEED CMOS

M74HC42P

1-OF-10 DECODER

FUNCTION TABLE
Decimal Inputs Outputs
number [ a3 A2 Al AQ Yo Y1 Y2 Y3 va Y5 Y6 Y7 Y8 Y9
0 L L L L L H H H H H H H H H
1 L L L H H L H H H H H H H H
2 L L H L H H L H H H H H H H
3 L L H H H H H L H H H H H H
4 L H L L H H H H L H H H H H
5 L H L H H H H H H L H H H H
6 L H H L H H H H H H L H H H
7 L H H H H H H H H H H L H H
8 H L L L H H H H H H H H L H
9 H L L H H H H H H H H H H L
10 H L H L H H H H H H H H H H
11 H L H H H H H H H H H H H H
12 H H L L H H H H H H H H H H
13 H H L H H H H H H H H H H H
14 H H H L H H H H H H H H H H
15 H H H H H H H H H H H H H H
ABSOLUTE MAXIMUM RATINGS (Ta=—40~+85C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 A"
\A Input voltage —0.5~Vgc+0.5 Y
Vo Output voltage —0.5~Vgc+0.5 Y

v, <0V —20
Ik Input protection diode current Vi Voo 20 mA
Vo <0V —20

lok Output parasitic diode current Vo> Voo 20 mA
lo Output current, per output pin +25 mA
lec Supply/GND current Vee, GND +50 mA
Pd Power dissipation 500 mwW
Tstg Storage temperature range —65~-150 C

RECOMMENDED OPERATING CONDITIONS (15 = —40~+85¢C)
Limits
Symbol Parameter - Unit
Min Typ Max

Vce Supply voltage 2 6 \"

vV, Input voltage 0 Vee \"

Vo Output voltage 0 Vee \"

Topr Operating temperature range —40 +85 C

Vee = 2.0V 0 1000
tr, tf Input nisetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
910 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC42P

1-OF-10 DECODER

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+85C unit
Vee(V) Min Typ Max Min Max
Vo =0.1V, Vec—0.1V 2.0 1.5 15
Vin High-level input voltage 4.5 3.15 3.15 \%
llo| = 20uA
6.0 4.2 4.2
Vo =0.1V, Vec—0.1V 2.0 0-5 0-5
" Low-level input voltage 4.5 1.35 1.35 v
llo| = 20uA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
low = —20uA 4.5 4.4 4.4
Von High-level output voltage Vi= Vi, ViL lon = —20uA 6.0 5.9 5.9 v
lon = —4.0mA 4.5 4.18 4.13
low = —5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage Vi=Vpy, ViL loo = 20uA 6.0 0.1 0.1 A\
loL = 4.0mA 4.5 0. 26 0.33
loL = 5.2mA 6.0 0. 26 0.33
hn High-level input current vV, =6V 6.0 0.1 1.0 A
he Low-level input current vV, =0V 6.0 —0.1 —1.0 “
lce Quiescent supply current V= Vce, GND, lo=0uzA 6.0 4.0 40.0 ~A
SWITCHING CHARACTERISTICS (vcc =5V, Ta=25C)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10 ns
t output transition tim 10
THL dlput Transion ame G = 15pF (Note 2)
tpLn Low-level to high-level and high-level to low-level 25 ns
teHL output propagation time 25
SWITCHING CHARACTERISTICS (vcc =2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
9 2.0 75 9%
trp output transition time 4.5 15 19
6.0 13 16
=50, 2
G = 80pF (Note 2) 2.0 150 189
toLn Low-level to high-level and 4.5 30 38
high-level to low-level 6.0 % 32 ns
-lev -leve!
9 2.0 150 189
tonL output propagation time 4.5 30 38
6.0 26 32
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 1) 86 pF
Note 1 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions.
The power dissipated during operation under no-load conditions is calculated using the following formula:
Po = Cpp * Veo? * fitlec * Voo
MITSUBISHI r—a1
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MITSUBISHI HIGH SPEED CMOS

M74HC42P

1-0F-10 DECODER

Note 2 : Test Circuit

INPUT

PG

Vee ouTPUT

I

500

TIMING DIAGRAM

_

( OUT-OFY-PHASE)
OuTPUT

Y
(IN-PHASE OUTPUT)

DuT

L

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

Iy
z

(2) The capacitance C, includes stray wiring
capacitance and the probe input capacitance

C. characteristics (10%~90%): t = 6ns, tf = 6ns
ieno l

Vee
/ 50% ) 50%
\—— GND

true tron
. e —>
JE—— Von
90% 90%
50% 50%
10% 10% Vou
tenu teLn

=\ V,
50% X 50% v°"

oL

teLn
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MITSUBISHI HIGH SPEED CMOS

M74HC73P

DUAL J-K FLIP-FLOP WITH RESET

DESCRIPTION

The M74HC73 is a semiconductor integrated circuit con-
sisting of two negative-edge triggered J-K flip flops with in-
dependent control inputs.

FEATURES

® High-speed: (clock frequency) 50MHz typ. (C_=15pF
VCC==5V)

® Low power dissipation: 10«W/package (max)

(Voe=5V, Ta=25T, quiescent state)

High noise margin: 30% of V¢, min (Vgc=4.5V, 6V)

Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~-+85T

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC73 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74LS73.

The M74HC73 contains two edge-triggered J-K flip flops,
each circuit with independent clock input CK, direct reset
input Rp, and both inputs J and K.

When CK changes from high-level to low-level, the signals
just previously input at J and K appear at outputs Q and Q
in accordance with the function table given. When FTD is

low, Q and Q will become low and high respectively,

PIN CONFIGURATION (TOP VIEW)

cLock input CK1 —[1] 4] —J1  INPUT
K o ol—173] — @1
| —12]— a1

1] onD

[10] — k2 meuUT

9] a2
LE—vﬁz

DIRECT RESET Rpt —[2]
INPUT OUTPUTS

INPUT

CLOCK INPUT CK

DIRECT RESET R .
INPUT

OUTPUTS

INPUT

Outline 14P4

irrespective of other inputs. When used as a J-K flip flop,
Rp should be maintained at high.

A unit, the M74HC107, having the same functions and elec-
trical characteristics as the M74HC73 is also available.

This offers easy mounting with pins 7 and 14 being GND
and V¢ respectively.

LOGIC DIAGRAM (EACH FLIP FLOP)
DIRECT RESET INPUT
Ro ©
cp cP cP :{> °a oUT-
J o— _[puts
—l S>o——o0 Q@
INPUTS cp o
55 cP
K CP cpP
e ce cp cp cp
CLOCK INPUT D I D
CK
cP
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MITSUBISHI HIGH SPEED CMOS

M74HC73P

DUAL J-K FLIP-FLOP WITH RESET

FUNCTION TABLE (Note)

Inputs Outputs
Ro CK J K Q Q
L X X X L H
H ] L L Q° Q°
H [ L H L H
H ! H L H L
H ! H H Toggle
H L X X Q° Q°
H H X X Q° Q°
H t X X Q° Q°
Note 1 t . Change from low to high level
| : Change from high to low level
X . Irrelevant
g" - Output state Q before clock input changed
Q° : Output state Q before clock input changed.

Toggle : Inverted state before clock input changed

ABSOLUTE MAXIMUM RATINGS (T2 = —40~+85C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 \%
\A Input voltage —0.5~Vgc+0.5 v
Vo Output voltage —0.5~Vgc+0.5 \
ik Input protection diode current Vi< ov —20 mA

Vi > Vee 20
lok Output parasitic diode current ‘ Vo< OV =20 mA
Vo > Vee 20

lo Output current, per output pin +25 mA
lce Supply/GND current ' Vee, GND +50 mA
Pd Power dissipation 500 mW
Tstg Storage temperature range —65~+150 ‘C

r—aa MITSUBISHI
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MITSUBISHI HIGH SPEED CMO0S

M74HC73P

DUAL J-K FLIP-FLOP WITH RESET

RECOMMENDED OPERATING CONDITIONS (7= —40~+85¢)
Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \
V, Input voltage 0 Vee \%
Vo Output voltage 0 Vece \Y
Topr Operating temperature range —40 +85 c
Vee = 2.0V 0 1000
tr, tf Input nisetime, falltime Vee = 4.5V 0 500 ns
Ve = 6.0V 0 400

ELECTRICAL CHARACTERISTICS

ELECTRIC

Limits
Symbol Parameter Test conditicns 25C —40~+85C Unit
Vec(V) Min Typ Max Min Max
2.0 1.5 1.5
Vo=0.1V, Vgc—0.1V
Vin High-level input voltage lo| = 204A 4.5 3.15 3.15 v
6.0 4.2 4.2
2.0 0.5 0.5
Vo=0.1V, Vgc—0.1V
Vie Low-level input voltage 4.5 1.35 1.35 \Y
[1g! = 20:A
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Voun High-level output voltage Vi= Vi, ViL lon = —20uA 6.0 5.9 5.9 A\
lon = —4.0mA 4.5 4.18 4.13
loy = —5.2mA 6.0 5.68 5. 63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi=Vj, ViL loL = 20uA 6.0 0.1 0.1 \"
lo. = 4.0mA 4.5 0.26 0.33
lo. = 5.2mA 6.0 0. 26 0.33
M High-level input current Vi =6V 6.0 0.1 1.0
e Low-level input current Vi =0V 6.0 —0.1 —1.0 #A
lce Quiescent supply current V| = Vce, GND, lo=0uA 6.0 2.0 20.0 ©A
MITSUBISHI 95



MITSUBISHI HIGH SPEED CMOS

| M74HC73P

DUAL J-K FLIP-FLOP WITH RESET

SWITCHING CHARACTERISTICS (Veo =5V, Ta=25¢)

Symbol Parameter Test conditions Limits Umit
Min Typ Max
fmax Maximum clock frequency 30 MHz
trin Low-level to high-level and high-level to low-level 10
tru output transition time 10 ns
toLn Low-level to high-level and high-level to low-level CL = 15pF (Note 3) 28
tomL output propagation time (CK — Q, Q) 28 ns
teLn Low-level to high-level and high-level to low-level 34
teuL output propagation time (Rp — Q, Q) 34 ns
SWITCHING CHARACTERISTICS (Vco =2~6V, Ta = —40~+85¢C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Veo(V) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 31 24
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
traL output transition time 4.5 15 19
6.0 13 16
2.0 160 195
toLn Low-level to high-level and CL = 50pF (Note 3) 4.5 32 39
high-level to low-level 6.0 28 34 ns
output propagation time 2.0 160 195
ton (Ck—Q,Q) 4.5 32 39
6.0 28 34
2.0 195 235
teLH Low-level to high-level and 4.5 39 47
high-level to low-level 6.0 34 40 s
output propagation time 2.0 195 235
tenL (Ro—Q, Q) 4.5 39 47
6.0 34 40
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 2) 109 pF
Note 2 : Cgp is the internal capacitance of the IC calculated from operation supply current under no-load conditions. (per flip flop)
The power dissipated during operation under no-load conditions is calculated using the following formula
Pp = Cep * Voe? * fitlec * Vee
TIMING REQUIREMENTS (Voc =2~6V, Ta = —40~+85C)
Limits
Symbol Parameter . Test conditions 25°C —40~+485C Unit
Veo(V) Min Typ Max Min Max
2.0 80 101
tw CK, Rp pulse width 4.5 16 20 ns
6.0 14 17
5. K setup t h 2.0 100 125
teu r;sp:zt”tz %e w 4.5 20 25 ns
6.0 17 21
J, K hold time with 2.0 0 0
th respect to CK 45 0 0 ns
6.0 0 0
— 2.0 100 125
trec 1"5;21‘::2';_:('"'8 v 4.5 20 25 ns
6.0 17 21
948 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC73P

DUAL J-K FLIP-FLOP WITH RESET

Note 3 : Test Circuit
INPUT Vee OUTPUT
PG DUT
(1)The pulse generator (PG) has the following
500 C. characteristics (10%~90%) t; = 6ns, tf = 6ns
GND (2) The capacitance C, Includes stily wiring
capacitance and the probe input capacitance
TIMING DIAGRAM
—_— } ‘W
Ro [ \ Vee
50% 50% ‘50%
GND
trec tw )
———-—-—\ VCC
CK 50% 50% 50%
GND
| teLn tpnL terL
50% 0% Vo
Q 50% 50% 50%
10% X 10%
trin trnL VoL
true e ol trin teLn
90% 0% Von
Q 50% 50% 50%
t 10% 10% Vou
PHL teLn
— \ [—'— Vee
J, K §50% 7 50%
GND
/__\ Vee
J, K 7 50% 50%
e GND
tsu_ th
Vee
CK 50%
GND
MITSUBISHI 2—47
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DUAL D-TYPE FLIP-FLOP WITH SET AND RESET

MITSUBISHI HIGH SPEED CMOS

M74HC74P
M74HC74DP

DESCRIPTION

The M74HC74 is a semiconductor integrated circuit con-
sisting of two positive-edge triggered D-types flip flops
with independent clock, data, and direct set and reset
inputs.

FEATURES

® High-speed: (clock frequency) 40MHz typ.
(CL=15pF, Vgc=5V)

Low power dissipation: 10uW/package (max)
(Vee=5V, Ta=257C, quiescent state)

High noise margin: 30% of V¢, min (Vgc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC74 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.S74.

The M74HC74 contains two independent D-type flip flops,
each circuit with independent clock input CK, direct set in-
put Sp, and direct reset input Rp.

When used as a D-type flip flop, Sp and Rp should be
maintained at high-level. When CK changes from low-level

PIN CONFIGURATION (TOP VIEW)

NS
REE U Pol “E 14 Vee
DATAINPUT D1 —[2] 18] Ro2  REET INpUT
CLOCK INPUT  CK1 »E 12]«—D2  DATAINPUT

ggﬁ%m So1— E «— CK2 CLOCK INPUT

o1 -[5] mELI
OuTPUTS {
a1 —[6] 9]—aq2
OUTPUTS

GND E 8]~ a2

; 14P4
Outline 14P2P

to high-level, the signals just previously input at D appears
at outputs Q and Q in accordance with the function table
given.

Use of Sp and Rp permits direct R-S flip flop operation.
When Sp and Rp, are low, Q and Q will both become high
but when S, and Rp simultaneously become high, the con-
dition of Q and Q cannot be predetermined.

LOGIC DIAGRAM (EACH FLIP FLOP)

DIRECT __
RESET Sp O——
INPUT

DATA
INPUT P O_l >°‘-‘

CLOCK ok o

INPUT

OUTPUTS

.

Y

A
Dy

ol

)

DIRECT
RESET Rp O
INPUT

048 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC74P
M74HC74DP

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET

FUNCTION TABLE (Note 1)

Inputs Qutputs

Sp Ro CK D Q Q
L H X X H L
H L X X L H
L L X X H* H*
H H L X Q° Q°
H H t H H L
H H t L L H
H H H X Q° Q°
H H [l X Q° Q°

X Ilrrelevant

t I Change from low to high level

} I Change from high to low level

Q° : Output state Q before clock input changed
Q"  Output state Q before clock input changed
*

* When_Sp and Rp are low, Q and Q will become both high-level but
when Sp and Rp simultaneously become high, the condition of Q and Q

cannot be predetermined

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~++7.0 \
vV, Input voltage —0.5~Vec+0.5 Vv
Vo Output voltage —0.5~Vgc+0.5 \Y

v, <0V —20
lik Input protection diode current V> Voo 20 mA
lok QOutput parasitic diode current Vo< OV —20 mA

Vo > Vce 20
lo Output current, per output pin +25 mA
lcc Supply/GND current Vee, GND +50 mA
Pd Power dissipation (Note 2) 500 mw
Tstg Storage temperature range —65~-+150 C

Note 2 : M74HC74DP, Tq = —40~+50C and T = 50~85TC are derated at —5mW/C
MITSUBISHI 249
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MITSUBISHI HIGH SPEED CMOS

M74HC74P
M74HC74DP

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET

RECOMMENDED OPERATING CONDITIONS (o= —40~+85¢)

Symbol Parameter Limis Unit
Min Typ Max
Vece Supply voltage 2 6 \%
V, Input voltage 0 Vee \%
Vo Output voltage 0 Vee \%
Topr Operating temperature range —40 +85 ‘C
Vee = 2.0V 0 1000
tr, tf Input nisetime, falltime Voo = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo=0.1V, Vge—0.1V 2.0 1.5 -5
Vin High-level input voitage 4.5 3.15 3.15 \
llo| = 20uA
6.0 4.2 4.2
2.0 0.5 0.5
Vo=0.1V, Vcc—0.1V
Vi Low-level input voltage 4.5 1.35 1.35 \%
| lo | = 20uA
6.0 1.8 1.8
low = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage V=V, Vi lon = —20uA 6.0 5.9 5.9 \
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Vou Low-level output voltage Vi=Vmh, Vi loL = 20uA 6.0 0.1 0.1 \%
lo. = 4.0mA 4.5 0. 26 0.33
oL = 5.2mA 6.0 0. 26 0.33
I High-level input current V=6V 6.0 0.1 1.0
[ Low-level input current Vv, =0V 6.0 —0.1 —1.0 HA
lcc Quiescent supply current V)= Vg, GND, lo=0uA 6.0 2.0 20.0 HA
- MITSUBISHI

ELECTRIC



MITSUBISHI HIGH SPEED CMOS

M74HC74P
M74HC74DP

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET

SWITCHING CHARACTERISTICS (vcc =5V, Ta=25¢)

Symbol Parameter Test conditions Limits Unit
Min Typ Max
fmax Maximum clock frequency 30 MHz
trin Low-level to high-level and high-level to low-level 10
trie output transition time 10 ns
teLn Low-level to high-level and high-level to low-level C_ = 15pF (Note 4) 30
touL output propagation time (CK — Q, Q) 30 ns
teLn Low-level to high-level and high-level to low-level 40
tene output propagation time (Sp, Rp — Q, Q) 40 ns
SWITCHING CHARACTERISTICS (Voo =2~6V, Ty = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
' Vee(V) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 32 25
2.0 75 95
trim Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
trm output transition time 4.5 15 19
6.0 13 16
2.0 175 220
teLn Low-level to high-level and CL = 50pF (Note 4) 4.5 35 44
high-level to low-level 6.0 30 37 ns
output propagation time 2.0 175 220
thonL (ck—aq, Q) 4.5 35 44
6.0 30 37
2.0 230 290
teLn Low-level to high-level and 4.5 46 58
high-level to low-level 6.0 39 49 ns
output propagation time 2.0 230 290
tonL (So, Ro—Q, Q) 4.5 46 58
6.0 39 49
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 3) 47 pF
Note 3 I Cpp 1s the internal capacitance of the IC calculated from operation supply current under no-load conditions (per flip flop)
The power dissipated during operation under no-load conditions is calculated using the following formula:
Po = Cpp * Vec® * fitlee * Voo
Note 4 Test Circuit
INPUT Vee OUTPUT
PG DUT
l (1)The pulse generator (PG) has the following
500 C. characteristics (10%~90%) tr = 6ns, ti = 6ns
iGND l; (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance
MITSUBISHI 25
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MITSUBISHI HIGH SPEED CMOS

M74HC74P
M74HC74DP

DUAL D-TYPE FLIP-FLOP WITH SET AXITD RESET

TIMING REQUIREMENTS (Vcc =2~6V, Ty = —40~+85C)

Limits
Symbol Parameter ’ Test conditions 25T —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 101
tw CK, Sp, Rp pulse width 4.5 16 20 ns
6.0 14 17
D setup time with 2.0 100 126
tsu o ec‘: oo 4.5 20 25 ns
P 6.0 17 21
2.0 0 0
D hold time with
th respect to CK -5 0 0 ns
P 6.0 0 0
Sp, Rp recovery time with 2.0 5 5
trec reD; e:t to CK " 4.5 5 5 ne
P 6.0 5 5
TIMING DIAGRAM tw
Vee
) CK 7 50% 50% 50%
GND
tsu th.
Vee
D 50% 50%
GND
teLn
90% Vou
Q 50%
10%,
\7
trn ;tml. o
L terL
———————————— w% p— VOH
Q 50%
104
% Vou
truy trm
tw
Vee —\ /— Vee
Sp Ro iSO% 7 50%
GND GND
trec
Vee Vee
CK CK 50%
GND GND
tPHL
vo" —— voN
Q 50% Q 50%
— Vou Voo
[ l teLn
Vou Vou
Q 50% Q 50%
VoL ‘ : VoL
»—52 MITSUBISHI
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DUAL J-K FLIP-FLOP WITH SET AND RESET

MITSUBISHI HIGH SPEED CMOS

M74HC76P

DESCRIPTION

The M74HC76 is a semiconductor integrated circuit con-
sisting of two negative-edge triggered J-K flip flops with in-
dependent control inputs.

FEATURES

® High-speed: (clock frequency) 50MHz typ.
(CL=15pF, Vec=5V)

Low power dissipation: 102 W/package (max)
(Vce=5V, Ta=25C, quiescent state)

High noise margin: 30% of Vg¢, min (Vgc=4.5V, 6V)
Capable of driving 10 LSTTL loads ’

Wide operating voltage range: Voc=2~6V

Wide operating temperature range: Ta=—40~+485C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC76 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74LS76.

The M74HC76 contains two edge-triggered J-K flip flops,
each circuit with independent clock input CK, direct set In-
put Sp, and direct reset input FTD, and both inputs J and K.
When CK changes from high-level to low-level, the signal
just previously input at J and K appear at outputs Q and Q
in accordance with the function table given. Use of Sp and
Rp permits direct R-S flip flop operation. When Sp and Rp

PIN CONFIGURATION (TOP VIEW)

cLock input K1 —[1] INPUT

DIRECT _ B.
SET INPUT SD1*E

OUTPUTS
DIRECT B
Reserinpur Rol 3
INPUT - J1 —»E
Vee E 12]+— K2 INPUT
CLOCK INPUT 67(2-.@ -{KSD; - Q2
DIRECT = [0>CK _ OUTPUTS
SET INPUT 302—‘E g, ° 10]— a2
DIRECT = T
RESET INPUT Rn?"E 192 INPUT

Outline 16P4

are low, Q and Q will both become high but when Sp and
Rp simultaneously become high, the condition of Q and Q
cannot be predetermined. When used as a J-K flip flop, So
and Rp, should be maintained at high-level.

A unit, the M74HC112, having the same functions and elec-
trical characteristics as the M74HC76 s also avaiable. This
offers easy mounting with pin 8 and 16 being GND and V¢¢
respectively.

LOGIC DIAGRAM (EACH FLIP FLOP)
DIRECT
SET INPUT
So O | )—___>———cD—o Q
DIRECT out
RESET INPUT PUTS
Ro O ] H >So—0 a
cp cP cp
JOo— | § l
INPUTS - L
5 cpP cpP
K cpP cp
CLOCK INPUT < cr cp cP P
o> o]
cp
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MITSUBISHI HIGH SPEED CMOS

M74HC76P

DUAL J-K FLIP-FLOP WITH SET AND RESET

FUNCTION TABLE (Note 1)

Inputs Outputs
So Ro CK 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 L L Q° Q°
H H ) L H L H
H H ! H L H L
H H ! H H Toggle
H H L X X Q° Q°
H H H X X Q° Q°
H H t X X Q° Q°
Note 1 : t : Change from low to high level
} : Change from high to low level
X . Irrelevant
9° : Output state Q before clock input changed.
Q° . Output state Q before clock input changed
Toggle : Inverted state before clock input changed _
* * When Sp and Rp are low, Q and Q will become both high-Ivel but when Sp and

Rp simultaneously become high, the condition of Q and Q cannot be predeter-

mined.

ABSOLUTE MAXIMUM RATINGS (1= —40~+85C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~~+7.0 \Y
\A Input voltage —0.5~Vsc+0.5 \Y
Vo Output voltage —0.5~Vge+0.5 \'

, v, <oV —20
i Input protection diode current V> Voo 20 mA
Vo < 0V —20

lok Output parasitic diode current Vo > Voo 20 mA
lo Output current, per output pin +25 mA
lec Supply/GND current Vee, GND +50 mA
Pd Power dissipation 500 mwW
Tstg Storage temperature range —65~-+150 ‘C

_— MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC76P

DUAL J-K FLIP-FLOP WITH SET AND RESET

RECOMMENDED OPERATING CONDITIONS (74 = —40~+85C)
Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage N 2 6 Y,
V, Input voltage 0 Vee \4
Vo Output voltage 0 Vee \
Topr Operating temperature range —40 +85 C
Vee = 2.0V 0 1000
tr, tf Input risetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) Min Typ Max Min Max
Vo= 0.1V, Veo—0.1V 2.0 1.5 1.5
Vin High-level input voltage 4.5 3.15 3.15 \
[l = 20uA
6.0 4.2 4.2
Vo= 0.1V, Vee—0.1V 2.0 0-5 0-5
VL Low-level input voltage 4.5 1.35 1.35 \%
[o] = 201A
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vpy, Vi low = —20uA 6.0 5.9 5.9 \%
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5. 63
loL = 20uA 2.0 0.1 0.1
lor = 20uA 4.5 0.1 0.1
Vou Low-level output voltage V=V, ViL loL = 20uA 6.0 0.1 0.1 \
lor = 4.0mA 4.5 0.26 0.33
low = 5.2mA 6.0 0. 26 0.33
I High-level input current V, =6V 6.0 0.1 1.0
I Low-level input current V=0V 6.0 —0.1 —1.0 “A
lcc Quiescent supply current V| = V¢e, GND, lp=0xA 6.0 2.0 20.0 uA
SWITCHING CHARACTERISTICS (vec =5V, Ta=25C)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
fmax Maximum clock frequency 30 MHz
trin Low-level to high-level and high-level to low-level 10 ns
tral output transition time 10
teLn Low-level to high-level and high-level to low-level 26
tenL output propagation time (CK — Q, Q) C, = 15pF (Note 3) 26 ns
teLn Low-level to high-level and high-level to low-level 33 ns
teHL output propagation time (Rp — Q, Q) 33
toLn Low-level to high-level and high-level to low-level 33 ns
teL output propagation time (Sp — Q, Q) 33
MITSUBISHI 255
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MITSUBISHI HIGH SPEED CMOS

M74HC76P

DUAL J-K FLIP-FLOP WITH SET AND RESET

SWITCHING CHARACTERISTICS (vec = 2~6V, Ta = —40~+85C)

Limits
Symbol Parameter Test conditions 25C —40~+485C Unit
Veo(V) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 31 24
2.0 75 95
tren Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
) 2.0 75 95
trae output transition time 4.5 15 19
6.0 13 16
2.0 150 180
teLn Low-level to high-level and 4.5 30 36
high-level to low-level 6.0 26 32
output propagation time 2.0 150 180 ne
T (€K~q, Q) L= 50pF (Note 3) 4.5 30 36
6.0 26 32
2.0 190 230
teLn Low-level to high-level and 4.5 38 46
high-level to low-level 6.0 33 40
output propagation time 2.0 190 230 ne
tenL (Ro—Q, Q) 4.5 38 46
6.0 33 40
2.0 190 230
teLn Low-level to high-level and 4.5 38 46
high-level to low-level 6.0 33 40
output propagation time 2.0 190 230 ne
tenL (Sp—Q, Q) 4.5 38 46
6.0 33 40
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 2) 86 pF
Note 2 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per flip flop)
The power dissipated during operation under no-load conditions s calculated using the following formula.
Po = Cep * Voc’ * fitlec * Vee
TIMING REQUIREMENTS (Voc =2~6V, Ta= —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 101
tw CK, Sp, Rp pulse width 4.5 16 20 ns
6.0 14 17
5K setun & " 2.0 100 125
teu r;spe: :%:" e 4.5 20 25 ns
6.0 17 21
2.0 0 ’ 0
N Pt W | o o|
6.0 0 0
N, 2.0 100 125
trec rS:s,p:; r:c%ery time with 45 20 25 ns
6.0 17 21
756 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC76P

DUAL J-K FLIP-FLOP WITH SET AND RESET

Note 3 : Test Circuit

INPUT Vee  OUTPUT
PG DuUT
J. (1)The pulse generator (PG) has the following
50Q Cy charactenistics (10%~90%): ty = 6ns, tf = 6ns
GND (2) The capacitance C_ Includes stray wiring
capacitance and the probe input capacitance
TIMING DIAGRAM
tw
V Vee
Ro, Sp 50% 50% \k 50%
GND
trec tw |
—_—\ Vee
CK 50% 50% 50%
GND
teLn tone tone
90% 90% Vou
o) 50% 50% 50%
Q, Q 0
J 10% \.10%
trin truc VoL
tre o e trin teLn
90% 0% Von
a a 50% 50% 50%
10% 10%
teHL teLn Vo
/—_ Vee
J, K 50%
GND
Vee
J, K §50%
GND
VCC
CK
GND
BISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC86P
M74HC86DP

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE

DESCRIPTION
The M74HC86 is a semiconductor integrated circuit con-
sisting of four 2-input exclusive OR gates.

PIN CONFIGURATION (TOP VIEW)

FEATURES

® High-speed: 9ns typ. (C_=15pF, Vcc=5V)

© Low power dissipation: 52 W/package (max)
(Veo=5V, Ta=25TC, quiescent state)

U
Al —'E E Vee
INPUTS . #E@ E._ 84
INPUTS
OuUTPUT Y1+~ @E‘- Ad

® High noise margin: 30% of Ve, min (Voc=4.5V, 6V) %

® Capable of driving 10 LSTTL loads a2 —[4 [11]~va  oureur

® Wide operating voltage range: Veo=2~6V INPUTS { B2 -E@ 1__0_|~— g3

©® \Wide operating temperature range: Ta=—40~85C INPUTS
OUTPUT Y2 ~—E @E —~ A3 }

APPLICATION ano [7] (8]~ v3 oureur

General purpose, for use in industrial and consumer digital

equipment.

FUNCTIONAL DESCRIPTION . 14P4

Use of silicon gate technology allows the M74HC86, to Outline 14P2P

maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series

while giving high-speed performance equivalent to the
741.S86.

Buffered outputs Y improve input-to-output transfer charac-
teristics and reduce to a minimum output impedance varia-
tions with respect to input voltage variations.

When both inputs A and B are either high or low, the output

LOGIC DIAGRAM (EACH GATE)

D>
Y will become low, and when the levels of A and B are INPUTS oY OUTPUT
opposite, the output Y will become high.
B L]
FUNCTION TABLE
Inputs Output
A B Y
L L L
H L H
L H H
H H L
ABSOLUTE MAXIMUM RATINGS (Ta= —40~485C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 \
vV, Input voltage —0.5~Vgc+0.5 \
Vo Output voltage —0.5~Vec+0.5 \

1 Input protection diod t Vi< 2 mA

rotection di ren

K put protec! e curre Vi > Voo 20
I Output parasitic diod t Vo<V —20 mA

1t

oK utput parasitic diode curren Vo> Voo 5
lo Output current, per output pin +25 mA
lec Supply/GND current Ve, GND =+50 mA
P4 Power dissipation (Note 1) 500 mwW
Tstg Storage temperature range —65~-4150 C

Note 1 ! M74HCB86DP, Tq = —40~+50C and T4 = 50~85C are derated at —5mW/C

MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCS86P
M74HC86DP

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE

RECOMMENDED OPERATING CONDITIONS (7,= —40~+85C)

Symbol Parameter Lumits Unit
Min Typ Max
Vee Supply voltage 2 6 \
V, Input voltage 0 Veo \
Vo Output voltage 0 Vce \
Topr Operating temperature range —40 +85 C
Voo = 2.0V 0 1000
tr, tf Input risetime, fallime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+485C Unit
Veel(V) Min Typ Max Min Max
Vo=0.1V, Vee—0.1v 2.0 -5 -5
Vi High-level input voltage llo| = 202A 4.5 3.15 3.15 \
6.0 4.2 4.2
Vo= 0.1V, Vec—0.1V 2.0 0-5 0-5
A\ Low-level input voltage lo| = 20uA 4.5 1.35 1.35 \%
6.0 1.8 1.8
lon = —201A 2.0 1.9 1.9
lonw = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi= Vi, ViL lon = —20uA 6.0 5.9 5.9 \Y
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage Vi= Vi, ViL loL = 20uA 6.0 0.1 0.1 \Y
loL = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 . 0.26 0.33
hin High-level input current V=6V 6.0 0.1 1.0
I Low-level input current V=0V 6.0 —0.1 —1.0 Hh
lcc Quiescent supply current V| = Vge, GND, lo=0rA 6.0 1.0 10.0 uA
MITSUBISHI 959
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MITSUBISHI HIGH SPEED CMOS

M74HCS86P
M74HC86DP

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE

SWITCHING CHARACTERISTICS (vcc =5V, Ta= 25C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trim Low-level to high-level and high-level to low-level 10 ns
trao output transition time G = 15pF (Note 3) 10
teLn Low-level to high-level and high-level to low-level 20 ns
thHL output propagation time 20
SWITCHING CHARACTERISTICS (Voo = 2~6v, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C “Unit
Veo(V) Min Typ Max Min Max
2.0 75 95
tron Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
¢ 2.0 75 %
traL output transition time 4.5 15 19
6.0 13 16
Co = 50pF (Note 3)
LT 2.0 120 151
teun Low-level to high-level and 4.5 24 30
6.0 20 26
high-level to low-level ns
2.0 120 151
tonL output propagation time 4.5 24 30
6.0 20 26
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 2) 41 pF

Note 2 : Cgp Is the Internal capacitance of the IC calculated from operation supply current under no-load conditions (per gate)
The power dissipated during operation under no-load conditions I1s calculated using the following formula
Po = Cep * Vac® * fitloc * Voo

Note 3 ! Test Circuit

INPUT Vee OUTPUT

PG DuT

(1)The pulse generator (PG) has the following
500 iG o C. characteristics (10%~90%)" tr = 6ns, tf = éns
N l

(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance

TIMING DIAGRAM

V,
A ,l 50% \f:o% o

GND

) /—————— Vee

8 \; 50% oo
GND

true trm
90% 0% ‘ Vou
v ’ 50% 50% 50% 50%

10% 10% Vou

ten toLn " tene teLn

MITSUBISHI
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\( MITSUBISHI HIGH SPEED CMOS

\a)
o ew'}}\‘iiw M74HC107P

\\o\\c o\‘
o DUAL J-K FLIP-FLOP WITH RESET
DESCRIPTION
The M74HC107 is a semiconductor integrated circuit con- PIN CONFIGURATION (TOP VIEW)
sisting of two negative-edge triggered J-K flip flops with in-
dependent control inputs.
U
FEATURES weut g1 =[] 5__1 4] Ve
® High-speed: (clock frequency) 50MHz typ. Q1 —[2}—o o [13] - Rot SIRECT our
(CL=15pF, Vec=5V) OUTPUTS oK _
: ar—[B |, JH[YHz]~cki crockmeur
® Low power dissipation: 10u#W/package (max)
(Voe=5V, Ta=25TC, quiescent state) INPUT K1 "E E'— K2 INPUT
® High noise margin: 30% of V¢, min (Vgc=4.5V, 6V) QZ,_E_,—1 J 0]« Ro2 DIRECT
® Capable of driving 10 LSTTL loads OUTPUTS ’ _ oK 1] _D RESET INPUT
® Wide operating voltage range: Voc=2~6V Q2 —[6]—{omy « 5]+ Cke cLock inpuT
® Wide operating temperature range: Ta=—40~+85C GND E E« J2 INPUT
APPLICATION
General purpose, for use in industrial and consumer digital
equipment. Outline 14P4
FUNCTIONAL DESCRIPTION
Use of silicon gate technology allows the M74HC107 to B
maintain the low power dissipation and high noise margin Q and Q will become low and high respectlvely,ir_respec-
characteristics of the standard CMOS logic 4000B series tive of other inputs. When used as a J-K flip fiop, Rp should
while giving high-speed performance equivalent to the be maintained at high-level.
74L.S107. M74HC107 is the same functions and electrical characteris-

The M74HC107 contains two edge-triggered J-K flip flops, tics as M74HC73P, differing only pin connections.
each circuit with independent clock input CK, direct reset

input Rp, and both inputs J and K.

When CK changes from high-level to low-level, the signals

just previously input at J and K appear at output Q and Qin

accordance with the function table given. When R_D is low,

LOGIC DIAGRAM (EACH FLIP FLOP)

DIRECT
RESET INPUT

Rp ©

cp cP cP D a

‘ OouT-

J o—f [: B | PUTS
Q
INPUTS i
N cP cP
cp -
K cpP cpP
cP [ : &5 —
cP o &P cp
CLOCK INPUT
CK
cP
MITSUBISHI 261
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MITSUBISHI HIGH SPEED CMO0S

M74HC107P

DUAL J-K FLIP-FLOP WITH RESET

FUNCTION TABLE (Note1)

Inputs Outputs
Ro CK J K Q Q
L X X X L H
H L L L Q° Q°
H } L H L H
H [ H L H L
H [ H H Toggle
H L X X Q° Q°
H H X X Q° Q°
H 1 X X Q° Q°
Note 1 : t : Change from low to high level
| . Change from high to low level
X : Irrelevant
9" . Output state Q before clock input changed
Q° : Output state Q before clock input changed

Toggle ! Inverted state before clock input changed

ABSOLUTE MAXIMUM RATINGS (1= —40~+85¢C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+4+7.0 \Y
vV, Input voltage —0.5~Vec+0.5 \%
Vo Output voltage —0.5~Vcc+0.5 \
hk Input protection diode current Vi<ov =20 mA

Vi > Vee 20
lok Output parasitic diode current Vo< OV =20 mA
Vo > Vee 20
lo Output current, per output pin +25 mA
lce Supply/GND current Vge, GND +50 mA
Pq Power dissipation ' 500 mw
Tstg Storage temperature range —65~+150 C
MITSUBISHI

2—62 ELECTRIC



MITSUBISHI HIGH SPEED CMOS

M74HC107P

DUAL J-K FLIP-FLOP WITH RESET

RECOMMENDED OPERATING CONDITIONS (7= —40~+85C)

Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 2 6 \
V, Input voltage 0 Vee v
Vo Output voltage 0 Vee \
Topr Operating temperature range —40 +85 ‘C
Vee = 2.0V 0 1000
tr, tf Input nisetime, fallime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Veo(V) Min Typ Max Min Max
Vo= 0.1V, Vgc—0.1V 2.0 15 -5
Viy High-level input voltage lo| = 20uA 4.5 3.15 3.15 \
6.0 4.2 4.2
2.0 0.5 0.5
Vi Low-level input voltage Vo =01V, Vee=0.1v 4.5 1.35 1.35 \
llo| = 20pA
6.0 1.8 1.8
low = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Von High-level output voltage Vi= Vi, Vi lon = —20uA 6.0 5.9 5.9 \%
low = —4.0mA 4.5 4.18 4.13
loy = —5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage V= Vi, Vi loL = 20uA 6.0 0.1 0.1 \%
loL = 4.0mA 4.5 0.26 0.33
loL=5.2mA 6.0 0.26 0.33
[ High-level input current V=6V 6.0 0.1 1.0
[ Low-level input current V=0V 6.0 —0.1 —1.0 #A
lec Quiescent supply current V= Vgc, GND, lo=0rA 6.0 2.0 20.0 A
z MITSUBISHI 1—63
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MITSUBISHI HIGH SPEED CMOS

M74HC107P

DUAL J-K FLIP-FLOP WITH RESET

SWITCHING CHARACTERISTICS (vec =5V, Ta=25¢C)

Symbol Parameter Test conditions Limits Umit
Min Typ Max
fmax Maximum clock frequency 30 MHz
trin Low-level to high-level and high-level to low-leve! 10
trao output transition time 10 ns
teLH Low-level to high-level and high-level to low-level - G, = 15pF (Note 3) . 21
teuL output propagation time (CK — Q, Q) 21 ns
teLn Low-level to high-level and high-level to low-level 26
tpL output propagation time (Rp — Q, Q) 26 ne
SWITCHING CHARACTERISTICS (vcc =2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C unit
' Vee(V) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 31 24
2.0 75 . 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
truw output transition time 4.5 15 19
6.0 13 16
2.0 126 160
teLn Low-level to high-level and C_ = 50pF (Note 3) 4.5 25 32
high-level to low-level 6.0 21 27 ns
output propagation time 2.0 126 160
tenL (CK—Q,Q) 4.5 25 32
6.0 21 27
2.0 155 194
teLn Low-level to high-level and 4.5 31 39
high-level to low-level 6.0 26 32 ns
output propagation time 2.0 155 194
tenL (Ro—Q, Q) 4.5 3 39
6.0 26 32
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 2) pF
Note 2 : GCpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per flip flop)
The power dissipated during operation under no-load conditions is calculated using the following formula
Pp = Cpp * Vec? * fitloe * Voo
TIMING REQUIREMENTS (Ve =2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 101
tw CK, Rp pulse width 4.5 16 20 ns
6.0 14 17
J and K setup time with 2.0 100 125
tsu respect to GK 4.5 20 25 ns
6.0 17 21
J and K hold time with 2.0 0 0
th respect to CK 4.5 0 0 ns
6.0 0 0
Rp recovery time with 2.0 100 125
trec respect to GK 4.5 20 25 ns
6.0 17 21
2—64 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC107P

DUAL J-K FLIP-FLOP WITH RESET

Note 3 : Test Circuit

INPUT Vee OUTPUT

(1)The pulse generator (PG) has the following
500 i L characteristics (10%~90%) t; = 6ns, tf = 6ns
GND J’;

PG DuUT l
C

(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance

TIMING DIAGRAM

tw

VCC
Rp 50% /50% \ 50%
GND
trec tw |
-———————\ VCC
CK 50% 50% 50%
GND
toun |_tene ton
£50% 90% Vor
Q 50% 50% 50%
10% X10%
‘TLH lTHL VOL
triaL F“ e trn teLn
90% 90% VOH
Q 50% 50% 50%
10% 10% VoL
tonL toin

tsu | th
Vee
CK 50%
GND
MITSUBISHI
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DUAL J-K FLIP-FLOP WITH SET AND RESET

MITSUBISHI HIGH SPEED CMOS

M74HC109P

DESCRIPTION

The M74HC109 is a semiconductor integrated circuit con-
sisting of two positive-edge triggered J-K flip-flops with in-
dependent control inputs.

FEATURES

® High-speed: (clock frequency) 50MHz typ.
(CL=15pF, Vgc=5V)

Low power dissipation: 10uW/package (max)
(Vee=5V, Ta=25TC, quiescent state)

High noise margin: 30% of Vg, min (Vge=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~+485T

APPLICATION
General purpose, for use In industrial and consumer digital
equipment.

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC109 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
741.8109.

The M74HC109 contains two edge-triggered J-K flip flops,
each circuit with independent clock input CK, direct set in-
put Sp, direct reset input Rp and both inputs J and K.

When CK changes from low-level to high-level, the signals
just previously input at J and K appear at outputs Q and Q
in accordance with the function table given. Use of Sp and
Rp permits direct R-S flip flop operation. When Sp and Rp

PIN CONFIGURATION (TOP VIEW)

U/
DIRECT Ro -
RESET INPUT R°1—'E & E Yee
s —[ZHH ;CS: 1 —EI*- Ro2  AESET INPUT
INPUTS |
K1 — 3 HHdk g, oHhr{14] — v2
F ~ 1 INPUTS
CLOCK INPUT CK1—’I:‘Z [] E*—KQ
DIRECT So -
SET INPUT So1—[5] ’.J[_ r'LE CKa cLoceut
£ <, DIRECT
a1 —[6] J °1—-LE|'—SD2 SET INPUT
OUTPUTS |  _ > CK
a1~ [k gy o |- — @2
| _ {ouTPUTS
ano [ 9]0z

Outline 16P4

are low, Q and Q will both become high but when Sp and
Rp simultaneously become high, the condition of Q and Q
cannot be predetermined. When used as a J-K flip flop, §;
and Rp should be maintained at high-level.

Connecting J and K will permit the M74HC109 to be used
as a D-type flip flop.

LOGIC DIAGRAM (EACH FLIP FLOP)

DIRECT =

?r

SET INPUT

D>—D

INPUTS

ouT-

PUTS

CLOCK INPUT CK o—

e

DIRECT =

pos]
5
o

RESET INPUT
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MITSUBISHI HIGH SPEED CMOS

M74HC109P

DUAL l_-K FLIP-FLOP WITH SET AND RESET

FUNCTION TABLE (Note 1)
Inputs Outputs
So Ro CK 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 1 L L L H
H H t H L Toggle
H H t L H Q° Q°
H H t H H H L
H H L X X Q° Q°
Note 1 : t . Change from low to high level
X . Irrelevant
9" : Output state Q before clock input changed
Q° : Output state Q before clock input changed

Toggle : Inverted state before clock input changed
*

“When Sp and Rp are low, Q and Q will both become high but when -SE and H_o
simultaneously become high, the condition of Q and Q cannot be predetermined

ABSOLUTE MAXIMUM RATINGS (Ta=—40~+85¢)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~-+7.0 \%
\A Input voltage —0.5~Vgc+0.5 \%
Vo Output voltage —0.5~Vge+0.5 Vv
hik Input protection diode current V<oV —20 mA

Vi > Vee 20
lok Output parasitic diode current Vo <OV —20 mA
Vo > Vee 20

lo Output current, per output pin +25 mA
lec Supply/GND current Ve, GND +50 mA
Pd Power dissipation 500 mwW
Tstg Storage temperature range —65~-4150 C

RECOMMENDED OPERATING CONDITIONS (75 = —40~+85C)
Limits

Symbol Parameter Unit
Min Typ Max

Vece Supply voltage 2 6 \"

V, Input voltage Vece \%

Vo Output voltage 0 Vce \)

Topr Operating temperature range —40 +85 C
Vee = 2.0V 0 1000

tr, tf Input nsetime, fallime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400

MITSUBISHI .
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MITSUBISHI HIGH SPEED CMOS

M74HC109P

DUAL J-K FLIP-FLOP WITH SET AND RESET

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+-85"C Unit
Vee(V) Min Typ Max Min Max
2.0 1.5 1.5
Vo= 0.1V, Vee—0.1V
Vin High-level input voltage lio| = 201A 4.5 3.15 3.15 \%
6.0 4.2 4.2
Vo =0.1V, Vee—0.1V 2.0 0-5 0-5
Ve Low-level input voltage 4.5 1.35 1.35 \
llo] = 20uA
6.0 1.8 1.8
lon = —201A 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vy, ViL lon = —20uA 6.0 5.9 5.9 \
lon = —4.0mA 4.5 4.18 4.13
low = —5.2mA 6.0 | 5.68 5.63
loL = 20¢A 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage V= Vi, Vi loL = 20uA 6.0 0.1 0.1 \
lo.=4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0.26 0.33
I High-level input current V, =6V 6.0 0.1 1.0
L Low-level input current V=0V 6.0 —0.1 —1.0 HA
lce Quiescent supply current V= Vgc, GND, lo=0uA 6.0 2.0 20.0 HA
SWITCHING CHARACTERISTICS (Vec =5V, Ta=25¢)
Limits
Symbol Parameter Test conditions im Tve Max Umt
fmax Maximum clock frequency 30 MHz
trin Low-level to high-level and high-level to low-level 10 s
trae output transition time 10
teLn | Low-level to high-level and high-level to low-level Cy = 15pF (Note 3) 30 ns
teHL output propagation ime (CK — Q, Q) 30
teLn Low-level to high-level and high-level to low-level 40 ns
tene output propagation time (S, Rp— Q, Q) 40
e MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC109P

DUAL J-K FLIP;FLOP WITH SET AND RESET

SWITCHING CHARACTERISTICS (Ve = 2~6V, Ta = —40~+85C)

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 31 24
2.0 75 95
tron Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
b output transition time 4.5 15 19
6.0 13 16
2.0 175 221
teLn Low-level to high-level and C. = 50pF (Note 3) 4.5 35 44
high-level to low-level 6.0 30 37
output propagation time 2.0 175 221 ns
tenL (CK—q, @ 4.5 35 44
6.0 30 37
2.0 230 290
teLn Low-level to high-level and 4.5 46 58
high-level to low-level 6.0 39 49
output propagation time 2.0 230 290 ns
ol (So, Ro—Q, Q) 4.5 46 58
6.0 39 49
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 2) 45 pF
Note 2 @ Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per flip flop)
The power dissipated during operation under no-load conditions is calculated using the following formula
Po = Cpo * Voo * fitlec * Ve
TIMING REQUIREMENTS (Voo = 2~6V, T = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 101
tw CK, Sp, Rp pulse width 4.5 16 20 ns
6.0 14 17
J, K setup time with 2.0 100 126
tsu respect to GK 4.5 20 25 ns
6.0 17 21
J, K hold time with 2.0 5 5
th respect to CK 4.5 5 5 ne
6.0 5 5
Sp, Rp recovery time with 2.0 5 5
trec respect to CK 4.5 > 5 ne
6.0 5 5

Note 3 ! Test Circuit

INPUT Vee OUTPUT

I

PG DUT

(1) The pulse generator (PG) has the following
. 500 o charactenistics (10%~90%) t, = 6ns, tf = 6ns
iGND ’L (

2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance

MITSUBISHI ”
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MITSUBISHI HIGH SPEED CMOS

M74HC109P

DUAL J-K FLIP-FLOP WITH SET AND RESET

TIMING DIAGRAM

GND

Vee
CK 50%
GND
tw | trec
[
-----\SS Vee
So. Ro 50% 50%
GND
tpHL
Vou
Q.Q 50%
Vou
toLn
=]
Vou
Q.Q 50%
VOL

GND
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DUAL J-K FLIP-FLOP WITH SET AND RESET

MITSUBISHI HIGH SPEED CMOS

M74HC112P

DESCRIPTION

The M74HC112 is a semiconductor integrated circuit con-
sisting of two negative-edge triggered J-K flip flops with in-
dependent control inputs. '

FEATURES

® High-speed: (clock frequency) 50MHz typ

(C =15pF, Vgc=5V)

Low power dissipation 10uW/package (max)
(Vec=5V, Ta=25T, quiescent state)

High noise margin: 30% of Vg, min (Vgc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~~+65C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC112 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74LS112.

The M74HC112 contains two edge-triggered J-K flip flops,
each circuit with independent clock input &, direct set in-
put Sp and direct reset input Rp, and both inputs J and K.
When CK is high-level, the J and K signals can be read.
When CK changes from high-level to low-level, the signals
just previously input at J and K appear at outputs Q and Q
in accordance with the function table given. Use of S: and

PIN CONFIGURATION (TOP VIEW)

. A4
CLOCK INPUT  CK1 _.E I‘] Veo
R — R
K —'Z KCKDO E Rol | pigect
INPUTS __ [RESET INPUTS
t=B—Jus ot 4] ~Re2
DIRECT = _
SET INPUT Sﬂ—*E E.-CKQ CLOCK INPUT
Q1—|5 12] — K2
_ |: 1:1 INPUTS
outPuTs | Q1 ._[E;_‘ E“JZ
Q! &, DIRECT
Q2|7 [10] — 802 SFFFRFuT
GND [8 [9]—~q2 OurPUT

Outline 16P4

Ro permits direct R-S flip flop operation When S, and Ro
are low, Q and Q will both become high but when —S_D and
Ro simultaneously become high, the condition of Q and Q
cannot be predetermined. When used as a J-K flip flop, Sp
and Rp, should be maintained at high-level.

LOGIC DIAGRAM (EACH FLIP FLOP)
oreer |
INPUT So © ]r_\, Q
DIRECT ouT
RESET —
INPUT Roo D_{>°—Q &
cP cP o
J o—
INPUTS TS cp i
CcP CP .,
K cP cP
cp cp o
CLOGK cp < cP
INPUT CK
cP
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MITSUBISHI HIGH SPEED CMOS

M74HC112P

DUAL J-K FLIP-FLOP WITH SET AND RESET

FUNCTION TABLE (Note 1)
Inputs Outputs

So Ro CK 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 I L L Q° Q°

H H i L H L H

H H ] H ' L H L

H H i H H Toggle

H H L X X Q° Q°

H - H H X X Q° Q°

H H t X X Q° Q°

Note 1 : t . Change from low to high level

} . Change from high to low level
X : Irrelevant
Q° - Output state Q before clock input changed
Q° . Output state Q before clock input changed
Toggle : Inverted state before clock in'put changed o o
* - When S$p and Rp are low, Q and Q will both become high but when Sp and Rp

simultaneously become high the condition of Q and Q cannot be predetermined

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 Vv
V, Input voltage —0.5~Vge+0.5 Y
Vo Output voltage —0.5~Vgc+0.5 \Y
Ik Input protection diode current vi<ov —20 mA

Vi > Voo 20
lok Output parasitic diode current Vo< OV —20 mA
Vo > Vce 20

lo Output current, per output pin +25 mA
lce Supply/GND current Vee, GND +50 mA
Pg Power dissipation 500 mw
Tstg Storage temperature range —65~+4-150 c

RECOMMENDED OPERATING CONDITIONS (Ta= —40~+85C)

Limits
Symbol Parameter i Tye Max Unit
Vce Supply voltage 2 6 \%
Vi Input voltage 0 Vce \Y
Vo Output voltage 0 Vece \Y
Topr Operating temperature range —40 +85 ‘C
Voo = 2.0V 0 1000
tr, tf Input nsetime, faltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
2—72 MITSUBISHI -
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MITSUBISHI HIGH SPEED CMOS

M74HC112P

DUAL J-K FLIP-FLOP WITH SET AND RESET

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25°C —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo=0.1V, Vcc—0.1v 2.0 15 -5
Vin High-level input voltage 4.5 3.15 3.15 v
llo| = 20uA
6.0 4.2 4.2
Vo =0.1V, Vee—0.1V 2.0 0-5 0-5
Vi Low-level input voltage 4.5 1.35 1.35 v
lol = 20uA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
low = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi= Vi, ViL lon = —20uA 6.0 5.9 5.9 \%
lon = —4.0mA 4.5 4.18 4.13
los = —5.2mA 6.0 5. 68 5.63
lou = 20uA 2.0 0.1 0.1
oL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi = Vi, Vi lor = 20uA 6.0 0.1 0.1 \
lo. = 4.0mA 4.5 0.26 0.33
lo. = 5.2mA 6.0 0.26 0.33
L High-level input current V=6V 6.0 0.1 1.0
I Low-level input current V=0V 6.0 —0.1 —1.0 HA
lcc Quiescent supply current Vi = Vcc, GND, lg=0uA 6.0 2.0 20.0 uA
SWITCHING CHARACTERISTICS (Vo =5V, Ta=125C)
Symbol Parameter Test conditions Limits Unmit
Min Typ Max
fmax Maximum clock frequency 30 MHz
trin Low-level to high-level and high-level to low-level 10
trHe output transition time 10 ns
teLn Low-level to high-level and high-level to low-level 26
tonL output propagation time (CK — Q, Q) C. = 15pF (Note 3) 26 ns
teLH Low-level to high-level and high-level to low-level 31
tenL output propagation time (Rp — Q, Q) 31 ne
teLn Low-level to high-level and high-level to low-level 31
tonL output propagation time (Sp — Q, Q) 31 ns
»
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MITSUBISHI HIGH SPEED CMOS

M74HC112P

DUAL J-K FLIP-FLOP WITH SET AND RESET

SWITCHING CHARACTERISTICS (Vce =2~6V, Ty = —40~+485¢)

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Veo(V) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 31 24
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
traL output transition time 4.5 15 19
6.0 13 16
2.0 150 190
teLn Low-level to high-level and 4.5 30 38
high-level to low-level 6.0 26 33
output propagation time 2.0 150 190 ns
tepL (CK—aq, Q) C, = 50pF (Note 3) 4.5 30 38
6.0 26 33
2.0 180 225
teLn Low-level to high-level and 4.5 36 45
high-level to low-level 6.0 31 38 ns
output propagation time 2.0 180 225
teHL (Ro—Q, Q) 4.5 36 45
6.0 31 38
2.0 180 225
teLn Low-level to high-level and 4.5 36 45
high-level to low-level 6.0 31 38
output propagation time 2.0 180 225 ns
terL (So—Q, Q) 4.5 36 45
6.0 31 38
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 2) 75 pF
Note 2 @ Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per flip flop)
The power dissipated during operation under no-load conditions is calculated using the following formula:
Pp = Cpp * Voc® * fitlec * Voo
TIMING REQUIREMENTS (vcc =2~6V, T = —40~+85¢)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 101
tw CK, Sp, Rp pulse width 4.5 16 20 ns
6.0 14 17
. 2.0 100 125
tsy :';s:;f‘t‘;p%"e wih 4.5 20 25 ns
6.0 17 21
2.0 0 0
S P 0| of
6.0 0 0
— 2.0 100 125
trec :‘e”s’p::t ':f%e'y tme with 4.5 20 25 ns
R 6.0 17 21

MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC112P

DUAL J-K FLIP-FLOP WITH SET AND RESET

Note 3 ! Test Circuit

INPUT Vee  OUTPUT

PG DUT

(1)The pulse generator (PG) has the following
500 i CL charactenistics (10%~90%) t, = 6ns, tf = 6ns
GND ’L

(2) The capacitance C_ Includes stray wiring
capacitance and the probe input capacitance

TIMING DIAGRAM

tw
\ Vee
Ro, So 50% 50%
GND
tre tw
—\ VCC
CK 50% 50% 50%
GND
terL tene
0% Von
Q, Q 50% 50%
10%
TN | b Voo
teun
90% Von
Q, Q 50% 50%
10%
. trme Voo
—_\ [—VCC
J, K kSO% 7 50%
GND
J, K 7 50% ‘50%
GND
tsy th
o Vee
CK 50%
GND
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MITSUBISHI HIGH SPEED CMOS

M74HC113P

DUAL J-K FLIP-FLOP WITH SET

DESCRIPTION

The M74HC113 is a semiconductor integrated circuit con-
sisting of two negative-edge triggered J-K flip flops with in-
dependent control inputs.

FEATURES

® High-speed: (clock frequency) 50MHz typ.
(CL=15pF, Vgc=5V)

Low power dissipation: 104 W/package (max)
(Vee=5V, Ta=25T, quiescent state)

High noise margin: 30% of Vg, min (Vgc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Voc=2~6V

Wide operating temperature range: Ta=—40~+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC113 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74LS113.

The M74HC113 contains two edge-triggered J-K flip flops, -

each circuit with independent clock input CK, direct set in-
put Sp, and both inputs J and K.

When CK changes from high-level to low-level, the signals
just previously input at J and K appear at outputs Q and Q

PIN CONFIGURATION (TOP VIEW)
- 9
CLOCK INPUT CK1—>E—] [14] Vo
K1—[2 K0 [13] — CK2 cLock nPuT
INPUTS
NENE [12] — k2
oREGT INPUTS
SETINPUT  Sol |4 [11] - v2
=, DIRECT
oureurs | TR LE“SDZ SETIPUT
_ b CK
a1 —[6 5 hLe]—a2
| outeuts
anD [T (8] a2
Outline 14P4

-
in accordance with the function table given. When Sp 1s

high, Q and Q will become high and low respectively,
irrespective of other inputs. When used as a J-K flip flop,

Sp, should be maintained at high-level.

LOGIC DIAGRAM (EACH FLIP FLOP)

GLOCK INPUT
CK

DIRECT
SET INPUT
Soo
_ Do
cP cpP cp ouT-
Jo—| PUTS
Q
INPUTS
CP
K
cp
cp cp L
cP

CcpP
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MITSUBISHI HIGH SPEED CMOS

M74HC113P

DUAL J-K FLIP-FLOP WITH SET

FUNCTION TABLE (Note1)

Inputs Qutputs
So CK J K Q Q
L X X X H L
H ! L L Q° Q°
H | L H L H
H | H L H L
H ) H H Toggle
H L X X Q° Q°
H H X X Q° Q°
H 1 X X Q° Q°
Note 1 : t . Change from low to high level
} : Change from high to low level
X * lrrelevant
9° . Output state Q before clock input changed
Q° . Output state Q before clock input changed

Toggle . Inverted state before clock input changed

ABSOLUTE MAXIMUM RATINGS (1a=—40~+85¢C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~-+7.0 \%
\A Input voltage —0.5~Vcct0.5 \Y
Vo Output voltage —0.5~Vcc+0.5 \%
hk +Input protection diode current Vi< —20 mA
Vi > Vee 20
lok Output parasitic diode current Vo< OV —20 mA
Vo > Vee 20
lo Output current, per output pin +25 mA
lee Supply/GND current Vee, GND +50 mA
Pd Power dissipation 500 mwW
Tstg Storage temperature range —65~-4150 C
RECOMMENDED OPERATING CONDITIONS (Ta=—40~+85¢)
Symbol Parameter Limits Unit
Min Typ Max

Vee Supply voltage - 2 6 \%
vV, Input voltage 0 Vee \%
Vo Output voltage 0 Vece \
Topr Operating temperature range —40 +85 ‘C

Vee = 2.0V 0 1000
tr, tf Input nsetime, fallime Vec = 4.5V 0 500 ns

Vee = 6.0V 0 400
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MITSUBISHI HIGH SPEED CMOS

M74HC113P

DUAL J-K FLIP-FLOP WITH SET

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+85C unit
VeelV) Min Typ Max Min Max
Vo=0.1V, Vgc—0.1V 20 -8 -5
Vi High-level input voltage 4.5 3.15 3.15 \Y
[lo] = 20uA
6.0 4.2 4.2
Vo= 0.1V, Vgc—0.1V 20 05 o5
Ve Low-level input voltage 4.5 1.35 1.35 \%
‘ |o| =20uA
6.0 1.8 1.8
low = —20uA 2.0 1.9 1.9
low = —20uA 4.5 4.4 4.4
Von High-level output voltage Vi= Vi, Vi lon = —20uA 6.0 5.9 5.9 Vv
loy = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5.63
loL = 20uA 2.0 0.1 0.1
lop = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi= Vi, Vi lou = 20uA 6.0 0.1 0.1 \
loL = 4.0mA 4.5 0.26 0.33
lou = 5.2mA 6.0 0. 26 0.33
[ High-level input current V=6V 6.0 0.1 1.0
he Low-level input current V=0V 6.0 —0.1 —1.0 A
lcc Quiescent supply current V= Vgs, GND, lo=0uA 6.0 2.0 20.0 A
SWITCHING CHARACTERISTICS (voc =5V, Ta=25¢)
Symbol Parameter Test conditions Limuts Unit
Min Typ Max
fmax Maximum clock frequency 30 MHz
trin Low-level to high-level and high-leve! to low-level 10
trHL output transition time 10 ns
teLn Low-level to high-level and high-level to low-level C. = 15pF (Note 3) 21
thrL output propagation time (CK — Q, Q) 21 ns
teLH Low-level to high-level and high-level to low-level 26
T output propagation time (Sp — Q, Q) 26 ne
MITSUBISHI
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MITSUBISHI HIGH SPEED CMO0S

M74HC113P

DUAL J-K FLIP-FLOP WITH SET

SWITCHING CHARACTERISTICS (Voc = 2~6V, Ta = —40~+85C)

Limits
Symbol Parameter Test conditions 25C —40~+85T Unit
Vee(V) Min Typ Max Min Max
2.0 5 4
frmax Maximum clock frequency 4.5 27 21 MHz
6.0 31 24
2.0 75 95
trm Low-level to high-level and 4.5 15 19
6.0 13 16
high-level to low-level ns
2.0 75 95
[ output transition time 4.5 15 19
6.0 13 16
2.0 126 160
teLn Low-level to high-level and CL = 50pF (Note 3) 4.5 25 32
high-level to low-level 6.0 21 27 ns
output propagation time 2.0 126 160
tone (CK-Q,Q) 4.5 25 32
6.0 21 27
2.0 165 210
teLn Low-level to high-level and 4.5 33 M
high-level to low-level 6.0 28 35 ns
output propagation time 2.0 165 210
(o (8p—Q, Q) 4.5 33 1
6.0 28 35
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 2) pF
Note 2 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per flip flop)
The power dissipated during operation under no-load conditions is calculated using the following formula
Po = Cep * Voc? * fitlee * Vec
TIMING REQUIREMENTS (Voo =2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 101
tw CK, Sp pulse width 4.5 16 20 ns
6.0 14 17
2.0 100 125
J, K setup time with
tsu respect to OK 4.5 20 25 ns
P 6.0 17 21
2.0 0 0 |
J, K hold time with
th respect to CK 4.5 0 0 ns
P 6.0 0 0
— 2.0 100 125
Sp recovery time with
trec i 4.5 20 25 ns
respect to CK
6.0 17 21
Note 3 I Test Circuit
INPUT Vee OUTPUT
PG DUT
(1)The pulse generator (PG) has the following
500 Ce characteristics (10%~90%) t; = 6ns, tf = 6ns
GND (2) The capacitance C_ Includes stray wiring
capacitance and the probe input capacitance
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MITSUBISHI HIGH SPEED CMOS

M74HC113P

DUAL J-K FLIP-FLOP WITH SET

TIMING DIAGRAM

w Vee
5 5% /0% N‘ 50%
GND
trec tw ,
ﬁ VCC
GND
e tren teen
\ 90% 0% Von
Q 50% 50% 50%
10% 10% Vo
teuL toLn
tpLn | tere tone
9% 90% Vor
Q 50% 50% 50%
10% 10% v,
trim true oL
Vee

GND

GND

GND
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DUAL J-K FLIP-FLOP WITH SET AND COMMON RESET

MITSUBISHI HIGH SPEED CMOS

M74HC114P

DESCRIPTION

The M74HC114 is a semiconductor integrated circuit con-
sisting of two negative-edge triggered J-K flip flops with in-
dependent control inputs.

FEATURES

® High-speed- (clock frequency) 50MHz typ.
(CL=15pF, Vge=5V)

Low power dissipation: 104 W/package (max)
(Vee=5V, Ta=25C, quiescent state)

High noise margin: 30% of V¢c, min (Vec=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Tg=—40~-+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC114 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.8114.

The M74HC114 contains two edge-triggered J-K flip flops,
each circuit with independent direct set input So, inputs J
and K, common clock input CK, and direct reset input ﬁ;.
When CK is high, the J and K signals can be read. When
CK changes from high-level to low-level, the signals just
previously iput at J and K appear at outputs Q and Q in
accordance with the function table given Use of S-D and R'D

PIN CONFIGURATION (TOP VIEW)

gtIERSEE(%'TINPUT Ro— E_T E Vee
K1 —[2}—tH{Rool, Lq73] Gk cLock meut

J1—[3] 2]+ k2
SR st~ [ HfiF 1]+ u2
a1 —[5] 450 1 E — 52 SRR
a1 —[6] [9]— a2
N [7] (8] a2

7

INPUTS

fo]
=

1501

INPUTS

i

£

QUTPUTS

K Rp0

QUTPUTS

Outline 14P4

permits direct R-S flip flop operation. When Sy and Ry, are
low, Q and Q will both become high but when Sp and Rp
simultaneously become high the condition of Q and Q can-
not be predetermined. When used as a J-K flip flop, Sp
and Ry, should be maintained at high.

LOGIC DIAGRAM (EACH FLIP FLOP)
DIRECT
SET 5 —
INPUT °° | J‘D—o Q
TO OTHER FLIP FLOPS L/ our
R
iNpuT o Q
P cp
cp ¢
J
INPUTS
dh cP -
cp cp
K _
cP cP
TO OTHER FLIP FLOPS
A cp cP cp [ cP
CLOCK_ |
INPUT GK
cp
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MITSUBISHI HIGH SPEED CMOS

M74HC114P

DUAL J-K FLIP-FLOP WITH SET AND COMMON RESET

FUNCTION TABLE (Note 1)
Inputs Outputs
So Ro CK 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 4 L L Q° Q°
H H ! L H L H
H H | H L H L
H H ! H H Toggle
H H L X X Q° Q°
H H H X X Q° Q°
H H 1 X X Q° Q°
Note 1 : t . Change from low to high level
{ . Change from high to low level
X : Irrelevant
QO - Output state Q before clock input changed
Q° . Output state Q before clock input changed
Toggle : Inverted state before clock input changed o _
* “When Sp and Rp are low, Q and Q will both become high but when Sp and Rp

simultaneously become high, the condition of Q and Q cannot be predetermined.

ABSOLUTE MAXIMUM RATINGS (15 = —d0~+85¢C)

Symbol Parameter Conditions Ratings Umit
Vee Supply voltage —0.5~-+7.0 v
V, Input voltage —0.5~Vcc+0.5 \Y
Vo Output voltage —0.5~Vgc+0.5 \
Ik Input protection diode current vi<ov -2 mA
Vi > Vee 20
lok Output parasitic diode current Vo< OV —20 mA
Vo > Vee 20
lo Oulput current, per output pin +25 mA
lcc Supply/GND current Vee, GND +50 mA
P4 Power dissipation 500 mw
Tstg Storage temperature range —65~-+150 C

RECOMMENDED OPERATING CONDITIONS (Ta= —40~+85C)

Limits
Symbol Parameter i Tvo Mo Unit
Vee Supply voltage 2 6 \%
Vi Input voltage 0 Vee \
Vo Output voltage 0 Vee \Y
Topr Operating temperature range —40 +85 C
Vee = 2.0V 0 1000
tr, tf Input risetime, falltime Voo = 4.5V 0 500 ns
Vge = 6.0V 0 400
g MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC114P

DUAL J-K FLIP-FLOP WITH SET AND COMMON RESET

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) Min Typ Max Min Max
Vo=0.1V, Vge—0.1V 2.0 -5 15
Vin High-level input voltage 4.5 3.15 3.15 \Y
llo| = 20uA
6.0 4.2 4.2
2.0 0.5 0.5
Vo=0.1V, Vgc—0.1V
\ Low-level input voltage 4.5 1.35 1.35 \
o] = 20uA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Von High-level output voltage Vi= Vi, ViL low = —20uA 6.0 5.9 5.9 \%
low = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5.63
lor = 201tA 2.0 0.1 0.1
lop = 20uA 4.5 0.1 0.1
VoL Low-level output voltage V=V, Vi loL = 20uA 6.0 0.1 0.1 \%
lo. = 4.0mA 4.5 0.26 0.33
| loc =5.2mA 6.0 0.26 0.33
| High-level input current V=6V 6.0 0.1 1.0
[ Low-level input current vV, =0V 6.0 —0.1 —1.0 HA
lce Quiescent supply current V)= Vce, GND, lo=0uA 6.0 2.0 20.0 ~A
SWITCHING CHARACTERISTICS (Vo =5V, Ta=25C)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock frequency 30 MHz
tren Low-level to high-level and high-level to low-level 10
trHL output transttion time 10 ns
teLn Low-level to high-level and high-level to low-level 26 ns
thnL output propagation time (CK — Q, Q) CL = 15pF (Note 3) 26
teLn Low-level to high-level and high-level to low-level 31
tpHL output propagation time (Rp — Q, Q) 31 ns
toLH Low-level to high-level and high-level to low-level 31
teHL output propagation time (§B —-Q, Q) 31 ns
MITSUBISHI 2—83
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MITSUBISHI HIGH SPEED CMO0S

M74HC114P

DUAL J-K FLIP-FLOP WITH SET AND COMMON RESET

SWITCHING CHARACTERISTICS (vcc =2~6V, Ta = —40~+85C)

Limits
Symbol Parameter Test conditions 25C —40~+-85C Unit
VeelV) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 31 24
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
tri output transition time 4.5 15 19
N 6.0 13 16
2.0 150 190
teLn Low-level to high-level and 4.5 30 38
high-level to low-level 6.0 26 33
output propagation time 2.0 150 190 ns
teHL (CK—aq, Q) G = 50pF (Note 3) 4.5 30 38
6.0 26 33
2.0 180 225
teLn Low-level to high-level and 4.5 36 45
high-level to low-level 6.0 31 38
output propagation time 2.0 180 225 ns
tone (Ro—Q, Q) 4.5 36 45
6.0 31 38
2.0 180 225
teLn Low-level to high-level and 4.5 36 45
high-level to low-level ! 6.0 31 38 ns
output propagation time 2.0 180 225
ton (So—Q, Q) 4.5 36 45
6.0 31 38
C, Input capacitance . 10 10 pF
Cep Power dissipation capacitance (Note 2) pF
Note 2 : Cpp Is the Internal capacitance of the IC calculated from operation supply current under no-load conditions (per flip flop)
The power dissipated during operation under no-load conditions is calculated using the following formula-
Po = Cep * Voo * fitlec * Ve
TIMING REQUIREMENTS (Voo =2~6V, Ta = —40~+85T)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 101
tw CK, Sp, Rp pulse width 4.5 16 20 ns
6.0 14 17
J, K setup time with 2.0 100 125
tsu respect to GK 4.5 20 25 ns
6.0 17 21
J, K hold time with 2.0 0 0
th respect to CK 45 0 0 ns
6.0 0 0
Ro, Sp recovery time with 2.0 100 125
trec respect to K 4.5 20 25 ns
6.0 17 21
2—g4 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC114P

DUAL J-K FLIP-FLOP WITH SET AND COMMON RESET

Note 3 : Test Circuit

INPUT

Vee

QuUTPUT

PG

TIMING DIAGRAM

tw

DUT

ieND lCL

(1)The pulse generator (PG) has the following
characteristics (10%~90%) t; = 6ns, tf = 6ns

(2) The capacitance C_ includes stray winng
capacitance and the probe input capacitance

Ro, So 50%

trec

ol
O

50% 50%
torL
90%
50%
10%
trin true

teun
90% 90%
50% 50%
10% 10%

] trie trin

Vee
§50% 7F50%

Z/-----_---W\S Vee
50%

Vee
RSO%
GND
Vee
GND
tont
Von
50%
Vou
teun
Vou
50%
Vou

tsu_| th
Vee
CK 50%
GND
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MITSUBISHI HIGH SPEED CMOS

M74HC137P

1-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

DESCRIPTION

The M74HC137 is a semiconductor integrated circuit con-
sisting of a 3-bit binary to 8-line decoder/demultiplexer with
address latch provided.

PIN CONFIGURATION (TOP VIEW)

S
FEATURES po-[—— [l Ve
® Built-in address latch weuts L At —[2—a1 AOYOD—E—»%
® High-speed: 17ns typ. (C,=15pF, Vcc=5V) —
A2—[3}—A2  vip—{14]— Vi
© Low power dissipation: 204 W/package (max) 2~[3] :
(Vee=5V, Ta=25C, quiescent state) LATCHENABLE g — e v D—E» Y2
@ High noise margin: 30% of Vgg, min (Vgc=4.5V, 6V) c_sz—‘E—ccsz v3 ;,_E_.Y—s OUTPUTS
® Capable of driving 10 LSTTL loads Qe SELECT _
® Wide operating voltage range: Vgo=2~6V cst—[e}—ost vap—1i]—va
® Wide operating temperature range: Ta=—40~+85C outrur Y7 —[Z}—qv7 s vspb—{10} - Y5
M
ND |8 L {9]-v6
APPLICATION ovo [g]
General purpose, for use in industrial and consumer digital
equipment. Outline 16P4
LOGIC DIAGRAM Veo
- _ - - - - -—— (8
15)v0
| Do
I
- Y2
e qb_[>c
> S D0
ouT-
PUTS

INPUTS

LATCH ENABLE
INPUT

CHIP SELECT
INPUTS
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MITSUBISHI HIGH SPEED CMOS

M74HC137P

1-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC137 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while providing high-speed performance equivalent to the
741.5137.

The M74HC137 consists of a 3-bit binary to 8-line decoder/
demultiplexer with an address latch to store the signals of
inputs AO through A2. When latch-enable input LE 1s low, a
3-bit binaly code 1s applied to inputs A0 through A2 goes
through the latch and becomes a code input signal. In this
case, one of outputs YO through Y7 corresponding to this

FUNCTION TABLE (Note 1)

value will become low and the other outputs will all be-
come high. In this case, chip select inputs CS1 and CS2
should be maintained at high and low, respectively. When
CS1 and CS2 are in conditions other than those given
above, all outputs will become high.

When LE is high, the AO through A2 signals existing im-
mediately prior to the high-level setting will be stored in
the latch. In this case, those stored contents will not change
even if AO through A2 are changed.

When operated as a 1-of-8 demultiplexer, CS1 or CS2 is
used as a data input and AO through A2 are used as select-
ing inputs.

Inputs Outputs
LE Cst [ A2 Al A0 Yo Y1 Y2 Y3 Y4 Y5 Y6 Y7
X X H X X X H H H H H H H H
X L X X X X H H H H H H H H
L H L L L L L H H H H H H H
L H L L L H H L H H H H H H
L H L L H L H H L H H H H H
L H L L H H H H H L H H H . H
L H L H L L H H H H L H H H
L H L H L H H H H H H L H H
L H L H H L H H H H H H L H
L H L H H H H H H H H H H L
H H L X X X Yo° Y1° Y2° Y3° Y4° Y5° Ye° Y7°
Note 1 : X! lrrelevant _
Y° . Output state Y before LE chaged to high level
ABSOLUTE MAXIMUM RATINGS (1= —40~+85¢C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~-+7.0 Y
\A Input voltage —0.5~Vgc+0.5 V.
Vo Output voltage —0.5~Vc+0.5 \%

v, <0V —20

[11%% Input protection diode current V|‘> Voo 20 mA

lok Output parasitic diode current Vo < OV —2 mA
Vo > Vee 20

lo Output current, per output pin +25 mA
lcc Supply/GND current Vee, GND =+50 mA
Pd Power dissipation 500 mW
Tstg Storage temperature range —65~-+150 ‘C

RECOMMENDED OPERATING CONDITIONS (1, = —40~+85¢C)
Limits
Symbol Parameter Unit
Min Typ Max

Vece Supply voltage 2 6 \%
Vi Input voltage 0 Vee \4
Vo Output voltage 0 Vee \4
Topr Operating temperature range —40 +-85 C

Vee = 2.0V 0 1000
tr, tf Input nsetime, fallime Veec = 4.5V 0 500 ns
Vee = 6.0V 0 400
MITSUBISHI 957
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MITSUBISHI HIGH SPEED CMOS

M74HC137P

1-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+85TC Unit
Vee(V) Min Typ Max Min Max
Vo=0.1V, Vgc—0.1V 20 -5 "5
Vi High-level input voltage 4.5 3.15 3.15 \Y
[lo| = 20uA
6.0 4.2 4.2
Vo=0.1V, Vgc—0.1V 2.0 0-5 0-5
Vi Low-level nput voltage 4.5 1.35 1.35 \Y
llo! = 20uA
. 6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
low = —20uA 4.5 4.4 4.4
Von High-level output voltage Vi= Vi, Vi lon = —20uA 6.0 5.9 5.9 \
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5. 63
loL = 20iA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage Vi= Vi, ViL loL = 20uA 6.0 0.1 0.1 \
loL = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0.26 0.33
[ High-level input current V, =6V 6.0 0.1 1.0
he Low-level input current V=0V 6.0 —0.1 —1.0 #A
lce Quiescent supply current Vi=Vce, GND, lo=0uA 6.0 4,0 40.0 ©A
SWITCHING CHARACTERISTICS (vec =5V, Ta=25C)
Limits
Symbol Parameter Test conditions in e Max Unit
trin Low-level to high-level and high-level to low-level 10 ns
truL output transition time 10
teLh Low-level to high-level and high-level to low-level 29 ns
torL output propagation time (A —Y) 42
tpLn Low-level to high-level arihlgh-_level to low-level Cu= 150F (Note 3) 22 ns
teHL output propagation time (CS2 —Y) 34
teLn Low-level to high-level and high-level to low-level 25 ns
tenL output propagation time (CS1 — Y) 34
teLn Low-level to high-level and high-level to low-level 30 ns
[ output propagation time (LE — Y) 44
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MITSUBISHI HIGH SPEED CMOS

M74HC137P

1-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

SWITCHING CHARACTERISTICS (Vco =2~6V, Ta = —40~+85C)

Limits
Symbol Parameter Test conditions 25°C —40~+85C Unit
Vec(V) Min Typ Max Min Max
2.0 75 95
trem Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
traL output transition time 4.5 15 19
6.0 13 16
2.0 170 214
teLn Low-level to high-level and 4.5 34 43
high-level to low-level 6.0 29 36 ns
output propagation time 2.0 240 302
terL (A=) 4.5 48 60
6.0 41 51
2.0 130 164
toLn Low-level to high-level and 4.5 26 33
high-level to low-level Co = 50pF (Note 3) 6.0 22 28 ns
output propagation time 2.0 195 246
tonL (Cs2—Y) 4.5 39 49
6.0 33 42
2.0 150 189
toLn Low-level to high-level and 4.5 30 38
high-level to low-level 6.0 26 32 ns
output propagation time 2.0 195 246
tenL (cs1-Y) 4.5 39 49
6.0 33 42
2.0 175 221
teLn Low-level to high-level and 4.5 35 44
high-level to low-level 6.0 30 37 ns
output propagation time 2.0 250 315
[ (LE=V) 4.5 50 63
6.0 43 54
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 2) 108 pF
Note 2 : Cgp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions.
The power dissipated during operation under no-load conditions 1s calculated using the following formula
Pp = Cpp * Vec? * fitlec * Voo
TIMING REQUIREMENTS (Ve =2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25°C —40~+4-85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 101
tw LE pulse width 4.5 16 20 ns
6.0 14 17
2.0 100 126
tey A setup time with 45 20 25 ns
respect to LE 6.0 17 21
2.0 50 63
th ; :s::c:'zel_:"h 45 | 10 13 ns
6.0 9 11
MITSUBISHI 9_gg
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MITSUBISHI HIGH SPEED CMOS

M74HC137P

1-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

Note 3 : Test Circuit

/_ Vee
50%

A
INPUT Vee OUTPUT
T GND
PG DUT Ve
A

500 C.
GND l

(1) The pulse generator (PG) has the following
charactenstics (10%~90%) t; = 6ns, tf = 6ns

(2) The capacitance C_ Includes stray wiring
capacitance and the probe input capacitance

LE

GND

TIMING DIAGRAM

/_\ Vee
A . 9, 9/
50% N 50% cst
—_— GND
tenL | tein |
[— — Vou
v 9
Y 50% 50% ¥ 50% 50%
VoL Vou
toiw tone |
90% 0% Vou
% 50% 50%
10% r X 10% Voo
trin truu cs2
I

<l
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MITSUBISHI HIGH SPEED CMOS

M74HC138P
M74HC138DP

1-OF-8 DECODER/DEMULTIPLEXER

DESCRIPTION
The M74HC138 is a semiconductor integrated circuit con-
sisting of a 3-bit binary to 8-line decoder/demultiplexer with
chip-select inputs.

FEATURES

® Selection of three types of chip inputs

® Expansion up to 24 outputs possible with externally con-
nection.

® High-speed: 17ns typ. (C_=15pF, Vcc=5V)

Low power dissipation: 20« W/package (max)

(Veec=5V, Ta=25T, quiescent state)

High noise margin: 30% of V¢, min (Vgc=4.5V, 6V)

Capable of driving 10 LSTTL loads

Wide operating voltage range: Vcc=2~6V

Wide operating temperature range: Ta=—40~-485C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC138 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
741.8138.

When operated as a decoder, a 3-bit binary code are ap-
plied to inputs A0, A1 and A2, one of outputs YO through Y7
corresponding to this value will become low and the other
outputs will all become high.

PIN CONFIGURATION (TOP VIEW)

\J
AQ — E—I E Vee
Al — LT_—MAOYOD——E — Y0

ne—[Elre vip{1a] ~v@

Cs2— [4}—qcs2 Yzo—“__a_l—»ﬁ

CHIP SELECT { G553 — [5 |—|cs3 vap—12] — 73

INPUTS

~OUTPUTS

cs1 — [6—{cst vap—11] —~ V4

v7 - [L—dv7, vsp—10] =75

ano  [2] e )

QUTPUT

16P4

Outline 16P2P

In this case, chip select input CS1 should be maintained at
high while CS2 and CS3 should be maintained at low.
When CS1, CS2 and CS3 are in conditions other than those
given above, all outputs will become high irrespective of AQ
through A2.

When operated as a 1-of-8 demultipiexer, CS1, CS2 or CS3
is used as data input and AO through A2 input are used as
slecting input.

Vee
LOGIC DIAGRAM _ _ - _ @
! I —_
> 19 Yo
' I Yi
19) Vi
1
l —
(a0 {>° c>—< 13) V2
l —
¥3
INPUTS S A1 (2 {>m cD 12 OUTPUTS
! —
1) Y4
[ nG >
10) Y5
cs3 (5 |
cs2 (4 9) Y6
CHIP SELECT {
INPUTS | 7) Y7
{
cs1 (6 1
— _ - - _
GND
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MITSUBISHI HIGH SPEED CMOS

M74HC138P
M74HC138DP

1.0F-8 DECODER/DEMULTIPLEXER

FUNCTION TABLE (Note 1)

Inputs Outputs
Cs1 CSX A2 Al A0 YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
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: CSX=CS2+ CS3
X I Irrelevant
ABSOLUTE MAXIMUM RATINGS (T2=—40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage —0.5~+47.0 \Y
\A Input voltage —0.5~Vge+0.5 \Y
Vo Output voltage —0.5~Vgc+0.5 Y
hik Input protection diode current Vi<V —20 mA

Vi > Vee 20
lok Output parasitic diode current Vo< OV —20 mA
Vo > Vee 20
lo Output current, per output pin +25 mA
lee Supply/GND current Vee, GND +50 mA

P4 Power dissipation (Note 2) 500 mw

Tstg Storage temperature range —65~-+150 ‘C

Note 2 : M74HC138DP, T = —40~+50"C and Ty = 50~85C are derated at —5mW/C

RECOMMENDED OPERATING CONDITIONS (1z = —40~+85C)

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \2
V, Input voltage 0 Vece v
Vo Output voltage 0 Vce \Y%
Topr Operating temperature range —40 +85 C
Voo = 2.0V 0 1000
tr, tf Input nsetime, falltime Vee = 4.5V 0 500 ns ‘
Vee = 6.0V 0 400
—op MITSUBISHI
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MITSUBISHI HIGH SPEED CMO0S

M74HC138P
M74HC138DP

1-OF-8 DECODER/DEMULTIPLEXER

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo= 0.1V, Vcc—0.1V 2.0 1.5 1.5
Vi High-level input voltage 4.5 3.15 3.15 \
ol = 20uA
6.0 4.2 4.2
Vo=0.1V, Vec—0.1V 2.0 0-5 0-5
Ve Low-level input voltage 4.5 1.35 1.35 \%
llol = 20uA
6.0 1.8 1.8
low = —201A 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vm, Vi lon = —201A 6.0 5.9 5.9 \%
low = —4.0mA 4.5 4.18 4.13
loy = —5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
lou = 20uA 4.5 0.1 0.1
Voo Low-level output voltage V=V, ViL loL = 20uA 6.0 0.1 0.1 \
loL = 4.0mA 4.5 0.26 0.33
lo. = 5.2mA 6.0 0. 26 0.33
hin High-level input current V=6V 6.0 0.1 1.0
he Low-level input current Vv, =0v 6.0 —0.1 —1.0 HA
lcc Quiescent supply current V)= Vee, GND, lo=0uA 6.0 4.0 40.0 #A
SWITCHING CHARACTERISTICS (Vec =5V, Ta=25C)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10 ns
tri output transition time 10
teLn Low-level to high-level and high-level to low-level 25 ns
tonL output propagation time (A —Y) Cu= 15pF (Note 4) 35
teLn Low-level to high-level and high-level to low-level 25
tomL output propagation time (CS1 —Y) 25 ns
teLn Low-level to high-level and high-level to low-level 25
tonL output propagation time (CS2, CS3 —Y) 30 ne
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MITSUBISHI HIGH SPEED CMOS

M74HC138P
M74HC138DP

1-OF-8 DECODER/DEMULTIPLEXER

SWITCHING CHARACTERISTICS (Voc =2~6V, Ta = —40~+857)

Limits
Symbol Parameter Test conditions 25C —40~+-85C Unit
Veo(V) Min Typ Max Min Max
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
traL output transition time 4.5 15 19
6.0 13 16
2.0 150 189
teLn Low-level to high-level and 4.5 30 38
high-level to low-level 6.0 26 32
output propagation time 2.0 200 252 ns
tonL (A—=Y) 4.5 40 50
C, = 50pF (Note 4) 6.0 34 43
2.0 150 189
teLn Low-level to high-level and 4.5 30 38
high-level to low-level 6.0 26 32 s
output propagation time 2.0 150 189
tene (cs1=Y) 4.5 30 38
6.0 26 32
2.0 150 189
teLn Low-level to high-level and 4.5 30 38
high-level to low-level 6.0 26 32
output propagation time 2.0 175 221 ns
teHL (Cs2, CS3—Y) 4.5 35 44
6.0 30 37
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 3) 82 pF

Note 3 @ Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions.
The power dissipated during operation under no-load conditions Is calculated using the following formula
Po = Cep * Voo * fitlec * Ve

74 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC138P
M74HC138DP

1-OF-8 DECODER/DEMULTIPLEXER

Note 4 : Test Circuit

PG

INPUT Voo~ OUTPUT
DUT
(1) The pulse generator (PG) has the following
500 CL charactenistics (10%~90%)- ty = 6ns, t; = 6ns
GND (2) The capacitance C_ includes stray wiring
- capacitance and the probe input capacitance

TIMING DIAGRAM

_,l 50% S

A 0,
/ SSM’ cst
GND
(PHL | tF'LH |
- VOH
Yo~Y7 50% 9 — —
6 50% Yo~v7 50% 50%
Vou VoL
tonL
) -4 VOH
. 90% 90%
YO~Y7 50% 50%
10%  10% v
trin fruc Veo
Cs2, Cs3
GND
VOH
Yo~Y7
Vou
,
MITSUBISHI 2—g5

ELECTRIC



DUAL 1-OF-4 DECODER/DEMULTIPLEXER

MITSUBISHI HIGH SPEED CMOS

M74HC139P
M74HC139DP

DESCRIPTION

The M74HC139 is a semiconductor integrated circuit con-
sisting of a 2-bit binéry to divide-by-4 decoder/demultiplex-
er circuits with chip select inputs.

FEATURES

® Chip select inputs

® High-speed: 19ns typ. (C_=15pF, Vgc=5V)

® Low power dissipation: 20 W/package (max)
(Vee=5V, Ta=25T, quiescent state)

High noise margin: 30% of Vg, min (Vec=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Voc=2~6V

Wide operating temperature range: Ta=—40~+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC139 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.5139.

When operated as a decoder, a 2-bit binary code are ap-
plied to inputs A0 and A1, one of outputs YO through Y3
corresponding to this value will become low and the other
outputs will all become high. In this case, chip select input
CS should be maintained at low. When CS is high, all out-
puts will become high irrespective of AQ and AT.

PIN CONFIGURATION (TOP VIEW)

CHIP SELECT &g, —
INPUT csa—[1 ol [16] Voo
CS _
A0 — [2Hno rr 18] —Csp  CHp seLecT
TS
Ata—[3Hn o 14] + A0,

INPUTS

_ INPUTS
Yoa"E“CYO A1—E.—A1b
Y12~ [E 4wt vop-{12] — Yo,
ouTPUTS | -
Yga«lz—ch Y1 D—E—»nb
OUTPUTS

¥3a 7] v2p{10] - V2
GND [3] | op{8]- V3

.
[é

. 16P4
Outline 16P2P

When operated as a 1-of-4 demultiplexer, CS is used as a
data input and AO and A1 are used as slecting inputs.

LOGIC DIAGRAM (EACH DECODER/DEMULTIPLEXER)

b D>

INPUTS

L OUTPUTS

v P>
CHIP SELECT CS
INPUT
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MITSUBISHI HIGH SPEED CMOS

M74HC139P
M74HC139DP

DUAL 1-OF-4 DECODER/DEMULTIPLEXER

FUNCTION TABLE (Note 1)

Inputs

Outputs

Al AO

I
XiT|r|x|r

|z|z|z||Z]
T|z|z(r ||

(ziriz|z|J
Tirziz|z|Sl

—'Ir‘l_l_l"g'

Note o X

. lrrelevant

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+485T, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+47.0 \Y
V, Input voltage —0.5~Vgc+0.5 Y
Vo Output voltage —0.5~Vcc+0.5 \%
lik Input protection diode current Vi<ov —20 mA

V) > Vee 20
lok Output parasitic diode current Vo < OV —20 mA
Vo > Vce 20

lo Output current, per output pin +25 mA
Icc Supply/GND current Vce, GND +50 mA
Pd Power dissipation (Note 2) 500 mwW
Tstg Storage temperature range —65~-+150 C

Note 2 @ M74HC139DP, T = —40~+50C and T4 = 50~85C are derated at —5mW/C
RECOMMENDED OPERATING CONDITIONS (15 =—40~+85¢C)
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 2 6 \"
\Z Input voltage 0 Vce \'
Vo Output voltage 0 Vce \%
Topr Operating temperature range —40 +85 ‘C
Voo = 2.0V 0 1000
tr, tf Input risetime, falltime Voo = 4.5V 500 ns
Vce = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Voe(V) Min Typ Max Min Max
Vo= 0.1V, Vee—0.1V 2.0 1-5 1.5
Vin High-level input voltage llo| = 20uA 4.5 3.15 3.15 \Y
6.0 4.2 4.2
Vo =0.1V, Vec—0.1V 2.0 0-5 0.5
ViL Low-level input voltage ol = 20uA 4.5 1.35 1.35 \%
6.0 1.8 1.8
low = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage V=V, Vi lon = —20uA 6.0 5.9 5.9 \%
Ion = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5.63
low = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage V=V, Vi loL = 20uA 6.0 0.1 0.1 \Y
lor = 4.0mA 4.5 0.26 0.33
loL =5.2mA 6.0 0. 26 0.33
hn High-level input current V=6V 6.0 0.1 1.0 LA
I8 Low-level input current Vv, =0V 6.0 —0.1 —1.0
lcc Quiescent supply current V, = V¢e, GND, lo=0rA 6.0 4.0 40.0 #A
MITSUBISHI r—g7
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MITSUBISHI HIGH SPEED CMOS

‘M74HC139P
M74HC139DP

DUAL 1-OF-4 DECODER/DEMULTIPLEXER

SWITCHING CHARACTERISTICS (vco =5V, Ta = 25¢C)

Symbol Parameter Test conditions Lumits Unit
Min Typ Max
tren Low-level to tugh-level and high-level to low-level 10 ns
true output transition time G, = 15pF (Note 4) 10
teLn Low-level to igh-level and high-level to low-level 30
tenL output propagation time (CS — Y) | 30 ns
teLn Number of delay 30 ns
tenL Low-level to high-level and high-level to low-level gate stages 4 30
toLn output propagation time (A —Y) Number of delay 38 ns
toHL gate stages 5 38
SWITCHING CHARACTERISTICS (Vo = 2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25T —40~+4-85C Unit
Veo(V) Min Typ Max Min Max
2.0 75 95
trin Low-level to high-level and 4.5 5 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
trae output transition time 4.5 15 19
6.0 13 16
C. = 50pF (Note 4) 2.0 75 219
teLn Low-level to high-level and 4.5 35 44
high-level to low-level 6.0 30 38
output propagation time 2.0 175 219 ne
teHL (Cs—V) ’ 4.5 35 44
6.0 30 38
2.0 175 219
teLn 4.5 35 ' 44
Number of delay 6.0 30 38
gate stages 4 2.0 175 219 ne
tonL Low-level to high-level and 4.5 35 44
high-level to low-level 6.0 30 38
output propagation time 2.0 220 275
teLm (A=Y) 4.5 44 55
Number of delay 6.0 ' 38 47 ns
gate stages § 2.0 220 275
teuL 4.5 44 55
' 6.0 38 47
C Input capacitance . 10 10 pF
Crp Power dissipation capacitance (Note 3) 62 pF

Note 3 : Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per decoder)
The power dissipated during operation under no-load conditions Is calculated using the following formula
Pp = Cpp * Vo * fitlee * Vee
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MITSUBISHI HIGH SPEED CMOS

M74HC139P
M74HC139DP

DUAL 1-OF-4 DECODER/DEMULTIPLEXER

Note 4 : Test Circuit

INPUT Vee  OUTPUT

I

PG DUT

(1) The pulse generator (PG) has the following
500 i C. charactenstics (10%~90%)" tr = 6ns, t; = 6ns
GND 71"

(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance

TIMING DIAGRAM

/_\ Vee
50%

A 50%
_/ N
tene toin
— Vo
Y0~¥3 50% 50%
VoL
teen toue
90% 90% Vou
Y0~Y3 50% 50%
— 0% k0% v,
trin tric

Y0~Y3 50% 50%
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8-INPUT DATA SELECTOR/MULTIPLEXER

MITSUBISHI HIGH SPEED CMOS

M74HC151P

DESCRIPTION
The M74HC151 is a semiconductor integrated circuit con-
sisting of an 8-line to 1-line data selector/multiplexer.

FEATURES

® High-speed: 22ns typ. (C_=15pF, Voc=5V)

® Low power dissipation: 20 W/package (max)
(Vog=5V, Ta=25C, quiescent state)

High noise margin: 30% of V¢c, min (Vgc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vec=2~6V

Wide operating temperature range: Ta=—40~485C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC151 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.8151.

The M74HC151 consists of data selector functions for
selecting one of eight input line signals and multiplexer
functions for converting 8-bit parallel data into serial data
using time-division.

The 8-line signal is applied to data inputs DO through D7,
and after one of the data inputs has been selected by
select inputs AQ through A2, that input signal is output at Y

PIN CONFIGURATION (TOP VIEW)

—_\fﬁ
o3[ }—— [16] Voo
o2 - [Z}—pe P os—15] - 04
DATA INPUTS
01— [3 | DsET_ATI«Ds
DATA INPUTS
po—[4}—po  oef—13] D6
y—[5} orti2]~o7
ouTPUTS

Y[ev ap—{i1]~a0
QUTPLTENABLE  OF — [7 |—doe ,, atk—T0] +— A1

A2
anD  [B] L 15]—n
Outline 16P4

SELECT INPUTS

or an inverted signal is output at Y. By applying 8-bit para-
llel data to DO through D7, and connecting the output of a
synchronous octal counter to AO through A2, DO through D7
data will be output at Y synchronous with the clock pulse in
the order of DO - D7. When output-enable input OE is high,
Y will become low and Y will become high irrespective of
other inputs.

M74HC151 has the same functions and pin connections as
the M74HC251, but the latter has a 3-state output.

LOGIC DIAGRAM

-
D2 (2 |
1
D1 (3
Do (4
DATA )
INPUTS !
D7 (12
-
D6 (13 —{
14
D5 A_q
D4 (15
1
a2 (9 {>J
SELECT
INPUTSY A1 (10 ”{>—
A0 (11
ouTPUT- A -
ENABLE OF
INPUT

>

- 8 )

GND
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MITSUBISHI HIGH SPEED CMOS

M74HC151P

8-INPUT DATA SELECTOR/MULTIPLEXER

FUNCTION TABLE (Note 1)

Inputs Outputs
A2 A1 A0 OE DO D1 D2 D3 D4 D5 D6 D7 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 H 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
ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C)
Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~—+7.0 Y
vV, Input voltage —0.5~Vcc+0.5 \
Vo Output voltage —0.5~Vcc+0.5 \
lik Input protection diode current <oV =20 mA
Vi > Vee 20
lok Output parasitic diode current Vo< OV =20 mA
Vo > Vce 20
lo Output current, per output pin +25 mA
lee Supply/GND current Vee, GND =+50 mA
P4 Power disstpation 500 mW
Tstg Storage temperature range —65~-+150 C
RECOMMENDED OPERATING CONDITIONS (15 =—40~+85C)
. Limits
Symbol Parameter Unit
Min Typ Max
Vce Supply voltage 2 6 \Y)
V, Input voltage 0 Vce \%
Vo Output voltage 0 Vee \Y
Topr Operating temperature range —40 +85 ‘C
Vee = 2.0V 0 1000
tr, tf Input nisetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
MITSUBISHI o101
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MITSUBISHI HIGH SPEED CMOS

M74HC151P

8-INPUT DATA SELECTOR/MULTIPLEXER

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo=0.1V, Vgc—0.1V 2.0 -5 -5
Viu High-level input voltage 4.5 3.15 3.15 \Y
[lo| =20uA
6.0 4.2 4.2
Vo =0.1V, Vec—0.1V 2.0 0-5 0-5
Vi Low-level input voltage 4.5 1.35 1.35 \"
[lo] =20uA
6.0 1.8 1.8
lon = —20¢A 2.0 1.9 1.9
lon = —20¢A 4.5 4.4 4.4
Vou High-level output voltage Vi=Vy, ViL loy = —20uA 6.0 5.9 5.9 \
low = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
loo = 20uA 4.5 0.1 0.1
VoL Low-level output voitage Vi=Vy, Vi loL = 20uA 6.0 0.1 0.1 \
loL = 4.0mA 4.5 0.26 0.33
lo. = 5.2mA 6.0 0.26 0.33
Iy High-level input current Vv, =6V 6.0 0.1 1.0
e Low-level input current V=0V 6.0 —0.1 —1.0 KA
lcc Quiescent supply current V= V¢e, GND, lo=0uA 6.0 4.0 40.0 A
SWITCHING CHARACTERISTICS (Veo =5V, Ta=25C)
. Limits
Symbol Parameter Test conditions Y Tvp Mk Unit
trin Low-level to high-level and high-level to low-level 10 ns
tral output transition time 10
teLn Low-level to high-level and high-level to low-level 29 ns
tenL output propagation time (D — Y) 29
teLn Low-level to high-level and high-level to low-level 32 ns
teuL output propagation time (D — ) 32
teLn Low-level to high-level and high-level to low-level G = 15pF (Note 3) 43 ns
thrL output propagation time (A — Y) 43
teLH Low-level to high-level and high-level to low-level 35 ns
tpnL output propagation time (A —Y) 35
teLn Low-level to high-level and high-level to low-level 23 ns
tprL output propagation time (OE — Y) 23
teLn Low-level to high-level and high-level to low-level 21 ns
tonL output propagation time (OE — Y) 21
2—102 MITSUBISHI
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MITSUBISH! HIGH SPEED CMOS

M74HC151P

8-INPUT DATA SELECTOR/MULTIPLEXER

SWITCHING CHARACTERISTICS (Ve =2~6V, Ta = —40~-+85C)

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
traL output transition time 4.5 15 19
6.0 13 16
2.0 195 244
thLn Low-level to high-level and 4.5 39 49
high-level to low-level 6.0 33 41
output propagation time 2.0 195 244 ns
thHL (D—Y) 4.5 39 49
6.0 33 M
2.0 185 231
teLn Low-level to high-level and 4.5 37 46
high-level to low-level 6.0 32 40
output propagation time 2.0 185 231 ns
tpHL (b—-Y) 4.5 37 46
6.0 32 40
2.0 250 312
teLh Low-level to high-level and 4.5 50 63
high-level to low-level 6.0 43 54
output propagation time Cu = 50pF (Note 3) 2.0 250 312 ne
teuL (A—Y) 4.5 50 63
6.0 43 54
2.0 205 256
teLn Low-level to high-level and 4.5 41 51
high-level to low-level 6.0 35 44
output propagation time 2.0 205 256 ns
tprL (A—Y) 4.5 M 51
6.0 35 44
2.0 140 175
teLn Low-level to high-level and 4.5 28 35
high-level to low-level 6.0 24 30
output propagation time 2.0 140 175 ns
tene (0E—Y) 4.5 28 35
6.0 24 30
2.0 127 159
teLm Low-level to high-level and 4.5 25 32
high-level to low-level 6.0 22 28 ns
output propagation time 2.0 127 159
terL (CE—Y) 4.5 25 32
6.0 22 28
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 2) 70 pF
Note 2 . Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions
The power dissipated during operation under no-load conditions is calculated using the following formula
Po = Cep * Voc? * fitlec * Voo
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MITSUBISHI HIGH SPEED CMOS

M74HC151P

8-INPUT DATA SELECTOR/MULTIPLEXER

Note 3 :

(1) The pulse generator (PG) has the following
charactenistics (10%~90%)" t; = 6ns, t; = 6ns
(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.

INPUT Voo  OUTPUT
PG DUT 1
500 CL
GND l
TIMING DIAGRAM
Vee
D 50% 50%
GND
teLn tore
90% 90% Von
Y 50% 50%
R o,
trim trae
Veo
GND
Vou
Voo
tTHL t"'LH
Vee
GND
Vou
Vo
tru tren

AO, A1, A2

GND
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QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER

MITSUBISHI HIGH SPEED CMOS

M74HC157P
M74HC157DP

DESCRIPTION
The M74HC157 is a semiconductor integrated circuit con-
sisting of four 2-line to 1-line data selectors/multiplexers.

FEATURES

® High-speed: 12ns typ. (C_=15pF, Voc=5V)

® Low power dissipation: 20 W/package (max)
(Vec=5V, Ta=25TC, quiescent state)

High noise margin: 30% of Vg, min (Vec=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Voc=2~6V

Wide operating temperature range: Ta=—40~85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC157 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L8157.

The M74HC157 consists of four circuits each containing
data selector functions for selecting one of two input line
signals and multiplexer functions for converting 2-bit para-
llel data into serial data using time-division.

The 2-line signals are applied to data inputs A and B, and
after one of the data inputs has been selected by select in-
put S, it is output at pin Y. By applying 2-bit paralle! data to
A and B, and connecting the output of a binary counter to S,

PIN CONFIGURATION (TOP VIEW)

——
SELECT INPUT s—-l_T_——| E Vee
=

OUTPUT-
oep—15]- ©F ENABLE
DATA INPUTS NPUT

Bo—~[3] B0  a3+14]- a3)
DATA INPUTS
OUTPUT Y0 «E-—— YO 33_:1.- B3 }
Al—[5 a1 va12|~ v3 oureur
DATA INPUTS D :I
si—[6}sr  agf11]- a2
DATA INPUTS
OUTPUT Y1 o—IZ— Y1 2 Bg__.j._ B2
GND E \——:|-» Y2  OuTPUT
Outline 16P4
16P2P

A and B data will be output at Y synchronous with the clock
puise in the order A-B. Both S and ouput-enable input OE
are common to all four circuits. When OE is high, all out-
puts, Y will become low irrespective of other inputs.
M74HC157 is the same functions and pin connections as
M74HC257, differing in that the output of M74HC257 is 3-
state.

LOGIC DIAGRAM OUTPUTS
A .
Y1 Y2 Y3 Vee
r - - 12r- B -® !
1
1 a— rem— ﬂ
1
L@g—@g—- 5—s Daal 19—@3) -
A0 BO Al Bl A2 B2 A3 B3 OE
OUTPUT  SELEGT
DATA INPUTS ENABLE INPUT
INPUT
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MITSUBISHI HIGH SPEED CMOS

M74HC157P
M74HC157DP

QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER

FUNCTION TABLE (Note 1)

Inputs Output
OE S A B Y
H X X X L
L L L X L
L L H X H
L H X L L
L H X H H

Note 1 : X :lIrrelevant

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 \'2
vV, Input voltage —0.5~Vce+0.5 \
Vo Output voltage —0.5~Vcc+0.5 \'
hk Input protection diode current L —20 mA

V) > Vo 20
lok Output parasitic diode current Vo< OV —20 mA
Vo > Vee 20
lo Output current, per output pin +25 mA
lec Supply/GND current Vee, GND +50 mA
P4 Power dissipation (Note 2) 500 mwW
Tstg Storage temperature range —65~+150 C

Note 2 : M74HC157DP, T3 = —40~+50C and Ta = 50~85C are derated at —5mW/C

RECOMMENDED OPERATING CONDITIONS (Ta= —40~-+85¢)

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \4
\'2 Input voltage 0 Vece \%
Vo Output voltage 0 Vee \
Topr Operating temperature range —40 +85 C
Vee = 2.0V 0 1000
tr, tf Input nsetime, fallime Voo = 4.5V 0 500 ns
Vee = 6.0V 0 400
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MITSUBISHI HIGH SPEED CMOS

M74HC157P
M74HC157DP

QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 1. .
Vo =0.1V, Vgc—0.1V 5 1-5
Vin High-level input voltage 4.5 3.15 3.15 \Y
[lo] = 20uA
6.0 4.2 4.2
2.0 0.5 0.5
Vo=0.1V, Vge—0.1V
Vi Low-level input voltage 4.5 1.35 1.35 \2
gl = 20uA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
low = —20uA 4.5 4.4 4.4
Vou High-level output voitage Vi=Vy, Vi lon = —20uA 6.0 5.9 5.9 \
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Vor Low-level output voltage Vi=Vuy, ViL loL = 20uA 6.0 0.1 0.1 \
loL = 4.0mA 4.5 0.26 0.33
lo = 5.2mA 6.0 0.26 0.33
(I High-level input current Vv, =6V 6.0 0.1 1.0 A
I Low-level input current Vv, =0V 6.0 —0.1 —1.0 “
lcc Quiescent supply current Vi=Vcc, GND, lo=0uA 6.0 4.0 40.0 mA
SWITCHING CHARACTERISTICS (Voo =5V, Ta=25¢C)
Limits
Symbol Parameter Test conditions Unmit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10
ns
[ S output transition time 10
teLn Low-level to high-level and high-level to low-level 20
ns
terL output propagation time (A, B —Y) 20
CL = 15pF (Note 4)
teLn Low-level to high-level and high-level to low-level 20 ns
teL output propagation time (S — Y) 20
teLn Low-level to high-level and high-level to low-level 18
— ns
tonL output propagation time (OE — Y) 18
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MITSUBISHI HIGH SPEED CMOS

M74HC157P
M74HC157DP

QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER

SWITCHING CHARACTERISTICS (Vec = 2~6V, Ta = —40~+857)

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 75 95
tren Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
te output transition time 4.5 15 19
6.0 13 16
' 2.0 125 158
teLn Low-level to high-level and - 4.5 25 32
high-level to low-level 6.0 21 27
output propagation time 2.0 125 158 ns
teHL (A, B—Y) 4.5 25 32
6.0 21 27
CL = 50pF (Note 4) 2.0 25 158
toLn Low-level to high-level and 4.5 25 32
high-level to low-level 6.0 21 27
output propagation time . 2.0 125 158 n§
terL (s—Y) 4.5 25 32
6.0 - 21 27
2.0 115 145
teLn Low-level to high-level and 4.5 23 29
high-level to low-level 6.0 20 25
output propagation time 2.0 115 145 ns
tpHL (OE—Y) 4.5 23 29
6.0 20 25
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 3) 51 pF
Note 3 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions
The power dissipated during operation under no-load conditions is calculated using the following formula
Po = Cpp * Vec® * fitloc * Ve
Note 4 : Test Circuit
INPUT Vee OUTPUT
PG DUT
500 1)The pulse generator (PG) has the following

TIMING DIAGRAM

INPUT 7

IN PHASE OQUTPUT

2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance

J (
CL characteristics (10%~90%)- tr = 6ns, tf = 6ns
GND (

ﬁ VCC
50% 50%

trin

OUT OF PHASE
OUTPUT

90%
50%
10%
toun
\ LR ! bt
| v
90% 0% o
50% 50%
10%
= 10% Vo
teuL [

2—108

MITSUBISHI
ELECTRIC



QUADRUPLE .2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER

MITSUBISHI HIGH SPEED CMOS

M74HC158P

DESCRIPTION
The M74HC158 is a semiconductor integrated circuit con-
sisting of four 2-line to 1-line data selectors/multiplexers.

FEATURES

® High-speed: 12ns typ. (C_=15pF, Vgc=5V)

® Low power dissipation: 20« W/package (max)
(Vee=5V, Ta=25T, quiescent state)

High noise margin: 30% of V¢, min (Voc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC158 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.S158.

The M74HC158 consists of four circuits each containing
data selector functions for selecting one of two input line
signals and multiplexer functions for converting 2-bit para-
llel data into serial data using time-division.

The 2-line signal is applied to data inputs A and B, and af-
ter one of the data inputs has been selected by select in-
put S, it is inverted and output at pin Y. By applying 2-bit
parallel data to A and B, and connecting the output of a
binary counter to S, the inverted A and B data will be out-

PIN CONFIGURATION (TOP VIEW)

A\
SELECTINPUT S *E—l
a0 ~[2}no s

DATA INPUTS
80 ~[3}—{eo

outeur Yo —[4 }-qvo

Al —»E— Al

DATA INPUTS
g1 —~[E |

ouTPUT

Y1 -—E—o Y1
ano [8]

16 Vee

BE OUTPUT-ENABLE
OEP_E"' OE  j\pUT

A3~ a3
DATA INPUTS
B3f— 1__3]°— B3

vap—12]~ ¥3  outpur

o {1} w2
DATA INPUTS

vz B2}—{10]- B2

?——E" 7]

OUTPUT

Outline 16P4

put at \2 synchronous with the clock pulse in the order A-B.
Both S and ouput-enable input OE are common to all four
circuits. When OE is high, all the outputs, YO through Y3,
will become high irrespective of input level signals.

LOGIC DIAGRAM

OUTPUTS
A

Y1 Y2

©®

Yo
—— -_ \_
1
. % — _
2—(3 -
A0 BO

O-®

-
A3 B3 OE

Al Bl A2 B2
OUTPUT  SELEGT
DATA INPUTS ENABLE NPUT
INPUT
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC158P

QUADRUPLE 2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER

FUNCTION TABLE (Note 1)

Inputs Output
OE S A B Y
H X X X H
L L L X H
L L H X L
L H X L H
L H X H L

Note 1 ! X lIrrelevant .

ABSOLUTE MAXIMUM RATINGS (1o =—40~+87)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~-+7.0 Y,
V, Input voltage —0.5~Vgc+0.5 \
Vo Output voltage —0.5~Vgc+0.5 \Y
Ik Input protection diode current vi<ov —20 mA

V| > Vee 20
lok Output parasitic diode current Vo< OV —20 mA
Vo > Vee 20
lo Output current, per output pin +25 mA
lee Supply/GND current Vee, GND +50 mA
Pd Power dissipation 500 mw
‘ Tstg Storage temperature range —65~-+150 c

RECOMMENDED OPERATING CONDITIONS (7a= —40~+85¢)

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \
V, Input voltage 0 Vee \
Vo Output voltage 0 Vee \"
Topr Operating temperature range —40 +85 Cc
" | Vee=2.0V 0 1000
tr, tf Input nsetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
2—110 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC158P

QUADRUPLE 2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+4-85C Unit
Vee(V) Min Typ Max Min Max
2. . 1.
Vo= 0.1V, Veo—0. 1V 0 -5 5
Vin High-level input voltage 4.5 3.15 3.15 v
[ |o[ = 20uA
6.0 4.2 4.2
. . 0.
Vo= 0.1V, Veo—0.1V 2.0 0-5 °
Vi Low-level input voltage 4.5 1.35 1.35 \
| |o‘ =20uA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Von High-level output voltage Vi=Vu, Vi lon = —20uA 6.0 5.9 5.9 v
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage Vi=Vu, ViL low = 20uA 6.0 0.1 0.1 \%
lo = 4.0mA 4.5 0.26 0.33
loL =5.2mA 6.0 0.26 0.33
I High-level input current Vi =6V 6.0 0.1 1.0 A
he Low-level input current V=0V 6.0 —0.1 —1.0 “
lcc Quiescent supply current Vi = Vcc, GND, lo=0uA 6.0 4.0 40.0 A
SWITCHING CHARACTERISTICS (vcc =5V, Ta=25¢C)
Limits
Symbol Parameter Test conditions Umt
Min Typ Max
trim Low-level to high-level and high-level to low-level 10 ns
trae output transition time 10
teLH Low-level to high-level and high-level to low-level 20 ns
tenL output propagation time (A, B —Y) 20
CL = 15pF (Note 3)
teLn Low-level to high-level and high-level to low-level 20 ns
tonL output propagation time (S — Y) 20
teLn Low-level to high-level and high-level to low-level 18 ns
terL output propagation time (OE — Y) 18
MITSUBISHI 9111
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MITSUBISHI HIGH SPEED CMO0S

M74HC158P

QUADRUPLE 2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER

SWITCHING CHARACTERISTICS (Vco = 2~6V, Ta = —40~+85C)

Limits

Symbol Parameter Test conditions 25C —40~+85C Unit

Vee(V) Min Typ Max Min Max

2.0 75 95

trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns

2.0 75 95

tra output transition time 4.5 15 19

6.0 13 16

2.0 125 158

tpLn Low-level to high-level and 4.5 25 32
high-level to low-level 6.0 21 27 ns

output propagation time 2.0 125 ' 158

tonL (A, B=Y) 4.5 25 32

CL = 50pF (Note 3) g g 1;; é;

teLn Low-level to high-level and 4.5 25 32
high-level to low-level 6.0 21 27 ns

output propagation time 2.0 125 158

teHL (s—V) 4.5 25 : 32

6.0 21 27

2.0 115 145

toLn Low-level to high-level and 4.5 23 29
high-level to low-level 6.0 20 25 ns

output propagation time 2.0 115 145

tonL (CE-V) 4.5 23 29

6.0 20 25
C, Input capacitance 10 10 pF
Cerp Power dissipation capacitance (Note 2) 82 pF

Note 2 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions
' The power dissipated during operation under no-load conditions is calculated using the following formula
Po = Cpp * Voo * fitlec * Vee

Note 3 ! Test Circuit
INPUT Vee OUTPUT

I

PG DuT

: (1)The pulse generator (PG) has the following
500 j}rGND ch characteristics (10%~90%) t; = 6ns, tf = 6ns

(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance

TIMING DIAGRAM

INPUT 4

50%
\ GND

IN PHASE OUTPUT

OUT OF PHASE
OUTPUT
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PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET

MITSUBISHI HIGH SPEED CMOS

M74HC160P

DESCRIPTION
The M74HC160 is a semiconductor integrated circuit con-
sisting of a presettable synchronous BCD counter with
direct reset input.

FEATURES

® Direct reset and synchronous preset inputs

® Enable input and ripple carry output for cascade con-
nection ’

® High-speed: (clock frequency) 45MHz typ.
(CL=15pF, Vec=5V)

® Low power dissipation: 20« W/package (max)
(Vec=5V, Ta=25C, quiescent state)

® Wide operating voltage range: Voc=2~6V

® Wide operating temperature range: Ta=—40~+85C

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

FUNCTIONAL DESCRIPTION

When the count pulse is applied to clock input CK, the
number of count pulses will be output at outputs QO through
Q3 synchronous with the count pulse in BCD code. Count-
ing takes place when CK changes from low-level to high-
level.

The preset functions synchronously with the count pulse. By
supplying data to preset data inputs PO through P3 and set-
ting load input LOAD to low-level, when CK changes from
low-level to high-level, the PO through P3 signals will be
output to QO through Q3, respectively, irrespective of en-

PIN CONFIGURATION (TOP VIEW)

DIRECT =
Reseriveut Ro— [0 — ) 16] Vo
RIPPLE CARRY

CLOCK INPUT CK"IZ_>°'?%C°[_‘E" RcO PUFEES
Po—[3ro  aof—{14]— o
pi—[apr  aif—13]—ar
P2~E P2 az—12] — @2
pa—[6]—ps  csf—11]—as
ENABLE INPUT  Ep— [7 | B oa —{10] — &,

ano  [B]

PRESET
DATA INPUTS OuTRUTS

ENABLE INPUT]

__g'_| «— LOAD LOAD INPUT

Outline 16P4

able inputs Ep and E;. This permits presetting of the
counter.

When values greater than 10 are preset, the count adv-
ances as shown In the State Transition Diagram.

The reset operates asynchronously, and by setting direct
reset input Rp to low-level, QO through Q3 will become low
irrespective of other inputs.

The ripple carry output RCO will become high only when
QO is high, Q1 is low, Q2 s low, Q3 is high, and E7 is high.
Ep, Er and RCO are used in cascade connections of the
counter in synchronous form when the counter is set up in a
10n arrangement. (See the Application Example.)

LOGIC DIAGRAM

OUTPUTS

PRESET
DATA INPUTS

Ep
ENABLE INPUTS

DIRECT
RESET INPUT ~ Ro

CLOCK INPUT
LOAD INPUT LOAD (®)

0 Q3
K
== l
p—JLoad 4
N !
RIPPLE
RCO CARRY
OuTPUT
!
I
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MITSUBISHI HIGH SPEED CMOS

M74HC160P

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET

FUNCTION TABLE (Note 1)
Inputs Outputs
R_D LOAD| Eg Ep CK QO Q1 Q2 Q3 |RCO
L X X X X L L L L L
H L L X ! PO P1 P2 P3 L .
H L H X t L* Note 1 : t
H| H | H|H]| 1 [Count L* *
H H L X X Count suppressed L
H H H L X | Count suppressed L* I X

OPERATION TIMING

Ro

DIAGRAM

. Change from low to high level
:RCO is normally low, but becomes high when QO s

high, Q1 is low, Q2 1s low, Q3 1s high, and Er is high.
Accordingly, RCO=Q0-Q1-Q2- Q3- Er
. Irrelevant

STATE TRANSITION DIAGRAM

LOAD [

=

_r'l_l_"'l:—'—'—_—_ o —_—_——C

PO |
P1 |

P2
l

[

e et
i o s ) ittty beplptetute

Er L : | r 1
g S s NN s B e B
0_ |
O 1
Qi_ 1 1 J |
- |
CEEL] ;
== 11l — |
=TT
RCO L 11l I L !
7. 89 0 1 2 3 J

RESET PRESET

COUNT

COUNT SUPPRESSED

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C)

Symbol Parameter Conditions Ratings Unmit
Vee Supply voltage —0.5~+7.0 Y,
V, Input voltage —0.5~Vge+0.5 \Y
Vo Output voltage —0.5~Vgc+0.5 \Y
Ik Input protection diode current <oV =20 mA

V> Vee 20
lok Output parasitic diode current Vo< OV —20 mA
Vo > Vee 20

lo Output current, per output pin +25 mA
lee Supply/GND current Vee, GND +50 mA
Pg Power dissipation 500 mw
Tstg Storage temperature range —65~+150 C

RECOMMENDED OPERATING CONDITIONS (4= —40~+85¢C)

Limits
Symbol Parameter i Tve Max Unit
Vece Supply voltage 2 6 v
V, Input voltage 0 Vce v
Vo Qutput voltage 0 Vee \%
Topr Operating temperature range —40 +85 ‘C
Vee = 2.0V 0 1000
tr, tf Input nisetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
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MITSUBISHI HIGH SPEED CMOS

M74HC160P

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+4-85C Unit
Vee(V) Min Typ Max Min Max
Vo= 0.1V, Vgc—0.1V 20 -5 -5
Vin High-level input voltage 4.5 3.15 3.15 v
ol = 20uA
6.0 4.2 4.2
Vo =0.1V, Vee—0.1V 2.0 0-5 0-5
A\ Low-level input voltage 4.5 1.35 1.35 v
[lo] = 20uA
6.0 1.8 1.8
loy = —20uA 2.0 1.9 1.9
low = —20uA 4.5 4.4 4.4
Vou High-level output voltage V)=V, Vi lon = —20uA 6.0 5.9 5.9 \
lon = —4.0mA 4.5 4.18 4.13
low = —5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
lou = 20uA 4.5 0.1 0.1
Voo Low-level output voltage Vi= Vi, ViL lo. = 20uA 6.0 0.1 0.1 \
lo. = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0.26 0.33
I High-level input current vV, =6V 6.0 0.1 1.0
L Low-level input current V=0V 6.0 —0.1 —1.0 HA
lcc Quiescent supply current V= Vce, GND, lo=0uA 6.0 4.0 40.0 HA
SWITCHING CHARACTERISTICS (Voo =5V, Ta=25C)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
fmax Maximum clock frequency 30 MHz
trim Low-level to high-level and high-level to low-level 10 ns
trie output transition time 10
teLn Low-level to high-level and high-level to low-level 28 ns
[ output propagation time (CK —Q) 34
tore High-level to low-level - 36 ns
output propagation time (Rp — Q) C. = 15pF (Note 3)
teLm Low-level to high-level and high-level to low-level 26 ns
tpHL output propagation time (Er — RCO) 32
teLn Low-level to high-level and high-level to low-level 30 ns
tenL output propagation time (CK — RCO) 36
tons High-level to low-level o 38 ns
output propagation time (Rp — RCO)
MITSUBISHI 2—115
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MITSUBISHI HIGH SPEED CMOS

M74HC160P

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET

SWITCHING CHARACTERISTICS (vcc = 2~6V, Ta = —40~+85¢C)

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
) 6.0 32 25
) 2.0 75 95
tron Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
, 2.0 75 95
trm output transition time 4.5 15 19
6.0 13 16
2.0 170 214
teLn Low-level to high-level and 4.5 34 43
high-level to low-level 6.0 29 36
output propagation time 2.0 205 258 s
teHL (Ck—Q) 4.5 4 52
6.0 35 44
High-level to low-level 2.0 210 265
terL output propagation time CL = 50pF (Note 3) 4.5 42 53 ns
(Ro—Q) 6.0 36 45
2.0 160 202
teLn Low-level to high-level and 4.5 32 40
high-leve! to low-level 6.0 27 34 ns
output propagation time 2.0 195 246
| (Er — RCO) 4.5 39 49
6.0 33 42
2.0 175 221
teLn Low-level to high-level and 4.5 35 44
high-level to low-level 6.0 30 37
output propagation time 2.0 215 2N ns
terL (CK— RCO) 4.5 43 54
6.0 37 46
High-level to low-level 2.0 220 277
tpHL output propagation time 4.5 44 55 ns
(Rp — RCO) - 6.0 37 47
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 2) 57 pF
Note 2 ! Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions
The power dissipated during operation under no-load conditions is calculated using the following formula
Pp = Cpp * Vec? * fitlee * Vee
Note 3 : Test Circuit
' INPUT Ve OUTPUT
PG DUT
(1) The pulse generator (PG) has the following
500 o characteristics (10%~90%) t; = 6ns, tf = 6ns
iGND l’ (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance
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MITSUBISHI HIGH SPEED CMOS

"M74HC160P

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET

TIMING REQUIREMENTS (voc =2~6V, Ta = —40~+85¢)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 101
twick) Clock pulse width 4.5 16 20 ns
6.0 14 17
2.0 80 101
tw(Rp) Direct reset pulse width 4.5 16 20 ns
6.0 14 17
2.0 150 189
P setup time with
tsup) respect to GK 4.5 30 38 ns
6.0 26 32
N 2.0 135 170
Np— LOAD setup time with 45 27 34 ns
SU(LOAD) .
t to CK
respectfo 6.0 23 29
2.0 200 250
Er, Ep setup time with
tsuce) respect to CK 4.5 40 50 ns
6.0 34 43
8 0 6
P hold time with 2.0 S 3
thee) respect to CK 4.5 10 13 ns
6.0 9 1A
_ 2.0 0 0
LOAD hold time with
th(LoAB) respect to CK 4.5 0 0 ns
6.0 0 0
2.0 0 0
Er, Ep hold time with
thee respect to CK 4.5 0 0 ns
6.0 0 0
— .0 125 158
Rp recovery time with 2
trec(Rp) respect to CK 4.5 25 32 ns
6.0 21 27
- 2.0 125 158
LOAD recovery time with
trec(toa) 4.5 25 32 ns
respect to CK
6.0 21 27
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MITSUBISHI HIGH SPEED CMO0S

M74HC160P

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET

TIMING DIAGRAM

Vee
Ro 50% \ 50%

tw(rp) trec(rp)
—=
CK ] 50%
touL teLH
= =
90%
Q0~Q3 50% 50%
RCO 10%

trin tru

Vee
Ep, Er
Vee GND
LOAD 50% 50%
GND Vee
| tsuoap) | thloap) I‘rec(ﬁ) oK
Vee GND
PO~P3 50% 50%
GND Vee
tsue) | thee
EN Er
- Vee GND
CK 50% 50%
———] GND Vou
RCO
Vou

APPLICATION EXAMPLE 10" COUNTER USING CASCADE CONNECTION
® CONNECTIONS FOR JUREN
LOW-SPEED APPLICATIONS w [oroaoaTazas

Er M74HC160P
Er RCOF~ Er RCOp—= TO NEXT STAGE

LOADQOQ1Q2 Q3
Er M74HC160P
Er RCO

y [foapaoataz a3

ENABLE INPUT

CK CK
Ro PO P1_P2 P3 Ro PO P1 P2 P3 P_‘ Ro PO P1 P2 P:

COUNT PULSE

TO NEXT STAGE

TO NEXT STAGE
® CONNECTIONS FOR
HIGH-SPEED APPLICATIONS

LOADQOQ1Q2 Q3 LOADQOQ1Q2 Q3 | JroaDQoQ1Q2Q3
Ep M74HC160P Ep M74HC160P Er M74HC160P
Er RCO! Er RCO| Er RCOf= TO NEXT STAGE

CK CK CK
R

LOADQOQ1 Q2 Q3
Er M74HC160P
Er rcoj—

ENABLE INPUT

CK
Ro PO P1 P2 P3

o PO P1 P2 P3 Ro PO P1 P2 P3 Ro PO P1 P2 P3
T il R
COUNT PULSE TO NEXT STAGE
MITSUBISHI
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PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET

MITSUBISHI HIGH SPEED CMOS

M74HC161P
M74HC161DP

DESCRIPTION

The M74HC161 is a semiconductor Iintegrated circuit con-
sisting of a presettable synchronous 4-bit binary
(hexadecimal) counter with direct reset input.

FEATURES

® Direct reset and synchronous preset inputs

® Enable input and ripple carry output for cascade con-
nection

® High-speed: (clock-frequency) 45MHz typ.
(CL=15pF, Vcc=5V)

® Low power dissipation: 20 W/package (max)
(Vee=5V, Ta=25C, quiescent state)

® \Wide operating voltage range: Voc=2~6V

® Wide operating temperature range’ Tg=—40~+4-85C

APPLICATION
General purpose, for use In industrial and consumer digital
equipment.

FUNCTIONAL DESCRIPTION

When the count pulse 1s applied to clock input CK, the
number of count pulses will be output at outputs QO through
Q3 synchronous with the count pulse in 4-bit binary code.
Counting takes place when CK changes from low-level to
high-level.

The preset functions synchronously with the count pulse. By
supplying data to data inputs PO through P3 and setting load
input LOAD to low-level, when CK changes from low-level
to high-level, the PO through P3 signals will be output to Q0

PIN CONFIGURATION (TOP VIEW)

DIRECT — W
RESET INPUT HD"E 2

R
CLOCK INPUT - CK — [2 |—pcK Rco

[16]
5] nco B
Po—[3}—{ro  cof—14]~ o
P1 —»E—{ P ar—{13]—~ a1
P[5 —r2  cof—[12]+ @2
pa—[6 P as}—11]—~ a3
ENABLE INPUT  Ep— [7 —fEr  &xf—{10] — E,

GND E

Outline

Vee

PRESET
DATA INPUTS OUTPUTS

ENABLE INPUT|

|9 ] LOAD LOAD INPUT

16P4
16P2P

through Q3, respectively, irrespective of enable inputs Ep
and Ey. This permits presetting of the counter.

The reset operates asynchronously, and by setting direct
reset input R_D to low-level, QO through Q3 will become low,
irrespective of other inputs.

The ripple carry output RCO will become high only when all
of Q0, Q1, Q2, Q3 and E; are high. Ep, Ey and RCO are
used in cascade connections of the counter in synchronous
form when the counter is set up in a 10" arrangement. (See
the Application Example.)

LOGIC DIAGRAM

OUTPUTS

DATA INPUTS {

P2

1l
£
R, of— &—ﬁ%oﬂ
CK
CK
Load
Pnarl 1
1
RIPPLE
RCO CARRY
OUTPUT

ENABLE
INPUTS
DIRECT
RESET INPUT
CLOCK INPUT
LOAD INPUT L Do—
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MITSUBISHI HIGH SPEED CMOS

M74HC161P
M74HC161DP

PRESETTABLE‘ 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET

FUNCTION TABLE (Note 1)

Inputs Outputs
Rp |[LOAD| E; Er | CK [ Q0 | Q1 Q2 | Q3 |[RCO
L X X X X L L L L L
: t :__' i I PO P1 P2 P3 ll:,,, Note 1 : 1
H H H H t | Count L*
H H L X X Count suppressed L
H H H L X | Count suppressed L* X

CPERATION TIMING DIAGRAM

Ro

LOAD

CK | ]
1 | I
Ep |I '|
Er | I—

RCO

I

|
I
ﬂi 13 14 15" 0 1 2
RESET PR'ESET COUNT COUNT SUPPRESSED

. Change from low to high level
* 1 RCO is normally low, but becomes high when all of QO,

Q1, Q2, Q3 and Ey are high Accordingly, RCO=Q0 -
Q1-Q2-Q3-Eyr

< Irrelevant

STATE TRANSITION DIAGRAM

ABSOLUTE MAXIMUM RATINGS (175 = —40~+85T, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+47.0 \
V, Input voltage —0.5~Vce+0.5 \
Vo Output voltage —0.5~Vgc+0.5 \
lik Input protection diode current Vi<ov -2 mA

Vi > Vee 20
lok Output parasitic diode current Vo< OV —20 mA
Vo > Vee 20
lo Output current, per output pin +25 mA
lec Supply/GND current Vge, GND +50 mA
Pq Power dissipation (Note 2) 500 . mw
Tstg Storage temperature range —65~-+4-150 ‘C
Note 2 : M74HC161DP, T = —40~+50C and T4 = 50~857C are derated at —5mW/C
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MITSUBISHI HIGH SPEED CMOS

M74HC161P
M74HC161DP

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET

RECOMMENDED OPERATING CONDITIONS (1,=—40~+85C)

Symbol Parameter Limits Unit
Min Typ Max
Veo Supply voltage 2 6 \
V, Input voltage 0 Vce \%
Vo Output voltage 0 Vee \
Topr Operating temperature range —40 +85 C
Vee = 2.0V 0 1000
tr, tf Input nsetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Tesl conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo=0.1V, Vgc—0.1v 2.0 1.5 1-5
Viu High-level input voltage (o] = 20uA 4.5 3.15 3.15 A"
6.0 4.2 4.2
2.0 0.5 0.5
Vo=0.1V, Vgc—0.1Vv
A" Low-level input voltage ilo] = 201A 4.5 1.35 1.35 \
6.0 1.8 1.8
low = —20uA 2.0 1.9 1.9
lon = —201A 4.5 4.4 4.4
Vou High-level output voltage Vi= Vg, Vi lon = —20uA 6.0 5.9 5.9 \"
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
lo. = 20uA 4.5 0.1 b1
VoL Low-level output voltage V=V, Vi loL = 20uA 6.0 0.1 0.1 v
loL = 4.0mA 4.5 0.26 0.33
lo.=5.2mA 6.0 0. 26 0.33
1™ High-level input current V=6V N 6.0 0.1 1.0
(IR Low-level input current V=0V 6.0 —0.1 ,—1.0 nA
Ice Quiescent supply current V; = Vcc, GND, lo=0urA 6.0 4.0 40.0 A
SWITCHING CHARACTERISTICS (veo =5V, Ta=25%)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
fmax Maximum clock frequency 30 MHz
trim Low-level to high-level and high-level to low-level 10 ns
trae output transition time 10
teLH Low-level to high-level and high-level to low-level 28 ns
tenL output propagation time (CK —Q) 34
tor High-level to low-level . 36 ns
output propagation time (Rp — Q) Cp = 15pF (Note 4)
teLH Low-level to high-level and high-level to low-level 26 ns
teHL output propagation time (Ey — RCO) 32
teLn Low-level to high-level and high-level to low-level 30 ns
teHL output propagation time (CK — RCO) 36
tor High-level to low-level B 38 ns
output propagation time (Rp — RCO)
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MITSUBISHI HIGH SPEED CMO0S

M74HC161P
M74HC161DP

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET

SWITCHING CHARACTERISTICS (vcc = 2~6V, Ta = —40~+85¢C)

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Veo(V) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 32 25
2.0 75, 95
trim Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
traL output transition time 4.5 15 19
6.0 13 16
2.0 170 214
toLn Low-level to high-level and 4.5 34 43
high-level to low-level 6.0 29 36
output propagation time 2.0 205 258 ns
T (cKk—aQ) 4.5 4 52
6.0 35 44
High-level to low-level 2.0 210 265
tenL output propagation time C, = 50pF (Note 4) 4.5 42 53 ns
(Ro—Q) 6.0 36 45
2.0 160 202
toLn Low-level to high-level and 4.5 32 40
high-level to low-level 6.0 27 34
output propagation time 2.0 195 246 ns
tenL (Er — RCO) 4.5 39 49
6.0 33 42
2.0 175 221
teLn Low-level to tugh-level and 4.5 35 44
high-level to low-level 6.0 30 37
output propagation time 2.0 215 271 ns
| vy (CK —RCO) 4.5 43 54
6.0 37 46
High-level to low-level 2.0 220 277
teHL output propagation time 4.5 44 55 ns
(Ro — RCO) 6.0 37 . 47
C, Input capacitance 10 10 pF
Crp Power disstpation capacitance (Note 3) 57 pF

Note 3 : Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions
The power dissipated during operation under no-load conditions s calculated using the following formula
Pp = Cep * Voo * fitlec * Voo

Note 4 : Test Circuit

INPUT Voo  OUTPUT

N characteristics (10%~90%). ty = 6ns, tf = 6ns
iGND i (2) The capacitance C,_ includes stray wiring

T
PG ] DUT
J (1)The pulse generator (PG) has the following
500 C
,,l, capacitance and the probe input capacitance

MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC161P
M74HC161DP

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET

TIMING

ELECTRIC

REQUIREMENTS (vco = 2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Veel(V) Min Typ Max Min Max
2.0 80 101
twick) Clock pulse width 4.5 16 20 ns
6.0 14 17
2.0 80 101
tw(Rp) Direct reset pulse width 4.5 16 20 ns
6.0 14 17
2.0 150 189
P setup time with
tsuce) 4.5 30 38 ns
respect to CK
6.0 26 32
- 2.0 135 170
¢ LOAD setup time with 45 27 34 ns
SU(LOAD)| o ohect to CK :
6.0 23 29
2.0 200 250
Er, Ep setup time with
tsuce) 4.5 40 50 ns
respect to CK
6.0 34 43
2.0 50 63
P hold time with
thee) 4.5 10 13 ns
respect to CK
6.0 9 n
LOAD hold time with 2.0 0 0
I
th(C57B) " 4.5 0 0 ns
respect to CK
6.0 0 0
Er, Ep hold time with 2.0 0 0
thee) T =p heid me w 4.5 0 0 ns
respect to CK
6.0 0 0
. 2.0 125 158
Rp recovery time with
trec(rp) respect to CK 4.5 25 32 ns
P 6.0 21 27 |
LOAD recovery time with 2.0 125 158
covery time wi
trec(LoaD) respect to CK 4.5 25 32 ns
6.0 21 27
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MIT

SUBISHI HIGH SPEED CMOS

M74HC161P
M74HC161DP

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET

TIMING DIAGRAM

Vee
Ro 50%S 50%
GND
twirg) trec(rp) twick)
! Vee
CK ] 50% _
GND
- tene -] teLn 'ﬂ tpHL
90% 90% Vou
Q0~Q3 50% 50% 50%
RCO 10% 10%
e VOL
tron tru
Vee
Ep ,Er
Vee GND
N tsuce)
LOAD 50% 50%
GND Vee
' tsutcap) | thoao) 'trec@E) oK
Vee GND
PO~P3  50% 50%
GND Vee
tsue) | thee / \
Er  50% 50%
Vee GND
cK j 50% 50% Lo | |t
GND Von
RCO 50% 50%
VOL
APPLICATION EXAMPLE 10" COUNTER USING GASCADE CONNECTION
© CONNECTIONS FOR SRR 1118 14t

LOW-SPEED APPLICATIONS }
ENABLE INPUT

COUNT PULSE

LOADQoQt Q2 a3
Er M74HC161

H LOADQO Q1 Q2 Q3
Er M74HC161

LOADQo Q1 02 Q3

o—Er M74HC161

® CONNECTIONS FOR
HIGH-SPEED APPLICATIONS "

Ev RCO Er RCO Er RCO|—= TO NEXT STAGE
CK CK —4CK
Rp PO P1 P2 P3 R, PO P1 P2 P3 Rp PO P1 P2 P3
TITTI RN Thil
TO NEXT STAGE
TO NEXT STAGE
144

LOADqo Q1 Q2 Q3
Er M74HC161

LOADQo Q1 @2 Q3

LOADQoQt Q2 Q3
Er M74HC161

ENABLE INPUT Er RCO— Er RCO| Er RCO > TO NEXT STAGE
K CK —Jck
Ro Po_P1_P2 P3 Rp PO P1 P2 P3 Ro PO P1_P2 P3
COUNT PULSE TO NEXT STAGE
2—124 MITSUBISHI
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PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET

MITSUBISHI HIGH SPEED CMOS

M74HC162P

DESCRIPTION

The M74HC162 1s a semiconductor integrated circuit con-
sisting of a presettable synchronous BCD counter with syn-
chronous reset input.

FEATURES

® Synchronous reset and synchronous preset inputs

® Enable input and ripple carry output for cascade con-
nection

@ High-speed: (clock frequency) 45MHz typ.
(CL=15pF, Vgc=5V)

©® Low power dissipation: 20« W/package (max)
(Vee=5V, Ta=25C, quiescent state)

® Wide operating voltage range. Vec=2~6V

® Wide operating temperature range: Ta=—40~-+85C

APPLICATION
General purpose, for use In industrial and consumer digital
equipment.

FUNCTIONAL DESCRIPTION

When the count pulse is applied to clock input CK, the
number of count pulses will be output at outputs QO through
Q8 synchronous with the count pulse 1n BCD code. Count-
ing takes place when CK changes from low-level to high-
level. '

The preset functions synchronously with the count pulse. By
supplying data to data inputs PO through P3 and setting load
input LOAD to low-level, when CK changes from low-level
to high-level, the PO through P3 signals will be output to Q0
through Q8, respectively, irrespective of enable inputs Ep

PIN CONFIGURATION (TOP VIEW)
[ ]

RESETINPUT R — [T ] E Vee
CLOCK INPUT  CK — |Z-—1>CKR rcol—15]— Rco  BUTSELARRY
Po—[3}ro  aol—14]— Qo
pi—[a}pr  ai—13]— a1
PZ#E'—— P2 QZI—E—‘ Q2
P3—[E]—{rs  as}—{11]— a3
e W e P o T

GND 8

PRESET
DATA INPUTS OUTPUTS

ENABLE INPUT ENABLE INPUT]

E + LOAD LOAD INPUT

Outline 16P4

and Er This permits presetting of the counter.

When values greater than 10 are preset, the count adv-
ances as shown in the State Transition Diagram.

The reset operates synchronously with the count pulse, and
by setting reset input R to low-level, QO through Q3 will be-
come low when CK changes from low-level to high-level.
The ripple carry output RCO will become high only when
QO is high, Q1 is low, Q2 is low, Q3 is high, and Ey 1s high.
Ep, Er and RCO are used in cascade connections of the
counter in synchronous form when the counter is setup In a
10" arrangement. (See the Application Example.)

LOGIC DIAGRAM

P1

T.
b

T
i 0l
uno"‘gxfx):um 0! 'S
ag’ ag
- o o
2

> OUTPUTS

DATA INPUTS ﬂ —]

P2

\PSW

ENABLE INPUTS {

RESET INPUT  § (1)—d ¢{>

CLOCK INPUT  cK(2)
LOAD INPUT L0AD(9)

R o Q3
&I
g
I
RIPPLE
RCO CARRY
OUTPUT
'
1

MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC162P

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET

FUNCTION TABLE (Note 1)

Inputs Outputs
R |LOAD E- Er | CK | Q0 | Q1 Q2 | Q3 |RCO
L X X X 1 L L L L L
H L L X t L
H L H X t PO| P1 ) P2 P8 L* Note 1 : t :Change from low to high level
H H H H 1 Gount L* % 1 RCO 1s normally low, but becomes high when QO 1s
H " L X X c " p L high, Q1 is low, Q2 1s low, Q3 is high and Er is high.
ount suppresse - Accordingly, RCO=Q0 - Q1-Q2- Q3 Er
H H H L X | Count suppressed L X Irrelevant
OPERATION TIMING DIAGRAM STATE TRANSITION DIAGRAM

R’—I_rl

——I—UI | | I I
Er 1 I

Er H |
S |
e | !
01::.'__1'! L
S St B L ;
wz=o 1 |
RCO 1! ;l N !

* f|7 89 0 1 2 3 l

= T 1
ESSED
RESET PRESET COUNT COUNT SUPPRESS

ABSOLUTE MAXIMUM RATINGS (1a= —d0~+85C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+47.0 \%
V, Input voltage —0.5~Vcc+0.5 \
Vo Output voltage —0.5~Vgc+0.5 \Y
lik Input protection diode current Vi<V —20 mA

Vi > Vee 20
lok Output parasitic diode current Vo< OV —20 mA
Vo > Vee 20
lo Output current, per output pin 425 mA
lcc Supply/GND current Vce, GND +50 mA
Pd Power dissipation 500 mw
Tstg Storage temperature range —65~-+150 C

RECOMMENDED OPERATING CONDITIONS (14 = —40~+85C)

Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 2 6 \%
V, Input voltage 0 Vee \
Vo Output voltage 0 ! Vece \%
Topr Operating temperature range —40 +85 ‘c
Vee = 2.0V 0 1000
tr, tf Input risetime, fallime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC162P

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
hV<;<;(V) Min Typ Max Min Max
Vo =0.1V, Vec—0.1V 2.0 -5 15
Vi High-level input voltage 4.5 3.15 3.15 \Y
[lo] = 20uA
6.0 4.2 4.2
2.0 0.5 0.5
Vo = 0.1V, Vee—0. 1V
Vi Low-level input voltage 4.5 1.35 1.35 \%
[lo] = 20uA
6.0 1.8 1.8
lon = —20xA 2.0 1.9 1.9
lon = —20¢A 4.5 4.4 4.4
Von High-level output voltage Vi =V, Vi lon = —20uA 6.0 5.9 5.9 \
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5.68 5. 63
low = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage V=V, VL loL = 20uA 6.0 0.1 0.1 \%
lor = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0.26 0.33
hn High-level input current V=6V 6.0 0.1 1.0
e Low-level input current V=0V 6.0 —0.1 —1.0 HA
lce Quiescent supply current Vi = Vge, GND, lp = 0uA 6.0 4.0 40. 0 A
SWITCHING CHARACTERISTICS (vec =5V, Ta=25¢C)
Symbol Parameter Test conditions Limits Unmit
Min Typ Max
fmax Maximum clock frequency 30 MHz
trin Low-level to high-level and high-level to low-level 10 ns
tral output transition time 10
| o Low-level to high-level and high-level to low-level 28 ns
tenL output propagation time (CK —Q) C_ = 15pF (Note 3) 34
teLn Low-level to high-level and high-level to low-level 26 ns
terL output propagation time (Er — RCO) 32
teLn Low-level to high-level and high-level to low-level 30 s
tonL output propagation time (CK — RCO) 36
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MITSUBISHI HIGH SPEED CMOS

M74HC162P

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET

SWITCHING CHARACTERISTICS (Vcc = 2~6V, Ta = —40~+85C)

. Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 32 25
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
tra output transnpon time 4.5 15 19
6.0 13 16
2.0 170 214
toLn Low-level to high-level and 4.5 34 43
high-level to low-level 6.0 29 36
output propagation time 2.0 205 258 ne
tenL (CK—Q) CL = 50pF (Note 3) 4.5 11 52
6.0 35 44
2.0 160 202
teLn Low-level to high-level and 4.5 32 40 -
high-level to low-level 6.0 27 34
output propagation time 2.0 195 246 ns
tpHL (Er — RGO) 4.5 39 49
6.0 .33 42
2.0 175 221
teLh Low-level to high-level and 4.5 35 44
high-level to low-level 6.0 30 37
output propagation time 2.0 215 27 ne
tery (CK — RCO) 4.5 43 54
6.0 37 46
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 2) 58 pF
Note 2 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions

The power dissipated during operation under no-load conditions Is calculated using the following formula
Po = Cpp * Voo * fitlee * Voo

Note 3 : Test Circuit
INPUT Vee OUTPUT
PG DUT
(1)The pulse generator (PG) has the following
500 CL characteristics (10%~90%) tr = 6ns, tf = 6ns
GND (2) The capacitance C_ Includes stray wiring
capacitance and the probe input capacitance
9—128 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC162P

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET

TIMING REQUIREMENTS (vcc =2~6V, Ty = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 101
twick) Clock pulse width 4.5 16 20 ns
6.0 14 17
2.0 150 189
P setup time with
tsuce) 4.5 30 38 ns
respect to CK
. 6.0 26 32
LOAD setup time with 2.0 135 170
etup time wi
tsu(torp) P 4.5 27 34 ns
respect to CK
6.0 23 29
— 2.0 160 202
R setup time with
tsu@® respect to CK 4.5 32 40 ns
P 6.0 27 3
2.0 200 250
Er, Ep setup time with
tsuce) respect to CK 4.5 40 50 ns
i 6.0 34 43
2.0 50 63
P hold time with
thee) respect to CK 4.5 10 13 ns
P 6.0 9 11
— 2.0 0 0
[ LOAD hold time with 45 0 0 ns
hioan) respect to CK :
6.0 0 0
— 2.0 0 0
R hold time with
thr) 4.5 0 0 ns
respect to CK
6.0 0 0
2.0 0 0
Er, Ep hold time with
thee) 4.5 0 0 ns
respect to CK
6.0 0 0
—_ 2.0 125 158
R recovery time with
trec(®m respect to CK 4.5 25 32 ns
P 6.0 21 27
R 2.0 125 158
LOAD recovery time with
trec(toap) 4.5 25 32 ns
respect to CK
6.0 21 27
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MITSUBISHI HIGH SPEED CMOS
M74HC162P

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET

TIMING DIAGRAM

Vee
R 50%
GND
trec(® twick)
I =T
Vee
CK ] 50% 50%
GND
teum | tere
V,
10, OH
Q0~Q3 90%
50%
RCO 10%
—_—e e Voo
trn tric
VCC
Vee GND
— tsute)
LOAD 50% 50%
GND Vee
tsutoap) | th(toad) | trec(icap)
I =T
Vee GND
PO~P3 50% 50%
GND Vee
tsue) | thee
Er 50% 50%
Vee —/f GND
, . :
cK j 50% 50% PLA I | |t
GND Vou
RCO 50% 50%
Vou

APPLICATION EXAMPLE

10" COUNTER USING CASCADE CONNECTION

© CONNECTIONS FOR Ititd 1ttt JEERR
LOAD LOAD LOAD:
e il Y s R e
ENABLE INPUT & Aco & RCO E RCO}—= TO NEXT STAGE
ck cK e .
R PO PI P2 P3 R PO P1 P2 P3 R PO P1 P2 P3
11001 1410 Tihil
COUNT PULSE TO NEXT STAGE
TO NEXT STAGE
© CONNECTIONS FOR
It \EEER RN JENEN!

HIGH-SPEED APPLICATIONS
H JLOADcoQ1 Q2 Q3

Ee M74HC162

LOADQo @1 Q2 Q3
Ee M74HC162

|_JLOADqoQ1 @2 Q3
Er M74HC162

LOADQo Q1 Q2 Q3
Er M74HC162

ENABLE INPUT Er RcoH— Er RCO| Er RCO Er RCOp> TO NEXT STAGE
cK —Jex cK cK
R PO P1 P2 P3 R PO Pi P2 P3 R Po P1 P2 P3 R_pPo P1 P2 P3
il TN SN i
COUNT PULSE =— TO NEXT STAGE
MITSUBISHI
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PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET

MITSUBISHI HIGH SPEED CMOS

M74HC163P
Vi74HC163DP

DESCRIPTION

The M74HC163 is a semiconductor integrated circuit con-
sisting of a presettable synchronous 4-bit binary
(hexadecimal) counter with synchronous reset input

FEATURES

® Synchronous reset and synchronous preset inputs

® Enable input and npple carry output for cascade con-
nection

® High-speed: (clock frequency) 45MHz typ
(CL=15pF, Vgc=5V)

® Low power dissipation 20uW/package (max)
(Vee=5V, Ta=257C, quiescent state)

® Wide operating voltage range: Voc=2~6V

® Wide operating temperature range: Ta=—40~+85C

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

FUNCTIONAL DESCRIPTION

When the count pulse Is applied to clock input CK, the
number of count pulses will be output at outputs QO through
Q3 synchronous with the count pulse in 4-bit binary code.
Counting takes place when CK changes from low-level to
high-level.

The preset functions synchronously with the count pulse. By
supplying data to data inputs PO through P3 and setting load
input LOAD to low-level, when CK changes from low-level
to high-level, the PO through P3 signals will be output to Q0

PIN CONFIGURATION (TOP VIEW)

e [
CLOCK INPUT  CK — I_Z)—>CKRHCO —{15] = RCO  AIPPLE CARRY
Po—~[3}—po  aof—14] o

- p1 L—{13] — a1

PRESET P II_1 on—{i3]~a
DATAINEUTS | o) (5] —e 02’__:@_’02
p3-.[E—P3 asl—11]—~ a3

EPLOADET —E +—Er

E «— LOAD LOAD INPUT

RESET INPUT

OUTPUTS

ENABLE INPUT  Ep — E ENABLE INPUT

ano 3]

Outline 11g|F:’§p

through Q8, respectively, irrespective of enable inputs Ep
and Er. This permits presetting of the counter.

The reset operates synchronously with the count pulse, and
by setting reset input R to low-level, QO through Q3 will be-
come low when CK changes from low-level to high-level
The ripple carry output RCO will become high only when
QO0, Q1, Q2, Q3 and E; are high. Ep, Er and RCO are used
In cascade connections of the counter In synchronous form
when the counter is set up 1n a 10" arrangement. (See the
Application Example.)

LOGIC DIAGRAM

o

b

l‘.’oad 1,__|
H 0 Q1
K
K
R [
P ! I > OUTPUTS

DATA INPUTS <

Load
- 3 1—|

RCO

RIPPLE CARRY
, OUTPUT

ENABLE INPUTS {

RESET INPUT

CLOCK INPUT CK

LOAD INPUT LOAD

MITSUBISHI
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MITSUBISHI HIGH SPEED CMO0S

M74HC163P
M74HC163DP

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET

FUNCTION TABLE (Note 1)

Inputs Outputs

R (LOAD Ev Ep CK QO Q1 Q2 Q3 |RCO
L X X X t L L L L L
H L L X 1 L
H L H X 1 PO | P1 | P2 | P3 o+ Note 1 : t :Change from low to high level
o * ! RCO Is normally low, but becomes high when all QO,
H | H | H | H | t |Count Q1, Q2, Q3 and Er are high Accordingly, RCO=Q0 -
H H L X X | Count suppressed L Q1-Q2-Q3-Er
H H H L X | Count suppressed L* X lIrrelevant
OPERATION TIMING DIAGRAM STATE TRANSITION DIAGRAM
T
LOAD T
| | — e —
PO LI
o
P1 ____:___. ________________ —_
3 T

p— I B
] [
B | 1
—_— I |
@I 0 L L u
_—— 1
Qi ]
s gy ey
o7 JER L |
—_——— AL |
QS_____I ] l |
1 ]
RCO [T il E
T2 1314 15 0 1 21
RESET  PRESET COUNT COUNT SUPPRESSED

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~-+7.0 Y
V, input voltage —0.5~Vce10.5 \%
Vo Output voltage —0.5~Vec+0.5 \%
hk Input protection diode current vi<ov —20 mA

Vi > Vee 20
lok Output parasttic diode current ’ Vo <OV —20 mA
Vo > Voc 20

lo Output current, per output pin +25 mA
lee Supply/GND current Vee, GND +50 mA
Py Power dissipation (Note 2) 500 mw
Tstg Storage temperature range —65~-4150 ‘C

Note 2 : M74HC163DP, T = —40~+50C and Ta = 50~85C are derated at —5mW/C

MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC163P
M74HC163DP

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET

RECOMMENDED OPERATING CONDITIONS (1o =—40~+85C)

Symbol Parameter Lumits Unit
Min Typ Max
Vee Supply voltage 2 6 \
V, Input voltage 0 Vce \
Vo Output voltage 0 Vee \Y
Topr Operating temperature range —40 +85 C
Voo = 2.0V 0 1000
tr, tf Input nsetime, fallime Vee = 4.5V 0 500 ns
Voo = 6.0V 0 400 |
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) Min Typ Max Min Max
Vo = 0.1V, Vec—0.1V 2.0 -5 1.5
Vin High-level input voltage llo! = 204A 4.5 3.15 3.15 v
6.0 4.2 4.2
Vo = 0.1V, Veg—0.1V 2.0 0.5 0.5
Vi Low-level input voltage Mo 4.5 1.35 1.35 \%
Mol = 20uA
6.0 1.8 1.8
low = —20uA 2.0 1.9 1.9
loy = —20uA 4.5 4.4 4.4
Vou High-level output voltage V=V, ViL lon = —20uA 6.0 5.9 5.9 \Y
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20¢A 4.5 0.1 0.1
Voo Low-level output voltage Vi=Vn, ViL loL = 20uA 6.0 0.1 0.1 \%
lou = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0. 26 0.33
(I High-level input current V=6V 6.0 0.1 1.0
Lo Low-level input current o V=0V 6.0 —0.1 —1.0 A
lcc Quiescent supply current V= Vs, GND, lo=0xA 6.0 4.0 40.0 A
SWITCHING CHARACTERISTICS (Ve =5V, Ta=25¢)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
fmax Maximum clock frequency 30 MHz
trin Low-level to high-level and high-level to low-level 10
tril output transition time 10 ne
toLH Low-level to high-level and high-level to low-level 28
terL output propagation time (CK —Q) C. = 15pF (Note 4) 34 ns
teLn Low-level to high-level and high-level to low-level 26
teHL output propagation time (Ex — RCO) 32 ns
teLn Low-level to high-level and high-level to low-level 30
tonL output propagation time (CK — RCO) 36 ns
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MITSUBISHI HIGH SPEED CMOS

M74HC163P
M74HC163DP

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET

SWITCHING CHARACTERISTICS (Vec =2~6V, Ta = —40~+85T)

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Voo(V) Min Typ Max Min Max
2.0 5 4
" fmax Maximum clock frequency 4.5 27 21 MHz
6.0 32 25
2.0 75 95
tren Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
traw output transition time 4.5 15 19
‘6.0 13 16
2.0 170 214
teLn Low-level to high-level and 4.5 34 43
high-level to low-level 6.0 29 36 ns
output propagation time 2.0 205 258
tphL (CK—Q) CL = 50pF (Note 4) 4.5 1 52
6.0 35 44
2.0 160 202
teLn Low-level to high-level and 4.5 32 40
high-level to low-level 6.0 27 34 ns
output propagation time 2.0 195 246 ’
tenL (Er — RCO) 4.5 39 49
6.0 33 42
2.0 175 221
toLn Low-level to high-level and 4.5 35 44
high-level to low-level 6.0 30 37
“output propagation time 2.0 215 271 ns
teuL (CK — RCO) 4.5 43 54
6.0 37 46
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 3) 62 pF
Note 3 @ Cpgp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions

The power dissipated during operation under no-load conditions Is calculated using the following formula:
o= Cpp * Ve’ * fitloe * Voo

Note 4 : Test Circuit
INPUT Veo OUTPUT
T T
PG DUT
’ (1) The pulse generator (PG) has the following
500 CL characteristics (10%~90%). t = 6ns, tf = 6ns
GND (2) The capacitance C,_ includes stray wiring
capacitance and the probe input capacitance
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC163P
M74HC163DP

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET

TIMING REQUIREMENTS (Ve =2~6V, Ta = —40~-+85C)
Limits
Symbol Parameter Test conditions 25C —40~-+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 101
tw(ck) Clock pulse width 4.5 16 20 ns
6.0 14 17
2.0 150 189
P setup ttme with
tsuce) 4.5 30 38 ns
respect to CK
6.0 26 32
R 2.0 135 170
Np— LOAD setup time with 45 27 34 ns
SU(LOAD) .
t to CK
respectfo 6.0 23 29
R setup time with 2.0 160 202
tsum P 4.5 32 40 ns
respect to CK
6.0 27 34
Er, Ep setup time with 2.0 200 20
tsuce) " P 4.5 40 50 ns
respect to CK
6.0 34 43
2.0 50 63
P hold time with
the) 4.5 10 13 ns
respect to CK
6.0 9 n
— 2.0 0 0
LOAD hold time with
th(Coan) 4.5 0 0 ns
respect to CK
6.0 0 0
_ 2.0 0 0
R hold time with
thr) 4.5 0 0 ns
respect to CK
6.0 0 0
Er, Ep hold time with 2.0 0 0
thee) =P 4.5 0 0 ns
respect to CK
6.0 0 0
_ 2.0 125 158
t _ R recovery time with 45 25 2 ns
recr) respect to CK )
6.0 21 27
— 2.0 125 158
LOAD recovery time with
trec(Coap) 4.5 25 32 ns
respect to CK
6.0 21 27
TSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC163P
M74HC163DP

PRESETTABLE 4-BIiT BINARY COUNTER WITH SYNCHRONOUS RESET

TIMING DIAGRAM

Vee
R 50%
GND
tsu® trec(r) twick)
T
Vee
CK ] 50% 50%
GND
| tenc e | tem
VOH
Q0~Q3 90%
50%
RCO 0,
R10% v,
trin tro
Vee
Ep,Er
Vee GND
_ tsuce)
LOAD 50% 50%
GND Vee
tsufoan) | thoap) | trec(ioap)
I T CK
Vee GND
PO~P3 50% 50%
GND
tsuee) | thie ‘
Er
Vee
CK 7 50% 50%
GND

APPLICATION EXAMPLE

® CONNECTIONS FOR
LOW-SPEED APPLICATIONS H

RCO

10" COUNTER USING CASCADE CONNECTION

LOADQOQ1Q2 Q3

©—Er M74HC163

J_LLLLL 11444
4 [coabaoaiozas
Er M74HC163

E

ENABLE INPUT RCO : RCO £ Rooj—= TO NEXT STAGE
CK —1lck -
R PO P1 P2 P3 R PO P1 P2 P3 R PO P1 P2 P3
COUNT PULSE TO NEXT STAGE
® CONNECTIONS FOR TO NEXT STAGE
HIGH-SPEED APPLICATIONS SRR
H JLOADQOQ1Q2 Q3 LOADQOQ1Q2 Q3 LOADQOQ1Q2 Q3 LOADQOQ1Q2 Q3
Er M74HC163 B> M74HC163 Er M74HC163 " |E m74aHC163
ENABLE INPUT T RCOp- Er RCO| Ey RCO Ey RCOp> TO NEXT STAGE
CK CK __JcKk —JCK
R_P0 P1 P2 P3 R PO P1 P2 P3 % Pi) Pi P2 Pf ?jﬂ P1 P2 P3
COUNT PULSE TO NEXT STAGE

2—136

~ MITSUBISHI
ELECTRIC



8-BIT SERIAL-INPUT PARALLEL-QUTPUT SHIFT REGISTER

MITSUBISHI HIGH SPEED CMOS

M74HC164P

DESCRIPTION

The M74HC164 is a semiconductor integrated circuit con-
sisting of an 8-bit serial-input serial/parallel-output shift
register with direct reset input.

FEATURES

® High-speed- (clock frequency) 60MHz typ
(CL=15pF, Vcc=5V)

Low power dissipation: 20 W/package (max)
(Vce=5V, Ta=257C, quiescent state)

High noise margin: 30% of Ve, min (Vec=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range’ Voc=2~6V

Wide operating temperature range: Ta=—40~-+85C

APPLICATION ‘
General purpose, for use In industrial and consumer digital
equipment.

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC164 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74LS164

The M74HC164 contams'elght edge-triggered D-type flip-
flops. The logical product A1+ A2 of the serial data inputs
A1 and A2 acts as the input of the shift registers. Outputs
QA through QH are taken out from the outputs of each flip-
flop.

When both A1 and A2 are high, by applying the clock pulse
to clock input CK, the high-level signals will be shifted syn-
chronously with the clock pulse in the order of QA-QH.
When at least one of A1 or A2 is low, a low-level signal will

PIN CONFIGURATION (TOP VIEW)

W
SERIAL a1 —[1] 1] Ve
DATA INPUTS AT
Az—»@—Az aH—{13] - aH
N S I 1
ouTPUTS
aB+—[4}—es  off—{11]— aF
oUTPUTS
ac+—[5}—foc  oe}—{i0]— aE
ap—[6—jep X Ro o] R RS eur

ano [7] 8]«—CK cLock INPUT

Outline 14P4

be shifted synchronously with the clock pulse. The shift op-
eration will take place when CK changes from low-level to
high-level.

When direct reset input Rp is low, all outputs will be reset
to low-level irrespective of other inputs. When used as a
shift register, Rp should be maintained at high-level.

LOGIC DIAGRAM OUTPUTS
QD QE QF QG QH Veo
-0—- - 2 - 14
A !
DIREGT
DATA]IM D 1 D 1 D 1 D 1 D 1
INPUTS cp cp cp cp cp |
Rp 0 Rp 0 Rp 0 Rp 0 Rp 0
DIRECT ‘
RESET =
INPUT Rﬂé’P :{%
. cP
cLoCK .
inpuT CK ® > 1 >
N CF
| —@
GND
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MITSUBISHI HIGH SPEED CMOS

M74HC164P

8-BIT SERIAL-INPUT PARALLEL-OUTPUT SHIFT REGISTER

FUNCTION TABLE (Note 1)

Operation Inputs Outputs
mode Rp CK A1 A2 QA QB QcC QD QE QF QG QH
Reset L X X X L L L L L L L L
H t L L L QA° QB° Qce Qp° QE° QF° QG°
) ) H t H L L QA° QB° Qce QD° QE° QF° QG°
Right shift
H t L H L QA° QB° Qce QD° QE° QF° QG°
H t H H H QA° QB° Qc? QD° QE° QF° QaG’
No change H | X X QA° QB° Qc’ QD° QE° QF° QG° QH°

Note 1 : t :Change from low to high level
| I Change from high'to low level
Q° Output state Q before clock input changed
X Ilrrelevant

OPERATION TIMING DIAGRAM

Ro L
L—J L1
A2 I

C

Al

| 1
_— |
Al "7 | | L1
: i l}
Pt i I LT 1
med ] i
Qc__"1 ! I L1
—_—
ab___73 | ! [ LI 1
i ] |
——
QE__"1 i | L1
; ' ! : '
——— ] |
QF___-' | i I I [
I I [
- | I I
QG___11 | 1
I ] 1 1
—_— ! [
QHZT 1 ! 1L
o I ro
[PSY] [ by
RESET RIGHT SHIFT RESET
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC164P

8-BIT SERIAL-INPUT PARALLEL-OUTPUT SHIFT REGISTER

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C)

Symbol Parameter Conditions Ratings Umt
Vee Supply voltage —0.5~+7.0 \Y
v, Input voltage —0.5~Vgc+0.5 \
Vo Output voltage —0.5~Vgc+0.5 \Y
Ik Input protection diode current <oy =20 mA

Vi > Vee 20
lok Output parasitic diode current Vo <OV —20 mA
Vo > Vge 20
lo Output current, per output pin +25 mA
lec Supply/GND current Vee, GND +50 mA
Pd Power dissipation 500 mw
Tstg Storage temperature range —65~-150 C
RECOMMENDED OPERATING CONDITIONS (1, = —40~+85C)
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 2 6 \
V, Input voltage 0 Vee \
Vo Output voltage 0 Vee \Y
Topr Operating temperature range —40 -+85 C
Voe = 2.0V 0 1000
tr, tf Input nisetime, fallime Voo = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 1.5 1.5
Vin High-level input voltage Vo =01V, Vee=0.1v 4.5 -3.15 3.15 \Y
llo| = 20uA
6.0 4.2 4.2
Vo=0.1V, Vec—0.1V 2.0 0-5 0-5
Vi Low-level input voltage 4.5 1.35 1.35 \
llo| = 20uA
6.0 1.8 1.8
loy = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage V=V, Vi loy = —20uA 6.0 5.9 5.9 \%
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5.68 5.63
lou = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage V=V, Vi loL = 20uA 6.0 0.1 0.1 \Y
lor =4.0mA 4.5 0.26 0.33
loL =5.2mA 6.0 0.26 0.33
hin High-level input current V=6V 6.0 0.1 1.0
L Low-level input current V=0V 6.0 —0.1 —1.0 HA
lcc Quiescent supply current V= Vge, GND, o= 0uA 6.0 4.0 40.0 uA
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MITSUBISHI HIGH SPEED CMOS

M74HC164P

8-BIT SERIAL-INPUT PARALLEL-OUTPUT SHIFT REGISTER

SWITCHING CHARACTERISTICS (Voo =5V, Ta=25C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock frequency 30 MHz
“tren Low-level to high-level and high-level to low-level 10 s
n
trhl output transition time 10
teLH Low-level to high-level and high-level to low-level CL = 15pF (Note 3) 30
ns
teHL output propagation time (CK — Q) . 30
High-fevel to low-level output propagation time
tenL — 35 ns
(Rp — Q)

SWITCHING CHARACTERISTICS (Veo =2~6V, Ta = —40~+85¢)

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 31 24
2.0 75 95
trin Low-level to high-level and ' 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
trme output transition time ' 4.5 15 19
6.0 13 16
C_ = 50pF (Note 3) 2.0 ; 175 218
teLn Low-level to high-level and 1 4.5 35 44
high-level to low-level 6.0 30 38
output propagation time 2.0 175 218 ns
teHL (Ck—Q) 4.5 35 44
6.0 ) 30 38
High-level to low-level output 2.0 205 256
tenL propagation time 4.5 41 51 ns
(Ro —Q) 6.0 35 44
C, Input capacitance . 10 10 pF
Cep Power dissipation capacitance (Note 2) 150 pF
Note 2 : Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions
' The power dissipated during operation under no-load conditions is calculated using the following formula:
Po = Cep * Voc? * fitlec * Vac
TIMING REQUIREMENTS (Ve = 2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
' Vee(V) Min Typ Max Min Max
2.0 80 100
tw CK, Rp pulse width 4.5 16 20 ns
6.0 14 18
D setup time with 2.0 %0 &
tsu respect to CK 45 10 13 ns
6.0 9 11
D hold time with 2.0 5 5
th respect to CK 4.5 5 5 ns
6.0 5 5
Ro recovery time with 2.0 5 5
trec respect to CK 4.5 5 5 ns
6.0 5 5
9—140 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC164P

8-BIT SERIAL-INPUT PARALLEL-OUTPUT SHIFT REGISTER

Note 3 : Test Circuit

INPUT Voo OUTPUT

I

PG DUT

(1)The pulse generator (PG) has the following
characteristics (10%~90%)" t; = 6ns, tf = 6ns

50Q ' C.
GND (2) The capacitance C_ Includes stray wiring
capacitance and the probe input capacitance

TIMING DIAGRAM

Vee
A1, A2 509% 50%
GND
tsu th tsu th
I - >
Vee
oK y S 50% 50%
GND
ten tony
(L Vou
90% n 30%
Q 50% 50%
10% B R 1 A
t"'LH t'I'HL
tw
____\ Voo
Ro R 5% 7/ 50%
GND
trec
Vee
CK 50%
GND
oL
Vou
Q 50%
VOL
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HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

MITSUBISHI HIGH SPEED CMOS {

M74HC174P
M74HC174DP

DESCRIPTION
The M74HC174 is a semiconductor integrated circuit con- PIN CONFIGURATION (TOP VIEW)
sisting of six positive-edge triggered D-type flip flops with
common clock and direct reset inputs, and independent
data input. — ~
RESET INPUT RD"’E_‘A 1] Voo
FEATURES outuT  Q0«~[2 }—ao Ff.D asp—{15]~as  oureur
® High-speed: (clock frequency) 60MHz typ. DO*E* N I )
(CL=15pF, Vgc=5V) DATA INPUTS a DATA INPUTS
® Low power dissipation: 20W/package (max) p1—[a}—or  paf—{13]--D4
(Vee=5V, Ta=25C, quiescent state) outrur Q@i+ [51a1  aaf—{12]~q4 outeur
® High noise margin: 30% of V¢, min (Vgc=4.5V, 6V) _J
® Capable of driving 10 LSTTL loads oaramput  D2—[e}—p2  03f—{11]-D3  DATAINPUT
® \Wide operating voltage range: Vgc=2~6V OUTPUT QZ’—IZ—‘QZCASQQ) JE»Q:& OuUTPUT
® \Wide operating temperature range: Ta=—40~+85T GND E EI*— CK  CLOCK INPUT
APPLICATION
General purpose, for use in industrial and consumer digital 16P4
equipment. Outline 16P2P
FUNCTIONAL DESCRIPTION
Use of silicon gate technology allows the M74HC174 to FUNCTION TABLE (Note 1)
maihtain the low power dissipation and high noise margin Inputs Output
characteristics of the standard CMOS logic 4000B series Ro CK D Q
while giving high-speed performance equivalent to the H 1 H H
741.8174. H t L L
The M74HC174 contains six edge-triggered D-type flip H ! X Q°
flops, sharing common clock input CK, and direct reset in- L X X '—0
put Rp. H L X Q
When CK changes from low-level to high-level, the signals Note 1 : >; f'c"he‘eva"'f‘ ow to hiah lovel
. . N . . ange from low to ni eve
just previously input at D appears at outputs Q in accord- | :Change from high to Ic?w level
ance wit_h_the function table given. Q° : Output state Q before clock input
When Rp is low, all the outputs Q will become low changed
irrespective of other inputs. When used as a D-type flip
flop, Rp should be maintained at high-level.
LOGIC DIAGRAM
OUTPUTS
Qo Q1 Q2 Q3 Q4 Q5 Vec
I D1 D1 D1 D1 D1 D1 1
' 3 ck 3> ck 3 ck $ ck &ck| | ok
1 Ro? Rno Ro? Rp0 Ro? Rp!

DIRECT RESET INPUT Ry (1)

CLOCK INPUT CK(@— >

D0 D1

D3 D4 D5 GND

DATA INPUTS
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MITSUBISHI HIGH SPEED CMOS

M74HC174P
M74HC174DP

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

ABSOLUTE MAXIMUM RATINGS (T, = —40~-+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~-+7.0 \%
\A Input voltage —0.5~Vec+0.5 \Y
Vo Output voltage —0.5~Vec+0.5 \%
lik Input protection diode current Vi <OV —20 mA

Vi > Vee 20
lok Qutput parasitic diode current Vo< OV —20 mA
Vo > Vee 20

o Output current, per output pin +25 mA
lce Supply/GND current Vee, GND +50 mA
Pd Power dissipation (Note 2) 500 mwW
Tstg Storage temperature range —65~-+4+150 c

Note 2 : M74HC174DP, T = —40~+50C and T4 = 50~85C are derated at —5mW/C
RECOMMENDED OPERATING CONDITIONS (13 = —40~+85C)
Symbol Parameter Lumits Unit
Min Typ Max
Vee Supply voltage 2 6 v
V, Input voltage 0 Vece \
Vo Output voltage 0 Vee Vv
Topr Operating temperature range —40 +85 C
Vee = 2.0V 0 1000
tr, tf Input risetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) Min Typ Max Min Max
2.0 1.5 1.5
Vo =0.1V, Vec—0.1V
Vi High-level input voltage ol = 20uA 4.5 3.15 3.15 \Y
6.0 4.2 4.2
Vo= 0.1V, Vgg—0.1V 2.0 0.5 05
Vo Low-level input voltage ol = 20uA 4.5 1.35 1.35 \
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Von High-level output voltage Vi= Vi, ViL lon = —20uA 6.0 5.9 5.9 \
low = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5.68 5. 63
lou = 20uA 2.0 0.1 0.1
low = 20uA 4.5 0.1 0.1
Voo Low-level output voltage V=V, ViL loL = 20uA 6.0 0.1 0.1 \%
lo. = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0.26 0.33
hn High-level input current V), =6V 6.0 0.1 1.0
L Low-level input current V, =0V 6.0 —0.1 —1.0 #A
lec Quiescent supply current V= Vce, GND, lo=0uA 6.0 4.0 40.0 KA
MITSUBISHI 2143

ELECTRIC



MITSUBISHI HIGH SPEED CMOS

M74HC174P
M74HC174DP

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

SWITCHING CHARACTERISTICS (Voc=5v, Ta=25)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock frequency 30 MHz
trin Low-level to high-level and high-level to low-level 10
trhL output transition time 10 ns
teLm Low-level to high-level and high-level to low-level CL = 15pF (Note 4) 30
terL output propagation time (CK — Q) 30 ns
High-level to low-level output propagation time
terL — 30 ns
(Ro— Q)
SWITCHING CHARACTERISTICS (Voo = 2~6V, Ta = —40~-+85¢)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 31 24
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
“THL output transition time 4.5 15 19
CL = 50pF (Note 4) g g 1‘13: 2;2
toLn Low-level to high-level and 4.5 33 41
high-level to low-level 6.0 28 35 ns
output propagation time 2.0 165 206
teHL (cKk—aQ) 4.5 33 [l
' 6.0 28 35
High-level to low-level output 2.0 165 206
teHL propagation ime 4.5 33 4 ns
(Ro—Q) 6.0 28 35
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 3) 64 pF
Note 3 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions
The power dissipated during operation under no-load conditions is calculated using the following formula
Po = Cpp * Voo’ * fitlee * Voo
TIMING REQUIREMENTS (Voo =2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25 —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 106
tw(ck) Clock pulse width 4.5 16 20 ns
6.0 14 18
2.0 80 106
tw(rp) Direct reset pulse width 4.5 16 20 ns
6.0 14 18
D setup time with 2.0 100 125
tsu respect to CK 4.5 20 = ns
6.0 17 21
D hold time with 2.0 5 °
th respect to CK 45 5 ° ne
6.0 5 5
Ro recovery time with 2.0 5 s
trec reDspect to CK 4.5 5 5 ns
6.0 5 5
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MITSUBISHI HIGH SPEED 'CMOS

M74HC174P
M74HC174DP

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

Note 4 : Test Circuit

INPUT Vee QUTPUT
PG DUT
J (1) The pulse generator (PG) has the following
500 Co charactenistics (10%~90%). ty = 6ns, t = 6ns
GND l (2) The capacitance C_ Includes stray wiring
capacitance and the probe input capacitance.

TIMING DIAGRAM

Vee
< _/
GND

Vee
D 50% 50% 50%
tou " GND
th
I Vee
cK /50%_\__//50%—\_
______/ GND

tpLh terL
90% 90% Vor
Q 50% 50%
10% 10% Vou
trin triy
Vee
Ro
GND
Vee
CK
GND
Vou
a 50%
VoL
'
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QUADRUPLE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

MITSUBISHI HIGH SPEED CMOS

M74HC175P
M74HC175DP

DESCRIPTION

The M74HC175 is a semiconductor integrated circuit con-
sisting of four positive-edge triggered D-type flip-flops with
common clock input and direct reset input.

FEATURES

® High-speed: (clock frequency) 60MHz typ.
(CL=15pF, Vgc=5V)

Low power dissipation: 20 W/package (max)
(Vee=5V, Ta=25TC, quiescent state)

High noise margin: 30% of Ve, min (Vgc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~-+85C

APPLICATION

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC175 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.8175.

The M74HC175 contains four edgetriggered D-type flip-
flops, sharing common clock input CK and direct reset in-
put Rp.

When CK changes from low-level to high-level, the signals
just previously input at D appears at outputs Q and Qin

PIN CONFIGURATION (TOP VIEW)

S
RESET NPT Ro— E—_}, EI Vee .
0~ [Z}ao0 * a3 {15 - a3
QUTPUTS OUTPUTS
@—[3}da0  a3pid]-a3
p0—-[4aoo  D3}—i3]~ D3
DATA INPUTS ol E,_ o o2 _E D2 DATA INPUTS
ai-[Eldar  agpii]—a2
OUTPUTS ’ Qle E_‘Q] oK Q2 E_‘ o OUTPUTS
anp  [B] l—_T_I < CK  CLOCK INPUT

Outline 12;3,:

accordance with the function table given. When Rp is low,
Q and Q will become low and high, irrespective of other in-
puts. When used as a D-type flip flop, Rp should be main-
tained at high-level.

LOGIC DIAGRAM (EACH FLIP-FLOP)

TO THE OTHER 3 CIRCUITS

DIRECT
RESET &~ o—
inpuT o

OUT
cp PUTS

cP

cp

MITSUBISHI

2—146

ELECTRIC



MITSUBISHI HIGH SPEED CMOS

M74HC175P
M74HC175DP

QUADRUPLE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

FUNCTION TABLE (Note 1)

Inputs Outputs
Ro CK D Q Q
H 1 H H L
H 1 L L H
H [l X Q° Q°
H L X Q° Q°
L X X L H
Note 1 : X ! lrrelevant

t ! Change from low to high level
{ ! Change from high to low level
90 . Output state Q before clock input changed
Q: Output state Q before clock input changed

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~-+7.0 \
V, Input voltage —0.5~Vcc+0.5 \
Vo Output voltage —0.5~Vee+0.5 .V
lik Input protection diode current Vi< —20 mA
Vi > Voc 20
Vo < 0V —20,

lok Output parasitic diode current mA
Vo > Vee 20

lo Output current, per output pin +25 mA
lec Supply/GND current Vee, GND +50 mA
Pd Power dissipation (Note 2) 500 mw
Tstg Storage temperature range —65~-+150 c

Note 2 © M74HC175DP, T3 = —40~+50C and Ta = 50~85C are derated at —5mwW/C
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MITSUBISHI HIGH SPEED CMOS

M74HC175P
M74HC175DP

QUADRUPLE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

- RECOMMENDED OPERATING CONDITIONS (T, = —40~+85C)

Symbol Parameter Lumits Unit
Min Typ Max
Vece Supply voltage 2 6 \4
V, Input voltage 0 Vce \
Vo Output voltage 0 Vee v
Topr Operating temperature range —40 +85 T
Vee = 2.0V 0 1000
tr, Input nsetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
I
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+485C Unit
Vee(V) Min Typ Max Min Max
Vo =0.1V, Vee—0.1V 2.0 15 1.5
Vin High-level input voltage 4.5 3.15 3.15 \Y
llo] = 20uA
6.0 4.2 4.2
) Vo =0.1V, Vgc—0.1v 2.0 0-5 0-5
Ve Low-level input voltage 4.5 1.35 1.35 \
llo] = 20uA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vpu, ViL lon = —20uA 6.0 5.9 5.9 \"
lon = —4.0mA 4.5 4.18 4.13
low = —5.2mA 6.0 5.68 5.63
lo. = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VouL Low-level output voltage Vi=Vy, Vi loL = 20uA 6.0 0.1 0.1 \%
loL = 4.0mA 4.5 0. 26 0.33
loL = 5.2mA 6.0 0. 26 0.33
fin High-level input current V=6V 6.0 0.1 1.0
he Low-level input current V=0V 6.0 —0.1 —1.0 “A
lcc Quiescent supply current V)= Vg, GND, lo=0uA 6.0 4.0 40.0 A
SWITCHING CHARACTERISTICS (Voo =5V, Ta = 25C)
Symbol Parameter Test conditions Limits Unit
. Min Typ Max
fmax Maximum clock frequency 35 MHz
trin Low-level to high-level and high-level to low-level 10 ns
tra output transition time 10
teLH Low-level to high-level and high—leiel to low-level C, = 15pF (Note 4) 25 ns
tenL output propagation time (CK — Q, Q) 25
teLn Low-level to high-level arﬁhlgh-level to low-level 20 ns
[ output propagation time (Rp — Q, Q) 20
11 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC175P
M74HC175DP

QUADRUPLE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

SWITCHING CHARACTERISTICS (Veo =2~6v, Ta = —40~+85C)

Limits
Symbol Parameter Test conditions 25C —40~+85C Unmit
VeelV) Min Typ Max Min Max
2.0 6 5
fmax Maximum clock frequency 4.5 30 24 MHz
6.0 35 28
2.0 75 95
trim Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
N 2.0 75 95
trmL output transition time 4.5 15 19
6.0 13 16
2.0 150 189
teLn Low-level to high-level and C = 50pF (Note 4) 4.5 30 38
high-level to low-level 6.0 26 32
output propagation time 2.0 150 189 ns
[ (ck—Q, Q) 4.5 30 38
6.0 26 32
2.0 125 158
toLn Low-level to high-level and 4.5 25 32
high-level to low-level 6.0 21 27 ns
output propagation time 2.0 125 158
tenL (Ro—Q, Q) 4.5 25 32
6.0 21 27
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 3) 52 pF
Note 3 : Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions
The power dissipated during operation under no-load conditions is calculated using the following formula
P = Cep * Vec? * fitlee * Vee
TIMING REQUIREMENTS (Ve =2~6V, Ta= —40~+85C)
Limits
Symbol Parameter Test conditions 25C ~40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 101
twick) Clock pulse width 4.5 16 20 ns
6.0 14 17
2.0 80 101
tw(rp) Direct reset pulse width 4.5 16 20 ns
6.0 14 17
D setup time with 2.0 100 126
tsu 4.5 20 25 ns
respect to CK
6.0 17 21
t D hold time with i g : 2 ns
respect to CK
6.0 5 5
Rp recovery time with 2.0 100 126
trec 4.5 20 25 ns
respect to CK
6.0 17 21
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MITSUBISHI HIGH SPEED CMOS

M74HC175P
M74HC175DP

QUADRUPLE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

Note 4 © Test Circuit

INPUT Voo  OUTPUT
PG DuT
(1)The pulse generator (PG) has the following
500 characteristics (10%~90%). ty = 6ns, t; = 6ns

[ c
GND (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.

TIMING DIAGRAM

Vee
Ro /
GND
Vee
D 50% 50%
tsu th GND
tsu th
L—— -]
Vee
o /4%_\__/ -~
GND
tpLn teu
0% 90% Von
Q 50% 50%
10% 10% v
t‘rLH tTHL ot
truc [ trn
_ 90% 90% Von
Q 50% 50%
A 10% 10% Vou
tpHL trLk
tw(rp)
\ / Vee
Ro Ro0% 750%
GND
trec

CK
teHL
Vou
Q 50%
VoL
teun
Vou
Q 50%
Voo
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1-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

MITSUBISHI HIGH SPEED CMOS

M74HC237P

DESCRIPTION
The M74HC237 is a semiconductor integrated circuit con-
sisting of a 3-bit binary to 8-line decoder/demultiplexer
with address latch.

PIN CONFIGURATION (TOP VIEW)

AQ — E—-I E Vee

FEATURES
® Built-in address latch weuts | At —[2 a1 A0 vo—15] - vo
® High-speed: 18ns typ. (C_ =15pF, Vcc=5V) =[5 —{re vif—1a]—v1
® Low power dissipation: 20uW/package (max)
(Voe=5V, Ta=25C, quiescent state) RNGP-ENABLE g [T—E  vof—{i3]~ 2
@ High noise margin: 30% of Vg, min (Voc=4.5V, 6V) Cs2—~[5}—dcs2 vap—{12] Y3 {outeurs|
® Capable of driving 10 LSTTL loads &?ST%ELECT
® Wide operating voltage range: Voc=2~6V cst —[e—cst var—{1]—v4
® Wide operating temperature range: Ta=—40~-+85C OuTPUT Y7<—E——4Y7 Y5 E—» Y5
Y6
GND |8 L—Jof—ve
APPLICATION ] -
General purpose, for use in industrial and consumer digital
equipment Outline 16P4
LOGIC DIAGRAM v
CC

.%

15) YO

14) Y1

%zg
Y

1D,
RSN

LATCH-
ENABLE
INPUT  LE

CHIP
SELECT
INPUTS

¢
eRs

Y2

OUTPUTS
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MITSUBISHI HIGH SPEED CMOS

M74HC237P

1-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC237 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.S237.

The M74HC237 consists of a 3-bit binaly to 8-line decoder/
demultiplexer with an address latch to store the signals of
inputs AO through A2. When latch-enable input LE is low, a
3-bit binary code is applied to inputs A0 through A2 goes
through the latch and becomes a code input signal. In this
case, one of outputs YO through Y7 corresponding to this

FUNCTION TABLE (Note 1)

value will become high and the other outputs will all be-
come low. When LE is high, the AO through A2 signals ex-
isting immediately prior to the high-level setting will be
stored in the latch. In this case, those stored contents will
not change even if A0 through A2 are changed.

In this case, chip select inputs CS1 and CS2 should be
maintained at high and low, respectively. When CS1 and
CS2 are in conditions other than those given above, all out-
puts will become low.

When operated as a 1-of-8 demultiplexer, CS1 or CS2 is
used as a data input and AO through A2 are used as select-
ing inputs.

Inputs Outputs
LE CS1 CS2 A2 Al A0 YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
X X H X X X L L L L L L L L
X L X X X X L L L L L L L L
L H L L L L H L L L L L L L
L H L L L H L H L L L L L L
L H L L H L L L H L L L L L
L H L L H H L L L H L L L L
L H L H L L L L L L H L L L
L H L H L H L L L L L H L L
L H L H H L L L L L L L H L
L H L H H H L L L L L L L H
H H L X X X Y0° Y1° y2° Y3° Y4° Y5° Y6° Y7°
Note 1 : X :lrrelevant
Y : Output state Y before LE changed to high level
ABSOLUTE MAXIMUM RATINGS (1= —40~+85¢)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 \Y
Vv, Input voltage —0.5~Vec+0.5 \'
Vo Output voltage —0.5~Vcc+0.5 \Y

Vv, <oV —20
ik Input protection diode current V> Vo 20 mA
Vo< OV —20

lok Output parasitic diode current Vo > Vo 20 mA
lo Output current, per output pin +25 mA
lcc Supply/GND current Vee, GND +50 mA
Pd Power dissipation 500 mwW
Tstg Storage temperature range —65~-+150 C

RECOMMENDED OPERATING CONDITIONS (12 =—40~+85¢)

Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 2 6 \%
V, Input voltage 0 Vce \%
Vo Output voltage 0 Vce \%
Topr Operating temperature range —40 +85 C
Vee = 2.0V 0 1000
tr, tf Input risetime, falitime Ve = 4.5V 0 500 ns
Vec = 6.0V 0 400
152 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC237P

1-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~-+85C Unit
VeelV) Min Typ Max Min Max
Vo= 0.1V, Vcc—0.1V 2.0 1.5 1.5
Vin High-level input voltage 4.5 3.15 3.15 \
llo| = 20uA
6.0 4.2 4.2
. Vo=0.1V, Vec—0.1V 2.0 0-5 0-5
\ Low-level input voltage 4.5 1.35 1.35 \%
llo| = 20uA
6.0 1.8 1.8
low = —20uA 2.0 1.9 1.9
low = —201A 4.5 4.4 4.4
Vou High-level output voltage Vi =V, Vi lon = —20uA 6.0 5.9 5.9 \%
lonw = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage Vi=Vpn, ViL loL = 20uA 6.0 0.1 0.1 v
lou = 4.0mA 4.5 0.26 0.33
lo. =5.2mA 6.0 0.26 0.33
hy High-level input current V=6V 6.0 0.1 1.0
I Low-level input current V=0V 6.0 —0.1 —1.0 uA
lcc Quiescent supply current V= Vcc, GND, lp=0uA 6.0 4.0 40.0 ~A
SWITCHING CHARACTERISTICS (vco =5V, Ta=25¢C)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10
trae output transition time 10 ns
teLn Low-level to high-level and high-level to low-level 11
tenL output propagation time (A —Y) 32 ns
teLn Low-level to high-level arihlgh-level to low-level G0 = 50pF (Note 3) 35 ns
tenL output propagation time (CS2 — Y) 25
teLn Low-level to high-level and high-leve! to low-level 35
tenL output propagation time (CS1 — Y) 27 ns
teLn Low-level to high-level and high-level to low-level 44
tenL output propagation time (LE — Y) 33 ns
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MITSUBISHI HIGH SPEED CMOS

M74HC237P

1-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

SWITCHING CHARACTERISTICS (vcc = 2~6V, Ta = —40~-+85C)

Limits
Symbol - Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 75 95
trim Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95 '
trae output transition time 4.5 15 19
6.0 13 16
2.0 235 296
teLn Low-level to high-level and 4.5 47 59
high-level to low-level 6.0 40 50 ns
output propagation time 2.0 185 233
teHL (A—Y) 4.5 37 47
6.0 31 40
2.0 200 252
toLn Low-level to high-level and 4.5 40 50
high-level to low-level 6.0 34 43
output propagation time Cu= 50pF (Note 3) 2.0 145 183 ns
terL (Cs2—vY) 4.5 29 37
6.0 25 31
2.0 200 252
toLn Low-level to high-level and 4.5 40 50
high-level to low-level 6.0 34 43 ns
output propagation time 2.0 160 202
teHL (cs1—v) 4.5 32 40
6.0 27 34
2.0 250 315
toLn Low-level to high-level and 4.5 50 63
high-level to low-level 6.0 43 54 ns
output propagation time 2.0 190 239
tenL (LE—-Y) 4.5 38 48
6.0 32 l
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 2) 105 pF
Note 2 : Cgp is the internal capacitance of the IC calculated from operation supply current under no-load conditions
The power dissipated during operation under no-load conditions is calculated using the following formula.
Po = Cpp * Voo® * fitlec * Voo
TIMING REQUIREMENTS (Vco =2~6V, Ta= —40~+85C)
Limits
Symbol Parameter - Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 101
tw LE pulse width 4.5 16 20 ns
6.0 14 17
A setup time with 2.0 100 126
tsu 4.5 20 25 ns
respect to LE
6.0 17 21
A hold time with 2.0 50 63
th 4.5 10 13 ns
respect to LE
6.0 9 11
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MITSUBISHI HIGH SPEED CMOS

M74HC237P

1-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH

Note 3 ! Test Circuit

OUTPUT

INPUT Vee
PG DUT
500

(1)The pulse generator (PG) has the following
characteristics (10%~90%) t; = 6ns, t; = 6ns

(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance

TIMING DIAGRAM

LE 5

50%

50%

50%

tene

50%

50%

__\ [— Vee
A KSO% 7 50%
GND

50% 50%

A
—__/ \———— GND
tsu | _th
Vee
LE 50%
GND
Vee
Csi
GND
Vou
Y 50% 50%
Voo
cs2
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MITSUBISHI HIGH SPEED CMOS

M74HC240P
M74HC240DWP

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER

DESCRIPTION

The M74HC240 is a semiconductor integrated circuit con-
sisting of two blocks of 3-state inverting buffers each with
four independent circuits that share a common enable
input.

FEATURES

® High-fanout 3-state output: (lo,=6mA, loy=—6mA)
® High-speed: 10ns typ. (C_=50pF, Voc=5V)

® |ow power dissipation: 20«W/package (max)
(Veec=5V, Ta=25T, quiescent state)

High noise margin: 30% of Ve, min (Voc=4.5V, 6V)
Capable of driving 15 LSTTL loads

Wide operating voltage range: Voc=2~6V

Wide operating temperature range: Ta=—40~+485C

APPLICATION
General purpose, for use in inqustrial and consumer digital
equipment.

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC240 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
741.S240.

The M74HC240 consists of two independent blocks with
each block containing four buffers.

When enable input E is low and input A (or B) is low then
output Y will become high. However, if A (or B) is high then
Y will become low.

When E is high then all outputs within the block will be-
come high-impedance state, irrespective of A (or B).

All eight buffer circuits can be controlled simultaneously by
connecting EA and EB of the two blocks.

FUNCTION TABLE (Note 1)

Inputs Outputs
A, B EA, EB YA, YB
L L H
H L L
X H z
Note 1 : Z : High impedance

X *lrrelevant

PIN CONFIGURATION (TOP VIEW)

|

enngLENPUT  EA— [T
NeUT A1 —[2]
OUTPUT VB4 + E
weur A2 —[4]
outpur Y83 «[5]
weur A3—[6 ]
output YB2+[7]

INPUT A4 — E

ouTPUT YB1 <« |9

anp  [io]

E Vee
)-8
E — YA1 ouTPuT
Q-E —B4 INPUT

[16]— YA2 outpur

Q—E <~ B3 INPUT
[12] — YA3 ouTPUT

Q—E« B2 INPUT
- T_Zl»ﬁ4 ouTPUT
A

ENABLE INPUT

vyl vy

: 20P4
OQutline 20p2V

LOGIC DIAGRAM (EACH BUFFER)

TO OTHER THREE CIRCUITS
Vee

INPUT
AORBO—+

OUTPUT
3—0 YA OR VB

ENABLE
INPUT
EAOREB

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~++7.0 Y
V, Input voltage —0.5~Vgc+0.5 Vv
Vo Output voltage —0.5~Vge+0.5 \%

vV, <0V —20
Ik Input protection diode current V> Voo 20 mA
Vo < 0V —20

lok Output parasitic diode current Vo> Voo 20 mA
lo Output current, per output pin +35 mA
lce Supply/GND current Vee, GND +75 mA
Pd Power dissipation (Note 2) 500 mw
Tstg Storage temperature range —65~-+150 ‘C

Note 2 : M74HC240DWP, T4 = —40~+80C and Ty = 80~85T are derated at —7mW/C

2—156
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MITSUBISHI HIGH SPEED CMOS

M74HC240P

M74HC240DWP

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER

RECOMMENDED OPERATING CONDITIONS (Ta=—d0~+85C)

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \
vV, Input voltage 0 Vee \
Vo Output voltage 0 Vece \
Topr Operating temperature range —40 —+85 c
Vee = 2.0V 0 1000
tr, tf Input nsetime, falltime Vee = 4.5V 500 ns
Vec = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeolV) Min Typ Max Min Max
2.0 1.5 ' 1.5
Vin High-level input voltage Vo=0.1v 4.5 3.15 3.15 v
lol = 20xA
6.0 4.2 4.2
Vo=0.1V, Vge—0.1v 2.0 0-5 0-5
ViL Low-level input voltage 4.5 1.35 1.35 \%
ol = 20uA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage V=V lon = —20uA 6.0 5.9 5.9 \Y
lon = —6.0mA 4.5 4.18 4.13
low = —7.8mA 6.0 5. 68 5.63
loL = 20uA 2.0 0.1 0.1
low = 20uA 4.5 0.1 0.1
Voo Low-level output voltage Vi =V, ViL loL = 20uA 6.0 0.1 0.1 \"
lo. = 6.0mA 4.5 0.26 0.33
loL =7.8mA 6.0 0.26 0.33
hn High-level input current V=6V 6.0 0.1 1.0
L Low-level input current V=0V 6.0 —0.1 —1.0 A
lozu Off-state high-level output current | Vi = Vi, Vi, Vo = Vcc 6.0 0.5 5.0
lozL Off-state low-level output current | V,= Vi, Vi, Vo= GND 6.0 —0.5 —5.0 A
lcc Quiescent supply current V| = V¢e, GND, lo=0uA 6.0 4.0 40.0 “A
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MITSUBISHI HIGH SPEED CMOS

M74HC240P
M74HC240DWP

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER

SWITCHING CHARACTERISTICS (Ve =5V, Ta=25C)

Limits
Symbol Parameter . Test conditions Unit
Min Typ Max
trim Low-level to high-level and high-level to low-level 10 ns
t
tril output transition time G0 = 50pF (Note 4) 10
teLn Low-level to high-level and high-level to low-level 18 ns
tenL output propagation time (A — YA, B — YB) 18
teLz Oﬂputd_watﬂ_e llme_from low-level and high-level L= 5pF (Noted) 25 ns
tenz (EA—YA, EB—YB) 25
t t t low-1 | -|
PZL inutﬂabl‘e~ rmﬂo ow-level and high-level CL= 50pF (Note 4) 28 ns
tpzn (EA— YA, EB—YB) 28
SWITCHING CHARACTERISTICS (Vcc =2~6V, Ta = —40~+85T)
| Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) Min Typ Max Min Max
2.0 60 75
trin Low-level to high-level and 4.5 12 15
high-level to low-level Cu = 50pF (Note 4) 8.0 10 13 ns
gn-level fo lowleve L= bR ANole 2.0 60 75
traL output transition time 4.5 12 15
6.0 10 13
2.0 100 126
teLn 4.5 20 25
6.0 17 21
C_ = 50pF (Note 4
= 50pF (Noto 4} 2.0 100 126
teHL Low-level to high-level and 4.5 20 25
high-level to low-level 6.0 17 21 ns
output propagation time 2.0 150 189
teLn (A—YA, B—YB) 4.5 30 38
X 6.0 26 32
C. = 150pF (Note 4
= 150pF (Note ) 2.0 150 189
tonL : 4.5 1 30 38
6.0 26 32
2.0 150 189
trrz Output disable time from 4.5 30 38
low-level and high-level CL = 50pF (Note 4) 6.0 : 2 32 ns
ow-ievel and igh-le LT 2.0 150 189
tonz (EA— YA, EB—YB) 4.5 30 38
6.0 26 32
2.0 150 189
tezL 4.5 30 38
6.0 26 32
= 50pF (Note 4
CL = S0pF (Note ) 2.0 150 189
tezn QOutput enable time to low-level 4.5 30 38
and high-level 6.0 26 32 ns
na man-level - 2.0 200 252
tezL (EA—YA, EB—YB) 4.5 ) 50
6.0 34 43
CL = 150pF (Note 4
L= 150pF (Note 4) 2.0 200 252
tezn 4.5 40 . 50
6.0 34 43
C, Input capacitance 10 10
Co Off-state output capacitance EA = Vee, EB =V 15 15 pF
Cpp Power dissipation capacitance (Note 3) 57

Note 3 : Cgp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per buffer)
The power dissipated during operation under no-load conditions is calculated using the following formula
Po = Cep * Voc® * fitcc * Ve
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MITSUBISHI HIGH SPEED CMOS

M74HC240P
k M74HC240DWP

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER

Note 4 : Test Circuit

Parameter|{ SW 1 SwW 2
tTLHvt'l'HL

INPUT Voo OUTPUT Voo toL, toraL Open Open

T tpLz Closed Open

Ru=1kQ tonz Open Closed

{ SW1 tezL Closed Open

PG DUT § tozu Open Closed

SwW2

(1) The pulse generator (PG) has the following
500 GND C R =1k charactenistics (10%~90%) t, = 6ns, t; = 6ns
L (2) The capacitance Cg includes stray wiring

capacitance and the probe input capacitance

GND

EEEE—— 90%

YA, YB 50% 50%
0% 10%

truc trin

[__ Vee
50%

‘50% 7
GND
ez tez
YA, YB 50%
-10% Voo
[ tenz
- 90% Vo
YA, YB 50%
MITSUBISHI
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OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

MITSUBISHI HIGH SPEED CMOS

M74HC241P
M74HC241DWP

DESCRIPTION

The M74HC241 is a semiconductor integrated circuit con-
sisting of two blocks of 3-state non-inverting buffers each
with four independent circuits that share a common enable
input.

FEATURES

® High-fanout 3-state output: (Io,=6mA, loy=—6mA)

® High-speed: 10ns typ. (C_=50pF, Vcc=5V)

® Low power dissipation: 201 W/package (max)
(Vec=5V, Ta=257C, quiescent state)

High noise margin: 30% of V¢, min (Vgc=4.5V, 6V)
Capable of driving 15 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~-+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC241 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.S241.

The M74HC241 consists of two independent blocks with
each block containing four buffers.

When enable input EA is low and input A is low then output
YA will become low. However, if A is high then YA will be-
come high. Inverted in the other block, a high enable input

PIN CONFIGURATION (TOP VIEW)

E Vee

E <+« EB  ENABLE INPUT
18]~ YA1 outeut

E <B4 INPUT

[16] -+ vA2 outeut

[15] — B3 wpuT

14} — YA3 OUTPUT
(3] — 82 meut

[12] — YA4 outpuT

E —B1  INPUT

ENABLE INPUT  EA — E:‘
INPUT A1 — E
ouTPUT VB4« [3]
weur A2 —[4]
outeur YB3+ [5 |
Ut A3—[6]
outpur Y82« [7]
weut  A4—[8]
outeut YB1 +[39]

ano  [i0]

Yiv

MPURAP

Sk

g

: 20P4
Qutline 20P2V

EB signal causes operation the same as that just described
with input B signal output at YB.

When EA is high or EB is low then all Y within the block will
become high-impedance state, irrespective of A or B.

LOGIC DIAGRAM (EACH BUFFER)
TO OTHER THREE CIRCUITS TO OTHER THREE CIRCUITS
A A
: Vee ' Vee
: tj :
INPUT - 1
A j: E INPUT B o—-Do—'——D__DO_‘
OUTPUT
:3——0 OUTPUT YA D—«DYB
ENABLE
INPUT ENABLE
EA O— INPUT  EB
2160 : MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC241P
M74HC241DWP

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

FUNCTION TABLE (Note 1)

Inputs Output Inputs Output
A EA YA B EB YB
L L L L H L
H L H H H H
X H Z X L z
Note 1 ! Z : High impedance

X *lrrelevant

ABSOLUTE MAXIMUM RATINGS (Ta=—40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~47.0 Y]
\A Input voltage —0.5~Vcc+0.5 \Y
Vo Output voltage —0.5~Vcc+0.5 \%
lic Input protection diode current i<ty —20 mA

Vi > Vee 20
Vo <0V —20
lok Output parasitic diode current mA
Vo > Vee 20
lo Output current, per output pin +35 mA
lee Supply/GND current Vee, GND +75 mA
Pd Power disstpation (Note 2) 500 mwW
Tstg Storage temperature range —65~-+150 ‘C

Note 2 : M74HC241DWP, T3 = —40~+80C and Ty = 80~85C are derated at —=7mW/C

MITSUBISHI 2161
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MITSUBISHI HIGH SPEED CMOS

M74HC241P

M74HC241DWP

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

RECOMMENDED OPERATING CONDITIONS (o= —40~+85C)

Symbol Parameter Lumits Unit
Min Typ Max
Vee Supply voltage 2 6 \"
V, Input voltage 0 Vece \%
Vo Output voltage 0 Vce \
Topr Operating temperature range —40 +85 ‘T
Vee = 2.0V 0 1000 .
tr, tf Input rnisetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 1.5 1.5
Vin High-level input voltage Vo =01V, Veo=0.1v 4.5 3.15 3.15 v
llg] = 20uA
6.0 4.2 4.2
2.0 0.5 0.5
Vi Low-level input voltage '\(/:(_:Oé;:‘/;‘ Vee—0.1v 4.5 1.35 1.35 Vv
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vi, ViL lon = —20uA 6.0 5.9 5.9 \
lon = —6.0mA 4.5 4.18 4.13
lon = —7.8mA 6.0 5.68 5.63
loL = 20pA 2.0 0.1 0.1
loL = 20¢A 4.5 0.1 0.1
VoL Low-level output voltage Vi=Vu, Vi loL = 20uA 6.0 0.1 0.1 \"
loL = 6.0mA 4.5 0.26 0.33
N loL = 7.8mA 6.0 0.26 0.33
Ly High-level input current Vi =6V 6.0 0.1 1.0
lie Low-level input current V=0V 6.0 —0.1 —1.0 uh
lozu Off-state high-level output current | V,= Vi, Vi, Vo= V¢c 6.0 0.5 5.0
lozL Off-state low-level output current | V=V, V), Vo= GND 6.0 —0.5 —5.0 #A
lcc Quiescent supply current V)= Vg, GND, lo=0uA 6.0 4.0 40.0 #A
2—162 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC241P

M74HC241DWP

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

SWITCHING CHARACTERISTICS (vco =5V, Ta=25¢C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trim Low-level to high-level and high-level to low-level 10 ns
trhL output transition time G = 50pF (Note 4) 10
teLn Low-level to high-level and high-level to low-level 20 ns
teHL output propagation time (A — YA, B — YB) 20
tpLz Oﬂput disable time from low-level and high-level .= 5 pF (Note d) 25 ns
tehz (EA— YA, EB—YB) 25
tezL Oitput enable time to low-level and high-level G0 = 50pF (Note 4) 28 ns
tozn (EA— YA, EB—VYB) 28
SWITCHING CHARACTERISTICS (Voo = 2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+-85C Unit
Veel(V) Min Typ Max Min Max
2.0 60 75
trin Low-level to high-level and 4.5 12 15
high-level to low-level C, = 50pF (Note 4) 6.0 10 13 ns
¢ L= =her thete 2.0 60 75
trae output transition time 4.5 12 15
6.0 10 13
2.0 115 145
teLn 4.5 23 29
6.0 20 25
CL = 50pF (Note 4
= 50pF (Note ) 2.0 115 145
tenL Low-level to high-level and 4.5 23 29
high-level to low-level 6.0 20 25 ns
output propagation time 2.0 165 208
teLm (A—YA, B—VYB) 4.5 33 42
G = 150pF (Note 4) 6.9 % »
LT 2.0 165 208
tenL 4.5 33 42
6.0 28 35
2.0 150 189
teLz Output disable time from 4.5 30 38
low-level and high-level C = 50pF (Note 4) 6.0 2 32 ns
o 9 LT 2.0 150 189
tpnz (EA— YA, EB—YB) 4.5 30 38
6.0 26 32
2.0 150 189
tezL 4.5 30 38
6.0 26 32
= 50pF (Note 4
Cu = S0pF (Note ) 2.0 150 189
tezn Output enable time to low-level 4.5 30 38
d high-level 6.0 2 32 ns
and ugh-ieve 2.0 200 252
oz (EA— YA, EB—YB) 4.5 40 50
6.0 34 43
= 150pF (Note 4
G = 150pF (Note 4) 2.0 200 252
tezn 4.5 40 50
6.0 34 43
C, Input capacitance 10 10
Co Off-state output capacitance EA= Ve, EB=GND 15 15 pF
Cep Power dissipation capacitance (Note 3) 59
Note 3 : Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per buffer)
The power dissipated during operation under no-load conditions is calculated using the following formula
Po = Cpp * Vo * fitlec * Voo
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MITSUBISHI HIGH SPEED CMOS

M74HC241P
M74HC241DWP

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

Note 4 : Test Circuit Parameter| SW 1 SW 2
triws trie
INPUT Vee OUTPUT Vee toLn, tehr Open Open
teLz Close Open
L g R.=1kQ tonz Open Close
SW1 tezL Close Open
PG DUT | tozn Open Close
Sw2
(1) The pulse generator (PG) has the following

(2) The capacitance C,_ includes stray wiring

CL e b= -
500 iGND l R = TkQ characteristics (10%~90% )" tr = 6ns, t; = 6ns
capacitance and the probe input capacitance

TIMING DIAGRAM

Vee

GND

VOH
Vk—'———] 0% Vo

___x /—— Veo
EA 50% ¥ 50%
\._/ GND

oz teiz

YA, YB 50% , /_ ’
10%

Von

MITSUBISHI
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QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER

MITSUBISH! HIGH SPEED CMOS

M74HC242P

DESCRIPTION
The M74HC242 is a semiconductor integrated circuit con-
sisting of four transceivers with inverted outputs.

FEATURES

® High-fanout 3-state output: (Io.=6mA, loy=—6mA)
® High-speed: 10ns typ. (C_=50pF, Vcc=5V)

® Low power dissipation: 20uW/package (max)
(Vee=5V, Tag=25C, quiescent state)

High noise margin- 30% of V¢, min (Vcc=4.5V, 6V)
Capable of driving 15 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~-485C

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

FUNCTIONAL DESCRIPTION
Use of silicon gate technology allows the M74HC242 to
maintain the low power dissipation and high noise margin

PIN CONFIGURATION (TOP VIEW)

S

ENABLE INPUT m»E——A E Veo
ne [2] | a1zl —eea enssiemeur

Al .-.EL— a1l E NC

AZQE—AZ BI—'E"’B1
As—[E—x  s2}—10]+ B2
A4<..E—A4 53—3033
ano  [7] B?—E«Ba
Outline 14P4

NC : NO CONNECTION

DATA PORTS

OATA PORTS

LOGIC DIAGRAM (EACH TRANSCEIVER)

TO OTHER THREE CIRCUITS
—

characteristics of the standard CMOS logic 4000B series

while giving high-speed performance equivalent to the

7415242 DATA PORT Ao DATi
Two buffers with 3-state inverted outputs have their inputs Lg PORT
and outputs mutually connected and can be used as buffers

in both directions. EABO—

T_he_ Input/output direction is controlled by enable inputs ENABLE

EAB and EBA. INPUTS

When EAB and EBA are both low, the data ports A will be- EBAO——|

come input terminals and the data ports B will become out-

put terminals. When EAB and EBA are both high, B will be-

come input terminals and A will become output terminals. FUNCTION TABLE (Note 1)

Whichever the case, the inverted signals of the input ter-

. . . —_— Inputs Outputs
minals will appear at the output terminals. When EAB 1s A EBA A B
high and EBA is low or when EAB is low and EBA is high, A n a o} |
and B will both become a high-impedance state and they L H Z Z
will be separated. H L z z

L L ] o
Note 1 : | !Inputterminal
O : Output terminal (inverted output)
Z : High impedance
ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~-+7.0 \Y
\A Input voltage —0.5~Vcc+0.5 \%
Vo Output voltage —0.5~Vee+0.5 \%

v, <0V —20

hk Input protection diode current V> Voo 20 mA
o Vo < OV —20

lok Output parasitic diode current Vo > Voo 20 mA
lo Output current, per output pin +35 mA
lee Supply/GND current Vee, GND +75 mA
Pd Power dissipation 500 mwW
Tstg Storage temperature range —65~-150 C
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MITSUBISHI HIGH SPEED CMOS

M74HC242P

QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER

RECOMMENDED OPERATING CONDITIONS (1a= —40~+85¢)

Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 2 6 \4
V, Input voltage 0 Vce \'
Vo Output voltage 0 Vee \
Topr Operating temperature range —40 +85 ‘C
Voe = 2.0V 0 1000
tr, tf Input risetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
' . Limits
Symbol Parameter Test conditions 25C —40~+4-85C Unit
Vee(V) Min Typ Max Min Max
Vo= 0.1V, Vec—0.1V 2.0 15 1.5
Vi High-level input voltage lo!| = 204A 4.5 3.15 3.15 \"
6.0 4.2 4.2
2.0 0.5 0.5
Vo= 0.1V, Vec—0.1V
Vo Low-level input voltage 4.5 1.35 1.35 \%
lo| = 20uA
6.0 1.8 1.8
loy = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou “High-level output voltage Vi=Vuy, Vi lon = —20uA 6.0 5.9 5.9 \Y
lon = —6.0mA 4.5 4.18 4.13
lon = —7.8mA 6.0 5.68 5.63
lou = 20uA 2.0 0.1 0.1
low = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi= Vi, ViL lor = 20uA 6.0 0.1 0.1 v
loL = 6.0mA 4.5 0.26 0.33
lo = 7.8mA 6.0 0.26 0.33°
[’ High-level input current V=6V 6.0 0.1 1.0
b Low-level input current V=0V 6.0 —0.1 —1.0 #A
lozu Off-state high-level output current | V| = Vi, Vi, Vo = Vcc 6.0 0.5 5.0
lozL Off-state low-level output current | V)= Vi, Vi, Vo= GND 6.0 —0.5 —5.0 A
lcc Quiescent supply current V= Vgs, GND, lo=0rA 6.0 4.0 40.0 A
168 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC242P

QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER

SWITCHING CHARACTERISTICS (Vec =5V, Ta=25C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trim Low-level to high-level and high-level to low-level 10
ns
t tput t tion t
THL output transt |o'n ime G0 = 50pF (Note 3) 10
tpLH Low-level to high-level and high-level to low-level 18
teHL output propagation time (A — B, B — A) 18 ne
t Output disable ti f low-level and high-| ! 25
PLZ utput disable time from low-level and high-leve Cu= 5 pF (Note 3) ns
tenz (EAB— A, B, EBA—B, A) 25
tezL Output enable time to low-level and high-level 28
_ CL = 50pF (Note 3
tozn (EAB—A, B, EBA—B, A) = 50pF (Note 3) 28 ns
SWITCHING CHARACTERISTICS (Voo =2~6V, Ty = —40~+85C)
Limits
Symbol Parameter Test conditions 25°C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 60 75
trin Low-level to high-level and 4.5 12 15
6.0
high-level to low-level C, = 50pF (Note 3) 10 13 ns
2.0 60 75
trag output transition time 4.5 12 15
6.0 10 13
2.0 100 126
teLn 4.5 20 25
6.0 17 21
C. = 50pF (Note 3
= S0pF (Note 3) 2.0 100 126
teHL Low-level to high-level and 4.5 20 25
high-level to low-level 6.0 17 21
output propagation time 2.0 150 189 ns
teLn (A—B, B—A) 4.5 30 38
6.0 26 32
CL = 150pF (Note 3)
= 150pF (Note 2.0 150 189
teHL 4.5 30 38
6.0 26 32
2.0 150 189
teLz Output disable time from 4.5 30 38
low-level and high-level Cy = 50pF (Note 3) 6.0 2 32 ns
w-level igh- =
e 9 LT 2.0 150 189
tonz (EAB— A, B, EBA— B, A) 4.5 30 38
6.0 26 32
2.0 150 189
tezL 4.5 30 38
6.0 2
C, = 50pF (Note 3) 6 32
2.0 150 189
tezn Output enable time to low-level 4.5 30 38
and high-level 6.0 2 32 ns
none 2.0 200 252
tozL (EAB—A, B, EBA—B, A) 4.5 40 50
6.0 34 43
C_ = 150pF (Note 3
L 150pF (Note ) 2.0 200 252
tpzn 4.5 40 50
6.0 34 43
C, Input capacitance 10 10
Co Off-state output capacitance 15 15 pF
Cpp Power dissipation capacitance (Note 2) 58
Note 2 : Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per transceiver)
The power dissipated during operation under no-load conditions is calculated using the following formula
Po = Cep * Vec? * fitlee * Ve
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MITSUBISHI HIGH SPEED CMOS

M74HC242P

QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER

Note 3 : Test Circuit

Parameter| SW 1 SW 2
t- , t

INPUT Voo  OUTPUT  Vgo t:-t: t::.t Open | Open

T [ Closed | Open

R.=1kQ tpnz Open Closed

sSwWi1 tpzL Closed Open

PG DUT tpzh Open Closed

SW2

500 (o (1)The pulse generator (PG) has the following
GND R.= 1kQ characteristics (10%~90%) tr = 6ns, tf = 6ns
i l (2) The capacttance C, includes stray wiring

capacitance and the probe input capacitance

TIMING DIAGRAM

Vee
A, B
GND
Von
B, A
L A—Y
trn trae

Vee
EAB, EBA >é§% > 50%

GND
tezL tpz
A, B 50% /-
10% VoL
90% Von
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QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER

MITSUBISHI HIGH SPEED CMOS

M74HC243P

DESCRIPTION
The M74HC243 is a semiconductor integrated circuit con-
sisting of four bus transceivers with noninverted outputs.

\

FEATURES

@ High-fanout 3-state output: (Io, =6mA, lo=—6mA)
® High-speed: 12ns typ. (C_=50pF, Vcc=5V)

® Low power dissipation: 20uW/package (max)
(Vee=5V, Ta=257C, quiescent state)

High noise margin: 30% of V¢, min (Vgc=4.5V, 6V)
Capable of driving 15 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~-+85C

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

FUNCTIONAL DESCRIPTION
Use of silicon gate technology allows the M74HC243 to

PIN CONFIGURATION (TOP VIEW)

\J
ENABLE INPUT EAB — [I_—{]‘ E Vee
ne [2] Banl—{13] < EBA ENABLE INPUT

a3~ 12] ~C
new[a—r i1 B1
Aa...lz— A3 B2 »—E«-Bz
ra—[6}—{n es}—9]- B3
e [7] B'L——_'e__]» B4
Outline 14P4

NC : NO CONNECTION

DATA POATS

DATA PORTS

LOGIC DIAGRAM:. (EACH TRANSCEIVER)

TO OTHER THREE CIRCUITS

maintain the low power dissipation and high noise margin A
characteristics of the standard CMOS logic 4000B series 1
while giving high-speed performance equivalent to the
7418243, DATA PORT Ao© El—roomi
Two buffers with 3-state noninverted outputs have their in- ]—§< PORT
puts and outputs mutually connected and can be used as
buffers in both directions. EABO—
TE input/output direction is controlled by enable inputs ENABLE /|
EAB and EBA. INPUTS
When EAB and EBA are both low, the data ports A will be- EBAo— |
come input terminals and the data ports B will become out-
put terminals. When EAB and EBA are both high, B will be-
come input terminals and A will become output terminals. FUNCTION TABLE (Note 1)
Whichever the case, the same signals as at the inpujer- Inputs Outbuts
minals will appear at the output terminals. When EAB is EAB EBA A B
high and EBA is low or when EAB s low and EBA 1s high, A H "H o |
and B will both become a high-impedance state and they L H z z
will be separated. H L z -z

L L | (e}

Note 1 : | ! Inputterminal
O ! Output terminal
Z : High impedance

ABSOLUTE MAXIMUM RATINGS (7= —40~+85C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~47.0 \
\ Input voltage —0.5~Vcc+0.5 \
Vo Output voltage —0.5~Vcc+0.5 \
hk Input protection diode current Vi<ov —20 mA

Vi > Vee 20
lok Output parasitic diode current Vo< OV -2 mA
Vo > Vee 20

lo Output current, per output pin +35 mA
lee Supply/GND current Vee, GND +75 mA
Pd Power dissipation 500 mwW
Tstg Storage temperature range —65~-+4150 C
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MITSUBISHI HIGH SPEED CMOS

M74HC243P

QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER

RECOMMENDED OPERATING CONDITIONS (12 = —40~+85C)

Symbol Parameter Limits Umt
Min Typ Max
Vce Supply voltage 2 6 v
V, Input voltage 0 Vee \
Vo Output voltage 0 Vce \
Topr Operating temperature range —40 +85 C
Vee = 2.0V 0 1000
tr, tf Input risetime, falltime Vee = 4.5V 0 500 ns
Ve = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo =0.1V, Vge—0.1V 2.0 1-5 -5
Vin High-level input voltage lol = 20xA 4.5 3.15 3.15 \%
6.0 4.2 4.2 '
Vo=0.1V, Vec—0.1V 2.0 0.5 0-5
Vi Low-level input voltage 4.5 1.35 1.35 \
llol = 20pA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
. lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vj, Vi lon = —20uA 6.0 5.9 5.9 \%
lon = —6.0mA 4.5 4.18 4.13
lon = —7.8mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VouL Low-level output voltage V=V, ViL loL = 20uA 6.0 0.1 0.1 \
loL = 6.0mA 4.5 0.26 0.33
loL = 7.8mA 6.0 0.26 0.33
hin High-level input current V=6V 6.0 0.1 1.0
I Low-level input current V=0V 6.0 —0.1 —1.0 “A
lozn Off-state high-level output current | V; = Vi, Vi, Vo= V¢c 6.0 0.5 5.0
lozL Off-state low-level output current | Vy = Vi, Vi, Vo= GND 6.0 —0.5 —5.0 HA
lcc Quiescent supply current V)= Vge, GND, lp=0uA 6.0 4.0 40.0 uA
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MITSUBISHI HIGH SPEED CMOS

M74HC243P

QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER

SWITCHING CHARACTERISTICS (Voo =5V, Ta=25¢C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10
ns
t tput t t t 10
THL output transition time G = 50pF (Note 3)
teLh Low-level to high-level and high-level to low-level 18 ns
teHL output propagation time (A— B, B — A) 18
teLz Oﬂut disable time from low-level and high-level o= 5pF (Note3) 25 ns
tonz (EAB— A, B, EBA—B, A) 25
t Output ble ti to low-I I and high-level 28
pzL utput enable time to low-level and high-leve G0 = 50pF (Note 3) ns
tpzh (EAB— A, B, EBA— B, A) 28
SWITCHING CHARACTERISTICS (vce =2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 60 75
trim Low-level to high-level and 4.5 12 15
high-level to low-level CL = 50pF (Note 3) 6.0 10 13 ns
9 o low-leve LT 2.0 60 75
traL output transition time 4.5 12 15
6.0 10 13
2.0 100 126
teLn 4.5 20 25
6.0 17 21
CL = 50pF (Note 3
= S0pF (Note 3) 2.0 100 126
tpHL Low-level to high-level and 4.5 20 25
high-level to low-level 6.0 17 21 ns
output propagation time 2.0 150 189
teLH (A—B, B—A) 4.5 30 38
6.0 26 32
CL = 150pF (Note 3
L= 150pF (Note 3) 2.0 150 189
" teL 4.5 30 38
6.0 26 32
2.0 150 189
teLz Output disable time from 4.5 30 38
low-level and high-level Cy = 50pF (Note 3) 6.0 2 32 ns
oW 9 L 2.0 150 189
tenz (EAB— A, B, EBA—B, A) 4.5 30 38
6.0 26 32
2.0 150 189
tezL 4.5 30 38
6.0 26 32
CL = 50pF (Note 3
= 0pF (Note3) 2.0 150 189
tezn Output enable time to low-level 4.5 30 38
and high-level 6.0 2 32 ns
na 2.0 200 252
toL (EAB— A, B, EBA—B, A) 4.5 40 50
6.0 34 43
CL = 150pF (Note 3
= 150pF (Note 3} 2.0 200 252
tezn 4.5 40 50
6.0 34 43
C, Input capacitance 10 10
Co Off-state output capacitance 15 15 pF
Cep Power dissipation capacitance (Note 2) 71
Note 2 ! Cgp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per transceiver)
The power dissipated during operation under no-load conditions is calculated using the following formula
Po = Cpp * Vec? * fitloc * Voo
Hi
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MITSUBISHI HIGH SPEED CMOS

M74HC243P

QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER

Note 3 : Test Circuit

INPUT Voo

PG DUT

50
. iGND

TIMING DIAGRAM

OUTPUT

"

Vee

%RL=IKQ

swi
Sw2

R = 1kQ

trun

Parameter| SW 1 SW 2
troms trie Open Open
toLny trHL
teLz Clgsed Open
teHz Open Closed
tezL Closed Open
tpzn Open Closed

(1)The pulse generator (PG) has the following
characteristics (10%~90%) tr = 6ns, t = 6ns

(2) The capacitance C_ Includes stray wiring
capacitance and the probe input capacitance

EAB, EBA )é%

tpz

A, B l 50%

tezn

50%

V,
%0% 907% o
50% 50%
10% N0% Voo
trHL
Vee
GND
torz
{ Voo
tonz
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OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

MITSUBISHI HIGH SPEED CMOS

M74HC244P
M74HC244DWP

DESCRIPTION

The M74HC244 is a semiconductor integrated circuit con-
. sisting of two blocks of 3-state non-inverting buffers each
with four independent circuits that share a common enable
input.

FEATURES

® High-fanout 3-state output: (Io, =6mA, lopy=—6mA)

® High-speed: 10ns typ. (C_=50pF, Vcc=5V)

® | ow power dissipation: 20uW/package (max)
(Vce=5V, Ta=25T, quiescent state)

High noise margin: 30% of V¢, min (Vec=4.5V, 6V)
Capable of driving 15 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~-+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC244 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
7415244,

The M74HC244 consists of two independent blocks with
each block containing four buffers.

When enable input E is low and input A (or B) is low then
output Y will become low. However, if A (or B) is high then
Y will become high.

When E is high then all outputs within the block will be-
come high-impedance state, irrespective of A (or B).

All eight buffer circuits can be controlled simultaneously by
connecting EA and EB of the two blocks.

PIN CONFIGURATION (TOP VIEW)

ENABLE INPUT  EA— m 20] Ve

E —EB  ENABLE INPUT,
18] — YA1 OUTPUT

[17] B4 inPUT

E — YA2 OUTPUT

E — B3 INPUT

14] — YA3 outPuT

E — B2 INPUT

[12] = va4 oureur

E —B1 INPUT

INPUT A1 —| 2

OUTPUT YB4 +—| 3

weur A2 —[4 |

outpuT YB3 «[5 |

meut - A3—[6 |

ouTPuT YB2 [ 7|

INPUT A4 — E

ouTPUT YB1 [ 9]

NV T

i

; 20P4
Qutline 20P2V

LOGIC DIAGRAM (EACH BUFFER)

TO OTHER THREE CIRCUITS

INPUT

A Ve
0
AORB O-Do- ':J
1 OUTPUT
:}—o YA OR YB

ENABLE
INPUT

EA OR EB

FUNCTION TABLE (Note )

Inputs Outputs
A, B EA, EB YA, YB
L L L
H L H
X H z
Note 1 : Z : High impedance

X < lrrelevant

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 \
Vi Input voltage —0.5~Vcc+0.5 \Y
Vo Output voltage —0.5~Vgc+0.5 \

Vi <oV —20
Ik Input protection diode current V> Voo 20 mA
Vo <OV —20

lok Output parasitic diode current Vo> Veo 20 mA
lo Output current, per output pin +35 mA
lcc Supply/GND current Vee, GND +75 mA
Pd Power dissipation (Note 2) 500 mw
Tstg Storage temperature range —65~-+150 C

Note 2 : M74HC244DWP, Ty = —40~+80C and Ty = 80~85C are derated at —7mW/C

MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC244P

M74HC244DWP

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

RECOMMENDED OPERATING CONDITIONS (1= —40~+85C)

Symbol Parameter Lumits Unit
Min Typ Max
Vee Supply voltage 2 6 \
V, Input voltage 0 Vce \
Vo Output voltage 0 Vee \
Topr Operating temperature range —40 -+85 T
Vg = 2.0V 0 1000
tr, tf Input risetime, falltime Vee = 4.5V 0 500 ns
Vgc = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) Min Typ Max Min Max
Vo = Veo=0.1V 2.0 1.5 1.5
Vin High-level input voltage lo| = 20uA 4.5 3.15 3.15 2
6.0 4.2 4.2
2.0 0.5 0.5
A Low-level input voltage I\Ilzi_——-oé(]);\ll;\ Vee=0.1V 4.5 1.35 1.35 Y
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage V)= Vy, Vi loy = —20uA 6.0 5.9 5.9 \
lon = —6.0mA 4.5 4.18 4.13
loy = —7.8mA 6.0 5.68 5.63
lo = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage V=V loL = 20uA 6.0 0.1 0.1 A%
loL = 6.0mA 4.5 0.26 0.33
lo=7.8mA 6.0 0. 26 0.33
hn High-level input current V=6V 6.0 0.1 1.0
Lo Low-level input current V) =0V 6.0 —0.1 —1.0 “A
lozn Off-state high-level output current | V; = Viu, Vi, Vo = Vcc 6.0 0.5 5.0
lozL Off-state low-level output current | V; = Vi, Vi, Vo= GND 6.0 —0.5 —5.0 #A
lcc Quiescent supply current V)= V¢e, GND, lp=0uA 6.0 4.0 40.0 A
—174 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC244P

M74HC244DWP

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

SWITCHING CHARACTERISTICS (vcc =5v, Ta=25¢)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trem Low-level to high-level and high-level to low-level 10
ns
t output transition t
T 2 oon e Gy = 50pF (Note 4) 10
toLm Low-level to high-level and high-level to low-level 20
teuL output propagation time (A — YA, B — YB) 20 ns
tez Output disable time from low-level and high-level 25
— — = 5pF (Note 4
tonz (EA—YA, EB—YB) Cu= 5pF (Note d) 25 ne
tezL Output enable time to low-level and high-level 28
— — = 50pF (Note 4
tez | (EA— YA, EB—vB) G = 50pF (Note 4 8 | "™
SWITCHING CHARACTERISTICS (vco = 2~6V, Ta= —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vec(V) Min Typ Max Min Max
2.0 60 75
trin Low-level to high-level and 4.5 12 15
tugh-level to low-level C. = 50pF (Note 4) 6.0 10 13 ns
o LT 2.0 60 75
tral output transition time 4.5 12 15
6.0 10 13
2.0 115 145
teLH 4.5 23 29
6.0 20 25
CL = 50pF (Note 4
= S0pF (Note 4) 2.0 115 145
tonL Low-level to high-level and 4.5 23 29
high-level to low-level 6.0 20 25 ns
output propagation time 2.0 165 208
teLn (A—YA, B—YB) 4.5 33 42
6.0 28 35
C, = 150pF (Note 4
= 150pF (Note 4 2.0 165 208
tenL 4.5 33 42
6.0 28 35
2.0 150 189
teLz Output disable time from 4.5 30 38
low-level and high-level C, = 50pF (Note 4) 6.0 % 32 ns
w 9 g LT 2.0 150 189
tonz (EA— YA, EB—YB) 4.5 30 38
6.0 26 32
2.0 150 189
tpzL 4.5 30 38
6.0 26 32
C. = 50pF (Note 4
= S0pF (Note &) 2.0 150 189
tezn Output enable time to low-level 4.5 30 38
and high-level 6.0 2 32 ns
ne hgh-lever 2.0 200 252
toze (EA— YA, EB—YB) 4.5 40 50
6.0 34 43
C = 150pF (Note 4
= 150pF (Note 4) 2.0 200 252
tezu 4.5 40 50
6.0 34 43
Cy Input capacitance 10 10
Co Three-state output capacitance EA = Vcc, EB= Ve 15 15 pF
Cep Power dissipation capacitance (Note 3) 57
Note 3 : Cgp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions. (per buffer)
The power dissipated during operation under no-load conditions is calculated using the following formula
Pp = Cpp * Voo * fitlec * Ve
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MITSUBISHI HIGH SPEED CMOS

M74HC244P
M74HC244DWP

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

Note 4 : Test Circuit
INPUT Vee OUTPUT Vee

T % R.=1kQ

SW1
PG DUT
SW2
500

R, = 1kQ

TIMING DIAG

iGND ch

RAM

90%
YA, YB 50%
4 10%

90% Vou
50%
-10% Vou
tric

YA, YB

‘ 50% 7

tozL

/— VCC
50%

GND

50%

Vou

90% Vou

Parameter| SW 1 SW 2
trims tria Open Open
teLns tere
teLz Close Open
tenz Open Close
tezL Close Open
tezn Open Close

(1)The pulse generator (PG) has the following
charactenistics (10%~90%)- ty = 6ns, t; = 6ns

(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance
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8-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS

MITSUBISHI HIGH SPEED CMOS

M74HC251P

DESCRIPTION

The M74HC251 is a semiconductor integrated circuit con-
sisting of an 8-line to 1-line data selector/multiplexer with
3-state outputs.

FEATURES

® High-speed: 20ns typ. (C_=15pF, Vcc=5V)

® |ow power dissipation: 20uW/package (max)
(Vee=5V, Ta=257C, quiescent state)

® High noise margin: 30% of Vg, min (Vge=4.5V, 6V)
® Capable of driving 10 LSTTL loads

® Wide operating voltage range: Voc=2~6V

® Wide operating temperature range: Ta=—40~-85C
©® 3-state outputs

APPLICATION

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC251 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
741.5251.

The M74HC251 consists of data selector functions for
selecting one of eight input line signals and multiplexer
functions for converting 8-bit parallel data into serial data
using time-division.

The 8-line signal is applied to data inputs DO through D7,
and after one of the data inputs has been selected by

PIN CONFIGURATION (TOP VIEW)

Da—vrﬂ———] (6] vee
D2—oE—DZD304r—‘E"‘ D4
D1 —[3 o osp—{14] +- b5
po—[4}—po  os—{13] b6
Y — E_W v o7—{i2]+ b7
Ve[efv  nof—{i1]« a0
%%LErUT-ENABLE OE— E_c OE A1 —ﬂE “— A1

ano  [E] L—TI5]ne

Outline 16P4

DATA INPUTS

DATA INPUTS

OUTPUTS

SELECT INPUTS

select inputs A0 through A2, that input signal is output at Y
or an inverted signal is output at Y. By applying 8-bit para-
llel data to DO through D7, and connecting the output of a
synchronous octal counter to AO through A2, DO through D7
data will be output at Y synchronous with the clock pulse in
the order of DO - D7. When output-enable input OE is high,
all outputs will become a high-impedance state irrespec-
tive of other inputs.

M74HC251 has the same functions and pin connections as
the M74HC151, but the former has a 3-state output.

Vv
LOGIC DIAGRAM c
f o - - - - - - -
)
;/L 5y
DATA
INPUTS ) OUTPUTS
;Lo———«ajv
SELECT
INPUTS I
OUuTPUT-  _
ENABLE
INPUT !
GND
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MITSUBISHI HIGH SPEED CMOS

M74HC251P

8-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS

FUNCTION TABLE (Note 1)

Inputs Outputs
A2 A1l A0 OE DO D1 D2 D3 D4 D5 D6 D7 Y Y
X X X H X X X X X X X X z z
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 H 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
Z ' High impedance

ABSOLUTE MAXIMUM RATINGS (72 = —40~+85C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 Y
\A Input voltage —0.5~Vgc10.5 \
Vo Output voltage —0.5~Vcc+0.5 \
1% Input protection diode current V<oV —20 mA

V) > Vee 20
lok Output parasitic diode current Vo < OV —20 mA
Vo > Voo 20

lo Output current, per output pin +25 mA
lco Supply/GND current Vee, GND +50 mA
Pg Power dissipation 500 mwW
Tstg Storage temperature range —65~-+150 c

RECOMMENDED OPERATING CONDITIONS (1= —40~+85C)

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \4
Vv, Input voltage 0 Vee \
1 Vo Output voltage 0 Veco \%
Topr Operating temperature range —40 +-85 c
Vee = 2.0V 0 1000
tr, tf Input nsetime, fallime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC251P

8-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25°C —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo= 0.1V, Vee—0.1vV 2.0 1.5 -5
Vin High-level input voltage o] = 20un 4.5 3.15 3.15 \2
6.0 4.2 4.2
Vo=0.1V, Vec—0.1V 2.0 0-5 0.5
Ve Low-level input voltage lo!l = 20uA 4.5 1.35 1.35 \"
6.0 1.8 1.8
lon = —201A 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vu, ViL lon = —20uA 6.0 5.9 5.9 A
loy = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5.63
loL = 201A 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage VI= Vi, ViL loL = 20uA 6.0 0.1 0.1 A\
loL = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0. 26 0.33
1 High-level input current V=6V 6.0 0.1 1.0 A
he Low-level input current V=0V 6.0 —0.1 —1.0 “
lozn Off-state high-level output current | V| = Viy, Vi, Vo= V¢ 6.0 0.5 5.0 A
lozL Off-state low-level output current | V, =V}, Vi, Vo= GND 6.0 —0.5 —5.0 “
lcc Quiescent supply current Vi = Vg, GND, lo=0uA 6.0 4.0 40.0 uA
SWITCHING. CHARACTERISTICS (Vce =5V, Ta = 25C)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
trim Low-level to high-level and high-level to low-level 10
tral output transition time 10 ns
toLn Low-level to high-level and high-level to low-level 29
temL output propagation time (D — Y) 29 ns
teLn Low-level to high-level and hlg_h-level to low-leve! G0 = 15pF (Note 3) 32 ns
teHL output propagation time (D —Y) 32
teLH Low-level to high-level and high-level to low-level 35
tpHL output propagation time (A — Y) 35 ns
toLn Low-level to high-level and high-level to low-level 35
tonL output propagation time (A — Y) 35 ns
:::zz ?Oi;pit il)sable time from low-level and high-level L= 5pF (Note 3) :3; ns
::z: E)Olépu_t ;e(r)\able time to low-level and high-level G0 = 15pF (Note 3) 22 ns
:::: ?Oi;p'u—t gl)sable time from low-level and high-level / L= 5pF (Note 3) 23 ns
:Z: ?Ou—:spu_t ;n;able time to low-level and high-level Co = 15pF (Note 3) 5; ns
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MITSUBISHI HIGH SPEED CMOS

M74HC251P

8-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS

SWITCHING CHARACTERISTICS (voc =2~6V, Ta = —40~+85¢C)

Limits .

Symbol Parameter Test conditions 25C —40~+85"C © Unit

Vee(V) Min Typ Max Min Max

2.0 75 95

tren Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns

2.0 75 95

truc output transition time 4.5 15 19

6.0 13 16

2.0 195 244

teLn Low-level to high-level and 4.5 33 49
| high-level to low-level 6.0 33 3l ns

output propagation time 2.0 195 244

touL (D—Y) 4.5 39 49

6.0 33 41

2.0 185 23

teLn Low-level to high-level and 4.5 37 . 46
high-level to low-level 6.0 32 40 ns

output propagation time 2.0 185 231

touL (D-Y) - 4.5 37 46

6.0 32 40

2.0 205 256

teLn Low-level to high-level and 4.5 4 51
high-level to low-level 6.0 35 44 ns

output propagation time 2.0 205 256

terL (A—Y) 4.5 4 51

Cy = 50pF (Note 3) 2 g 232 2?,;

toLn Low-level to high-level and 4.5 al 51
high-level to low-level 6.0 35 44 ns

output propagation time 2.0 205 256

teHL (A—Y) 4.5 41 51

6.0 35 44

2.0 195 244

terz Output disable time from 4.5 39 49
low-level and high-level 6.0 33 A ns

. 2.0 195 244

tonz (CE—Y) 4.5 39 49

6.0 33 4

2.0 145 181

teze Output enable time to 4.5 29 36
low-level and high-level 6.0 % 3 ns

o 2.0 145 181

trzn (0E—V) 4.5 29 36

6.0 25 31

2.0 220 275

teLz Output disable time from 4.5 44 55
low-level and high-level 6.0 37 46 ns

o 2.0 220 275

topz (CE-Y) 4.5 44 55

6.0 37 46
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MITSUBISHI HIGH SPEED CMOS

M74HC251P

8-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS

SWITCHING CHARACTERISTICS (Vco =2~6V, Ta = —40~+85C)

Limits

Symbol Parameter Test conditions 25°C —40~+857C Unit

Veo(V) Min Typ Max Min Max

2.0 150 188

tezL Output enable time to 4.5 30 38
high-level and low-level C = 50pF (Note 3) 6.0 % 33 ns

R 2.0 150 188

toz (0E-Y) 4.5 30 38

6.0 26 33
C Input capacitance 10 10 pF
Co Off-state output capacitance OE = Vgo 15 15 pF
Cep Power dissipation capacitance (Note 2) 67 pF

Note 2 ! Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions
The power dissipated during operation under no-load conditions is calculated using the following formula
Po = Cpp * Vec? * fitloc * Vec

Note 3 : Test Circuit Parameter] SW 1 SW 2
tTLH! t'l"HL

INPUT Vee OUTPUT Vee toLr tomL Open Open

teLz Closed Open

T g R.=1kQ [ Open Closed

{ Swi tezL Closed Open

PG DUT } tezn Open Closed
1 swz (1)The pulse generator (PG) has the following
500 Co characteristics (10%~90%) tr = 6ns, tf = 6ns
iGND l RL=1kQ (2) The capacitance C_ includes stray wiring

capacitance and the probe input capacitance

Vee Vee
AO, Al, A2
GND GND
Vou Vou
Y, Y
oL VOL
tren trie
Vee —\ /__— Vee
OE kso% 7 50%
GND GND
tezL teLz
Fooss Vo _ \
Y, Y \SO%
Vou 10% VoL
triL trm tozy teuz
0% Vou
e \
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2-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS

MITSUBISHI HIGH SPEED CMOS

M74HC257P

QUADRUPLE

DESCRIPTION

The M74HC257 is a semiconductor integrated circuit con-
sisting of four 2-line to 1-line data selectors/multiplexrs with
3-state outputs.

FEATURES

® High-fanout 3-state output: (Io, =6mA, loy=—6mA)
® High-speed: 12ns typ. (C_=50pF, Vgc=5V)

® Low power dissipation: 204 W/package (max)
(Vee=5V, Ta=25C, quiescent state)

High noise margin: 30% of Vg, min (Voc=4.5V, 6V)
Capable of driving 15 LSTTL loads

Wide operating voltage range: Voc=2~6V

Wide operating temperature range: Tag=—40~+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC257 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L8257.

The M74HC257 consists of four circuits each containing
data selector functions for selecting one of two input line
signals and multiplexer functions for converting 2-bit para-
llel data into serial data using time-division.

The 2-line signals are applied to data inputs A and B, and
after one of the data inputs has been selected by select in-
put S, it is output at pin Y. By applying 2-bit parallel data to

PIN CONFIGURATION (TOP VIEW)

S
SELECTINPUT S — E_l [16]  Vec
o > odp-[El-oe "
A0—[2 a0 ~ oEp—{15]+ OE ABLE
DATA INPUTS INPUT
Bo—~[3]—B0 A3 {14+ A3
DATA INPUTS
ourrur  Yo-—[4}—vo  Baf—{13] 83
Al—[5Ha1 va—{T2]—v3  outeur
DATA INPUTS
Bl-[e}—pt Az—{ii]—a
DATA INPUTS
QuTPUT 1+}7 1 -
Vi —[T}—v , Bei0] - 2
ano  [&] L—T5]-v2 oureur
Outline 16P4

A and B, and connecting the output of a binary counter to S,
A and B data will be output at Y synchronous with the clock
pulse in the order A — B. Both S and output-enable input
OE are common to all four circuits. When OE is high, all
outputs will become a high-impedance state irrespective of
other inputs.

LOGIC DIAGRAM

A0( 2

B0O(3

A1(5

DATA INPUTS B1(6

A2(11

00
i“

?OUTPUTS

FD——0

SELECT INPUT S
QUTPUT-ENABLE

>

A3(14 D__l 1
i —(12)v3
B3(13 —D_' )

INPUT OE(15

Y/
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MITSUBISH! HIGH SPEED CMOS

M74HC257P

QUADRUPLE 2-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS

FUNCTION TABLE (Note 1)

Inputs Output
OE S A B Y
H X X X z
L L L X L
L L H X H
L H X L L
L H X H H
Note 1 : X ! lIrrelevant

Z . High impedance

ABSOLUTE MAXIMUM RATINGS (1= —d0~+85C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~-+7.0 A
vV, Input voltage —0.5~Vee+0.5 \
Vo Output voltage —0.5~Vgc+0.5 \
Vi< ov —20

hk Input protection diode current mA
Vi > Vee 20

lok Output parasitic diode current Vo< OV -2 mA
Vo > Vec 20

lo Output current, per output pin +35 mA
lee Supply/GND current Vee, GND +75 mA
Pd Power dissipation 500 mwW
Tstg Storage temperature range —65~-+150 T

RECOMMENDED OPERATING CONDITIONS (12 = —40~+85¢)

Symbol Parameter Limits Unit

Min Typ Max

Vee Supply voltage 2 6 \

V, Input voltage Vce \

Vo Output voltage 0 Vce \"

Topr Operating temperature range —40 +85 C

Vee = 2.0V 0 1000
tr, tf Input nsetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
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MITSUBISHI HIGH SPEED CMOS

M74HC257P

QUADRUPLE 2-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+85C ~ Unit
Vee(V) Min Typ Max Min Max
8 1. 1.5
Vo=0.1V, Vge—0.1V 2.0 °
Viu High-level input voltage 4.5 3.15 3.15 \%
llo| = 20uA
6.0 4.2 4.2
2.0 0.5 0.5
Vo=0.1V, Vgc—0.1V
Vio Low-level input voltage 4.5 1.35 1.35 \%
o] = 20uA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi =V, Vi lon = —20uA 6.0 5.9 5.9 \
lon = —6.0mA 4.5 4.18 4.13
lon = —7.8mA 6.0 5. 68 5. 63
lou = 20uA 2.0 0.1 0.1
lor = 20uA 4.5 0.1 0.1
Voo Low-level output voltage Vi=Vy, Vi loL = 20uA 6.0 0.1 0.1 v
loL = 6.0mA 4.5 0.26 0.33
loo = 7.8mA 6.0 0.26 0.33
hn High-level input current V) =6V 6.0 0.1 1.0 A
e Low-level input current Vv =0V 6.0 —0.1 —1.0 “
lozn Off-state high-level output current | V, = Vi, Vi, Vo = Vcc 6.0 0.5 5.0 A
lozL Off-state low-level output current | V= V4, V., Vo= GND 6.0 —0.5 —5.0 “
lce Quiescent supply current V)= V¢e, GND, lo=0uA 6.0 4.0 40.0 A
SWITCHING CHARACTERISTICS (Voo =5V, Ta=25C)
. Limits
Symbol Parameter Test conditions Umit
Min Typ Max
tron Low-level to high-level and high-level to low-level 10 ns
true output transition time 10
t Low-level to high-level and high-level to low-level 18
feu M 9 CL = 50pF (Note 3) ns
teuL output propagation time (A, B —Y) 18
teLn Low-level to high-level and high-level to low-level . 18 ns
| output propagation time (S —Y) 18
teLz Oitput disable time from low-level and high-level o= 5 pF (Note 3) 25 ns
tenz (OE—Y) ) 25
t tput ble t to low-level and tugh-level 28
PzL inu enable time to low-level and high-leve Cu = 50pF (Note 3) ns
tozn (OE —Y) 28
/
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MITSUBISHI HIGH SPEED CMOS

M74HC257P

QUADRUPLE 2-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS

SWITCHING CHARACTERISTICS (Voc =2~6V, Tq = —40~+85C)

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 60 75
trim Low-level to high-leve! and 4.5 12 15
high-level to low-level CL = 50pF (Note 3) 6.0 10 13 ns
2.0 60 75
traL output transition time 4.5 12 15
6.0 10 13
2.0 100 126
ten 4.5 20 25
6.0 17 21
C, = 50pF (Note 3) 5.0 100 126
tenL Low-level to high-level and 4.5 20 25
high-level to low-level 6.0 17 21
output propagation time 2.0 150 189 ns
teLn (A, B—Y) 4.5 30 38
6.0 26 32
C. = 150pF (Note 3) 2.0 150 189
tenL 4.5 30 38
6.0 26 32
2.0 100 126
teLn 4.5 20 25
C, = 50pF (Note 3) g g 1(133 é;
tonL Low-level to high-level and 4.5 20 25
high-level to low-level 6.0 17 21
output propagation time 2.0 150 189 ns
teLn (s—Y) 4.5 30 38
6.0 26 32
CL = 150pF (Note 3) 2.0 50 189
tenL 4.5 30 38
6.0 26 32
2.0 150 189
teLz Output disable time from 4.5 30 38
low-level and high-level C, = 50pF (Note 3) 6.0 2 32 ns
o 2.0 150 189
touz (OE—=Y) 4.5 30 38
6.0 26 32
2.0 150 189
tpzL 4.5 30 38
Cu = 50pF (Note 3) 8.0 26 32
2.0 150 189
tozn Output enable time to 4.5 30 38
low-level and high-level 6.0 26 32 ns
o 2.0 200 252
teze (0E—Y) 4.5 40 50
Cu = 150pF (Note 3) 6.0 34 43
2.0 200 252
tozn 4.5 40 50
6.0 34 43
C, Input capacitance 10 10
Co Ofi-state output capacitance OE = Vcc 15 15 pF
Cpo Power dissipation capacitance (Note 2)
Note 2 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions.
The power dissipated during operation under no-load conditions Is calculated using the following formula:
Po = Cpp * Voo * fitlec * Voo
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MITSUBISHI HIGH SPEED CMOS

M74HC257P

QUADRUPLE 2-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS

Note 3 : Test Circuit

INPUT Vee
PG ouT
500

OUTPUT

Vee

%RL=1KQ

= I

TIMING DIAGRAM

INPUT j

IN PHASE OUTPUT

OUT OF
PHASE OUTPUT

ZSO% &

swi
sw2

R.=1kQ

\50%

Parameter| SW 1 SW 2
trims triac Open Open
tF'Ll-h tPHL
tpLz Closed Open
teHz Open Closed
tezL Closed Open
tpzn Open Closed

(1)The pulse generator

(PG) has the following

characteristics (10%~90%). t; = 6ns, t; = 6ns
(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance

10%
toun : tenL

tere
1

50%

K

Vou

Vo
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QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE

MITSUBISHI HIGH SPEED CMOS

M74HC266P

DESCRIPTION
The M74HC266 is a semiconductor integrated circuit con- PIN CONFIGURATION (TOP VIEW)
sisting of four 2-input exclusive NOR gates.
FEATURES ~
® High-speed: 9ns typ. (C_=15pF, Vgc=5V) INPUTS =[] 14] Vee
® Low power dissipation: 52 W/package (max) B1—[2] Eo— B4
(Vee=5V, Ta=25C, quiescent state) vi—[3] @E" At INPUTS
® High noise margin: 30% of Vgg, min (Vgc=4.5V, 6V) OUTPUTS
® Capable of driving 10 LSTTL loads vz —[4] T_'-l" Y4
® \Wide operating voltage range: Voc=2~6V AZ“E% E" Y3 ouTPUTS
® \Wide operating temperature range: Tg=—40~85C INPUTS
Bz_’lz @E‘_Ba INPUTS
APPLICATION ano 7] 8]+ A3
General purpose, for use in industrial and consumer digital
equipment.
FUNCTIONAL DESCRIPTION Outline 14P4
Use of silicon gate technology allows the M74HC266 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the LOGIC DIAGRAM (EACH GATE)
741.S266.
Buffered outputs Y improve input-to-output transfer charac-
teristics and reduce to a minimum output impedance varia-
tions with respect to input voltage variations. A"“D"_E;U
When both inputs A and B are either high or low, the output
Y will become high, and when the levels of A and B are INPUT BUTPUT
opposite, the output Y will become low. E L |
Note that the output of M74HC266 and 74LS266 differ in B
that the output of the M74HC266 is not open drain.
FUNCTION TABLE
Inputs Output
A B Y
L L H
H L L
L H L
H H H
ABSOLUTE MAXIMUM RATINGS (Ta= —40~-+85C)
Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 \Y
vV, Input voltage —0.5~Vgc+0.5 \%
Vo Output voltage —0.5~Vec+0.5 \
hik Input protection diode current Vi< OV —20 mA
Vi > Vee 20
lok Output parasitic diode current Vo< OV —20 mA
Vo > Vee 20
lo Output current, per output pin +25 mA
lcc Supply/GND current Vce, GND +50 mA
Pd Power dissipation 500 mwW
Tstg Storage temperature range —65~-+150 ‘C
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MITSUBISHI HIGH SPEED CMOS

M74HC266P

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE

RECOMMENDED OPERATING CONDITIONS (72 = —40~+85C)

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \Y
V, Input voltage 0 Vce \%
Vo Output voltage 0 Vece \Y
Topr Operating temperature range —40 +85 T
Vee = 2.0V 0 1000
tr, tf Input nisetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits .
Symbol Parameter Test conditions 25C —40~+85C Unit
Vec(V) Min, | Typ Max Min Max
Vo= 0.1V, Vgc—0.1V 2.0 1-5 -5
Vin High-level input voltage o] = 20uA 4.5 3.15 3.15 \
6.0 4.2 4.2
Vo=0.1V, Vec—0.1V 2.0 0-5 0-5
Vi Low-level input voltage 4.5 1.35 1.35 \
llo] = 20uA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9 i
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vy, ViL loy = —20uA 6.0 5.9 5.9 \%
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi=Vi, ViL loL = 20uA 6.0 0.1 0.1 \"
loL = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0. 26 0.33
hiy High-level input current V=6V 6.0 0.1 1.0
e Low-level input current V=0V 6.0 —0.1 —1.0 #A
lcc Quiescent supply current V)= Ve, GND, lo=0uA 6.0 1.0 10.0 “A
!
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MITSUBISHI HIGH SPEED CMOS

M74HC266P

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE

SWITCHING CHARACTERISTICS (Vec =5V, Ta=25¢)

Symbol P; t Test dit Limits Unit
ymbol arameter est conditions Y. Tvo Vi
trim Low-level to high-level and high-level to low-level 10 ns
tral output transition time G, = 15pF (Note 2) 10
teLh Low-level to high-level and high-level to low-level 20 ns
teHL output propagation time 20
SWITCHING CHARACTERISTICS (Vec =2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 75 95
tren Low-level to high-level and 4.5 15 19
6.0 13 16
high-level to low-level ns
2.0 75 95
trae output transition time 4.5 15 19
6.0 13 16
C. = 50pF (Note 2)
LT 2.0 120 151
teLn Low-level to high-level and 4.5 24 30
high-level to low-level 6.0 2 % ns
¢ . 2.0 120 151
tomL output propagation time 4.5 24 30
6.0 20 26
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 1) 38 pF
Note 1 ! Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per gate)
The power dissipated during operation under no-load conditions is calculated using the following formula
Po = Cpp * Voc? * fitlee * Voo
Note 2 ! Test Circuit
INPUT Vee OUTPUT
PG DUT
[ (1)The pulse generator (PG) has the following
500 C. characteristics (10%~90%)" tr = 6ns, tf = 6ns
GND (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance
TIMING DIAGRAM
A 7 50% \50%
B \§ 50% 7! 50%
tren truc
v
% 90%
Y 50% 50% 50% 50%
10% \ 10%
tLn teHL teLn teHL
|
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MITSUBISHI HIGH SPEED CMO0S

M74HC273P
M74HC273DWP

OCTAL D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

DESCRIPTION

The M74HC273 is a semiconductor integrated circuit con-
sisting of eight positive-edge triggered D-type flip flops
with common clock and direct reset inputs.

PIN CONFIGURATION (TOP VIEW)

U
DIRECT _—_
RESET INPUT ~ Ro II 3 20

Vee

FEATURES i outuT @0 - [Z}—ao e a7—79]~ a7 oureur
® High- : D0 —{3 |—p0 D718+ D7
High-speed: (clock frequency) 40MHz typ. DATA INPUTS E :I OATA INPUTS
(CL=15pF, Vcc=5v) DI —.E_ D1 Deth D6
® Low power dissipation: 20« W/package (max) ai ‘"E— al QGLE" a6
(Vee=5V, Ta=25TC, quiescent state) OUTPUTS = ] . OUTPUTS
® High noise margin: 30% of Veg, min (Voe=4.5V, 6V) a2 -[6}—az as—B]~a
® Capable of driving 10 LSTTL loads p2~[7}—p2  os—14]- b5
- ] DATA INPUTS DATA INPUTS
® Wide operating voltage range: Voc=2~6V D3 »E— D3 D4—-1__3]~— D4
® Wide operating temperature range: Ta=—40~-+485C OUTPUT Q3 __E 3ok 04—21_' Q4 ouTPuT
10 -
APPLICATION avo [10]  L—Ti]- ok cockmeur

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

FUNCTIONAL DESCRIPTION
Use of silicon gate technology allows the M74HC273 to
maintain the low power dissipation and high noise margin

characteristics of the standard CMOS logic 4000B series Inputs Output
while giving high-speed performance equivalent to the Ro CK D Q
741.8273. L X X L
The M74HC273 contains eight edge-triggered D-type flip H 1 H H
flops, sharing common clock input CK and direct reset in- H t L L
B H L X Q°
put Rp. 5
When CK changes from low-level to high-level, the signals H ! X Q
1

; 20P4
Outline 20P2V

FUNCTION TABLE (Notel)

i i i i _ Note t ! Change from low to high level
just prt?wously mpl.Jt at D appears at output Q in accord | : Change from high to low level
ance Wih the function table given. Q° : Output state Q before clock input
When Rp is low, all outputs Q will become low, irrespective changed
of the state of other inputs. When used as a D-type flip flop, X :lrrelevant
Rp should be maintained at high.
LOGIC DIAGRAM
OUTPUTS
A
Qo Ql Q2 Q3 Q4 Q5
- - 2 - - 6 - 9 - —12—- 15— —
D1 D 1 D 1 D 1 D 1 D 1~ —D 1

CLOCK CK cK cK CK CK CK CK

INPUT Rp 0 Ro O Ro 0| Ro O Rp 0 Ro 0 Rp 0

DIRECT

RESET Ry

eor S O S S S S S S S0

DO D1 D2 D3 D4 D5 D6 D7 GND
~ "
DATA INPUTS
ISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC273P

M74HC273DWP

OCTAL D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 \
V, Input voltage —0.5~Vge+0.5 \Y
Vo Output voltage —0.5~Vge+0.5 v
lik Input protection diode current V<oy —20 mA

Vi > Vee 20
lok Output parasitic diode current Vo <OV =20 mA
Vo > Vee 20
lo Output current, per output pin +25 mA
lec Supply/GND current Ve, GND +50 mA
P4 Power dissipation (Note 2) 500 mwW
Tstg Storage temperature range —65~-150 ‘C
Note 2 ! M74HC273DWP, T = —40~+80C and Ty = 80~85C are derated at ~7mW/C
RECOMMENDED OPERATING CONDITIONS (1a= —40~+85¢C)
Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 2 6 \%
vV, Input voltage 0 Vee \%
Vo Output voltage 0 Vece \Y
Topr Operating temperature range —40 +85 ‘C
Vee = 2.0V 0 1000
tr, tf Input risetime, falitime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+4-85C Unit
Vee(V) Min Typ Max Min Max
Vo =0.1V, Vee—0.1v 2.0 15 -5
Vin High-level input voltage 4.5 3.15 3.15 \
ol = 20uA
6.0 4.2 4.2
2.0 0.5 0.5
Vo=0.1V, Vgc—0.1V
Vi Low-level input voltage o] = 20uA 4.5 1.35 1.35 \
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi= Vi, ViL lon = —20uA 6.0 5.9 5.9 v
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage V=V, Vi lo, = 20uA 6.0 0.1 0.1 v
low = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0.26 0.33
I High-level input current V=6V 6.0 0.1 1.0
1 Low-level input current V=0V 6.0 —0.1 —1.0 #A
lce Quiescent supply current Vi =Vcc, GND, Ip=0uA 6.0 4.0 40.0 HA
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MITSUBISHI HIGH SPEED CMOS

M74HC273P
M74HC273DWP

OCTAL D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

SWITCHING CHARACTERISTICS (Vco =5V, Ta=25¢)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock frequency 30 MHz
tron Low-level to high-level and high-level to low-level 10 ns
tri output transition time 10
teLn Low-level to high-level and high-level to low-level CL = 15pF (Note 4) 27 ns
tenL output propagation time (CK — Q) 27
High-level to low-level output propagation time i
tenr — 27 ns
(Rp— Q)
SWITCHING CHARACTERISTICS (Voo =2~6V, Ty = —40~+85C)
. Limits
Symbol Parameter Test conditions 25C —40~+-85"C Unmit
Vee(V) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 32 25
2.0 75 95
trin Low-level to high-level and ' 4.5 15 18
high-level to low-level 6.0 13 16 ns
9 2.0 75 95
e output transition time 4.5 BT 19
6.0 ' 13 16
C_ = 50pF (Note 4
= S0pF (Note ) 2.0 160 202
teLn Low-level to huigh-level and 4.5 32 40
high-level to low-level 6.0 27 34 ns
output propagation time 2.0 160 202
teHL (CK—Q) 4.5 32 40
6.0 27 34
High-level to low-level 2.0 160 202
teuL output propagation time 4.5 32 40 ns
(Ro— Q) 6.0 27 34
C, Input capacitance 10 10 pF
Cprp Power dissipation capacitance (Note 3) 65 pF
Note 3 ! Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per flip frop)
The power dissipated during operation under no-load conditions i1s calculated using the following formula:
Pb = Cep * Voc? * fitlec * Vee
TIMING REQUIREMENTS (Voo =2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25°C —40~+85C Unit
' | Veelv) Min Typ Max Min Max
2.0 80 101
tw CK, Rp pulse width 4.5 16 20 ns
6.0 14 17
2.0 100 126
D setup time with .
tsu 4.5 20 25 ns
respect to CK
6.0 17 21
2.0 0 0
D hold time with
th 4.5 0 0 ns
respect to CK
6.0 0 0
— 2.0 100 126
Rp recovery time with
trec respect to CK 4.5 20 25 ns
P 6.0 17 21
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MITSUBISHI HIGH SPEED CMOS

M74HC273P
M74HC273DWP

OCTAL D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

Note 4 : Test Circuit

INPUT Vee OUTPUT
PG DUT
J (1)The pulse generator (PG) has the following

(2) The capacitance C_ includes stray wiring

50Q (o charactenistics (10%~90%): t = 6ns, ti = 6ns
GND
capacitance and the probe input capacitance

TIMING DIAGRAM

VCC
D 9,
50% 50%
tsu
CK j
90% Vv
a 0% ’ on
50% 50%
O/
10% L_]OA’ ——ee VoL
trin tr
tw
Vee
Ro # 50% /50%
\___/ GND
trec
Vee
CK 50%
GND
tone
Von
Q 50%
Voo
MITSUBISHI
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9-BIT ODD/EVEN PARITY GENERATOR/CHECKER

MITSUBISHI HIGH SPEED CMOS

M74HC280P

DESCRIPTION .
The M74HC280 is a semiconductor integrated circuit con-
sisting of a 9-bit parity generator/checker.

FEATURES

® High-speed: 20ns typ. (C_=15pF, Voc=5V)

® Low power dissipation: 20uzW/package (max)
(Vee=5V, Ta=25C, quiescent state)

High noise margin: 30% of Vg¢, min (Vgc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Voc=2~6V

Wide operating temperature range: Ta=—40~-+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC280 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
741.5280.

The M74HC280 combines the functions of a 9-bit parity

PIN CONFIGURATION (TOP VIEW)

e-[—y [14] Ve
H—[2]—» ¢ rm]-F
N [3] Ef12] ¢
DATA INPUT l—»E— —11]—D

EVEN PARITY OUTPUT +— E— S © —E ~cC

DATA INPUTS

o

DATA INPUTS

DD PARITY OUTPUT «[6 s, e|—{9]«B
ano [7] t=— I5]-a

Outline 14P4
NC : NO CONNECTION

high values in the data input. See the Function Table for
details. When used as a parity checker, one bit from among
the 9 bits of data input is used as an odd or even parity de-
signation and the remaining eight bits are used as data.

FUNCTION TABLE

generator and a parity checker. When used as a parity Number of data input
generator, applying 9-bit data to data inputs A through | will high values EVEN PARITY | ODD PARITY
result in a generation of parity output to the even parity out- Even H L
put or the odd parity output depending upon the number of Odd L H
LOGIC DIAGRAM Voo
_ - - - @ - - -
[___
1 I
e
G(Q(1
N |
I
H {2 r a |
| i
EVEN PARITY
G i 5) OUTPUT
' !
NC A |
| ]
DATA < e ]
INPUTS o
c (10 — 6) ODD PARITY
OUTPUT
1
1
r—1o4 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC280P

9-BIT ODD/EVEN PARITY GENERATOR/CHECKER

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85¢C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+47.0 v
V, Input voltage —0.5~Vcc+0.5 \
Vo Output voltage —0.5~Vec+0.5 Vv
hi Input protection diode current <oy —20 mA

Vi > Vee 20
lok Output parasitic diode current Vo< OV —20 mA
Vo > Vee 20

lo Output current, per output pin +25 mA
lee Supply/GND current Ve, GND +50 mA
Pq Power dissipation 500 mwW
Tstg Storage temperature range —65~-+150 C

RECOMMENDED OPERATING CONDITIONS (1a= —d0~+85¢C)

Symbol Parameter Lmits Unit
Min Typ Max
Vee Supply voltage 2 6 \
V, Input voltage 0 Vee \
Vo - | Output voltage 0 Vce \'
Topr Operating temperature range —40 +-85 ‘C
Vee = 2.0V 0 1000
tr, tf Input risetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 1.5 1.5
Vo =0 1V, Vge—0.1V
Vin High-level input voltage o] = 20A 4.5 3.15 3.15 v
6.0 4.2 4.2
2.0 0.5 0.5
Vo =0.1V, Vge—0.1V
Ve Low-level input voltage 4.5 1.35 1.35 \%
ol =20xA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Von High-level output voltage Vi=Vpy, Vi low = —20A 6.0 5.9 5.9 \
lon = —4.0mA 4.5 4.18 4.13
low = —5.2mA 6.0 5. 68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi =Vy, Vi loL = 20uA 6.0 0.1 0.1 \%
lo = 4.0mA 4.5 0.26 0.33
lor = 5.2mA 6.0 0. 26 0.33
1™ High-level input current vV, =6V 6.0 0.1 1.0
Lo Low-level input current Vv, =0V 6.0 —0.1 —1.0 HA
lcc Quiescent supply current V| = Vcc, GND, lo= 0rA 6.0 4.0 40.0 nA
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

- M74HC280P

9-BIT ODD/EVEN PARITY GENERATOR/CHECKER

SWITCHING CHARACTERISTICS (Voo =5V, Ta = 25%¢)

Symbol Parameter Test conditions Limits Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10
tral output transition time 10 ns
CL = 15pF (Note 2)
teLn Low-level to high-level and high-level to low-level 35 .
tenL output propagation time 35 ns
SWITCHING CHARACTERISTICS (Voo = 2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Veo(V) Min Typ Max Min Max
2.0 . 75 95
trin Low-level to high-level and 4.5 15 9
high-level to low-le\./el 6.0 13 16 ns
2.0 75 95
trag output transition time 4.5 15 19
6.0 - 13 16
CL = 50pF (Note 2)
Low-level to high-level and ' ’ 2.0 205 28
teun high-level to low-level 4.5 ' A 52
output propagation time 6.0 35 44 ns
EVEN PARITY 2.0 205 28
terL A~Il— ODD PARITY 4.5 4 52
6.0 35 44
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 1) 92 pF

Note 1 @ Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions.
The power dissipated during operation under no-load conditions is calculated using the following formula:
Po = Cpp * Voc? * fitlee * Ve

Note 2 : Test Circuit

INPUT Vee OUTPUT

PG DUT

(1)The pulse generator (PG) has the following
characteristics (10%~90%). t; = 6ns, tf = 6ns
500 iGND lCL (2) The capacitance C_ includes stray wiring

capacitance and the probe input capacitance

TIMING DIAGRAM

Al AZ 50% %ﬁ 50% Vee

GND
thLn teHL
EVEN PARITY % 90% Vou
ODD PARITY 50% 50%
' 1109 [ 10% Vou
trin trie
I

EVEN PARITY
ODD PARITY

MITSUBISHI
2—1% ELECTRIC



HEX 3-STATE NONINVERTING BUFFER WITH COMMON ENABLES

MITSUBISHI HIGH SPEED CMOS

M74HC365P
M74HC365DP

DESCRIPTION

The M74HC365 is a semiconductor integrated circuit con-
sisting of six buffers with 3-state noninverted outputs and
common enable inputs.

FEATURES

® High-fanout 3-state output: (Io, =6mA, loy=—6mA)
® High-speed: 10ns typ. (C_=50pF, Vec=5V)

® Low power dissipation: 20#W/package (max)
(Vec=5V, Ta=25C, quiescent state)

High noise margin: 30% of V¢, min (Vgc=4.5V, 6V)
Capable of driving 15 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC365 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
741.8365.

The M74HC365 consists of six 3-state buffers with output-
enable inputs common to all circuits.

PIN CONFIGURATION (TOP VIEW)

—\J .
OUTPUT-ENABLE OF] —
ouTAY OEl —[1 6] Ve
OUTPUT-
AD—]2 +— OE2 ENABLE
INPUT 2] [15] - OF2 EnABLE
outruT Y0+ [3] [12] A5 mpUT
QUTPUT

ourrut Y1 +[5] [12]— A4 ipuT
weuT A2 [6] [11]~ v4
v2+—[7] [10] A3 wpuT
GND [B] (9]~ v3

QUTPUT

OUTPUT

Mg}iw
e
8
~

QuTPUT

Outline 16P4

16P2P

A version of the M74HC365 with an inverted output, the
M74HC366, is also available.

FUNCTION TABLE (Note 1)

When output-enable inputs OE1 and OE2 are both low, out- _ Inputs Output
puts Y will become enable state. If input A is high, a high- OE1 OE2 A I
level signal will be output to Y and if input A is low, a low- :: t : "
level signal will be output to Y. " X X z
When at least one of input OE1 or OE2 is high, Y will be- X pw X Z
come high-impedance state. Note 1 X : relevant
Z ' High impedance state
LOGIC DIAGRAM (EACH BUFFER)
TO OTHER FIVE CIRCUITS
—
Vee
A A
I |
| |
INPUT A O—DO“CD‘ }—so Y ouTpuT
ouTpuT-ENABLE | OF'© 9 j7
INPUTS 0E2 O——d
MITSUBISHI 2—197
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MITSUBISHI HIGH SPEED CMOS

M74HC365P
M74HC365DP

HEX 3-STATE NONINVERTING BUFFER WITH COMMON ENABLES

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 v
Vi Input voltage —0.5~Vcc+0.5 \Y
Vo Output voltage —0.5~Vgc+0.5 \Y;
hk Input protection diode current Wy —20 mA

Vi > Vee 20
N Vo <OV —20
lok Output parasitic diode current Vo> Vor 2 mA
lo Qutput current, per output pin +35 mA
lec Supply/GND current Vge, GND +75 "mA
Pd Power dissipation (Note 2) 500 mw
Tstg Storage temperature range —65~-+150 C
Note 2 . M74HC365DP, Tq = —40~+50C and T4 = 50~85C are derated at —5mW/C
RECOMMENDED OPERATING CONDITIONS (1a= —40~+85C)
Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \
Vv, Input voltage 0 Vece \'
Vo Output voltage 0 Vece \Y
Topr Operating temperature range —40 +-85 C
Vee = 2.0V 0 1000
tr, tf Input nsetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Voc(V) Min Typ Max Min Max
Vo = Veo—0. 1V 2.0 1.5 1.5
Vin High-level input voltage lio] = 20uA 4.5 3.15 3.15 v
6.0 4.2 4.2
Vo =0.1V, Vge—0.1V 2.0 0-5 0-5
ViL Low-level input voltage 4.5 1.35 1.35 \2
llol = 20uA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20A 4.5 4.4 4.4
Vou High-level output voltage Vi= Vi, ViL lon = —20uA 6.0 5.9 5.9 \Y
lon = —6.0mA 4.5 4.18 4.13
. lon = —7.8mA 6.0 5.68 5.63
low = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage Vi= Vi loL = 20uA 6.0 0.1 0.1 \%
loL = 6.0mA 4.5 0. 26 0.33
loL = 7.8mA 6.0 0. 26 0.33
hn Hightlevel input current Vi=6V 6.0 0.1 1.0
he Low-level input current V=0V 6.0 —0.1 —1.0 HA
lozn Off-state high-level output current | V;= Vi, Vi, Vo = Vgc 6.0 0.5 5.0
lozL Off-state low-level output current | V, =V, Vi, Vo= GND 6.0 —0.5 —5.0 A
lcc Quiescent supply current Vi=Vge, GND, lp=0xA 6.0 4.0 40.0 A
198 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC365P
M74HC365DP

HEX 3-STATE NONINVERTING BUFFER WITH COMMON ENABLES

SWITCHING CHARACTERISTICS (vcc =5v, Ta=25¢C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10 ns
trL output transition time CL = 50pF (Note 4) 10
teLn Low-level to high-level and high-level to low-level 22 s
tene output propagation time (A — Y) 22
tpLz O_Lipu\ disable time from low-level and high-level GL= 5 pF (Note 4) 36 ns
tpuz (OE-Y) 36
tpzL Oltput enable time to low-level and high-level CL = 50pF (Note 4) 40 ns
tpzp (OE—Y) 40
SWITCHING CHARACTERISTICS (Ve = 2~6v, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 60 75
trin Low-level to high-level and 4.5 12 15
high-level to low-level C_ = 50pF (Note 4) 6.0 10 13 ns
-lev -lev =
gh-level fofow-le LT 2.0 60 75
el output transition time 4.5 12 15
6.0 10 13
2.0 105 130
teLn 4.5 24 30
6.0 19 24
C = 50pF (Note 4
= S0pF (Note 4) 2.0 105 130
teHL Low-level to high-level and 4.5 24 30
high-level to low-level 6.0 19 24 ns
output propagation time 2.0 135 168
ten (A—Y) 4.5 29 36
6.0 24 30
C_ = 150pF (Note 4
L= 150pF {Note 4) 2.0 135 168
terL 4.5 29 36
6.0 24 30
2.0 175 218
terz Output disable ime from 4.5 44 55
low-level and high-level CL = 50pF (Note 4) 6.0 37 46 ns
" < LT 2.0 175 218
torz (CE—Y) 4.5 44 55
6.0 37 46
2.0 230 287
tezL 4.5 44 55
6.0 35 43
= 50pF te 4
Cu = S0pF (Note £) 2.0 230 287
tezn Output enable time to 4.5 44 55
low-level and high-level 6.0 3 43 ns
" ¢ 2.0 245 306
teze (OE—Y) 4.5 53 66
6.0 41 51
= 150, te 4
Gy = 150pF {Note 4) 2.0 245 306
tozm 4.5 53 66
6.0 41 51
C, Input capacitance 10 10
Co Off-state output capacitance OE = Vg¢ 15 15 pF
Cpro Power dissipation capacitance (Note 3) 49
Note 3 : Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per buffer)
The power dissipated during operation under no-load conditions Is calculated using the following formula
Po = Cpp * Voc? * fitlee * Voo
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MITSUBISHI HIGH SPEED CMOS

M74HC365P
M74HC365DP

HEX 3-STATE NONINVERTING BUFFER WITH COMMON ENABLES

15

Note 4 : Test Circuit

Parameter| SW1 SW 2
trims trie
Open o

INPUT Vee  OUTPUT  Veo tors tor | PC pen

teLz Closed Open

R.=1kQ tenz Open Closed

SW1 tozL Closed Open

PG DUT f— tpzn Open Closed
sw2 (1)The pulse generator (PG) has the following

500 L characteristics (10%~90%): ty = 6ns, t = 6ns .
GND l R.=1kQ  (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.

TIMiNG DIAGRAM

Ve

GND

Vou
0% VoL

Y 50% /-
10%

_ MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC366P

HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES

DESCRIPTION
The M74HC366 is a semiconductor integrated circuit con- PIN CONFIGURATION (TOP VlEW)

sisting of six buffers with 3-state inverted outputs and com-
mon enable inputs.

Uy
FEATURES Rl et o — [T 6] Ve
i INPUT I: [15] — G2 QUIPUT-ENABLE
® High-fanout 3-state output: (lo,=6mA, loy=—6mA) Ut A0—|2 15] += OE2 j\put
® High-speed: 10ns typ. (C_=50pF, Vcc=5V) outPut Y0+ [3] 1] — A5 iNeUT
® Low power dissipation: 20uW/package (max)

[13]—¥8  outeuT

(Vce=5V, Ta=25TC, quiescent state) INPUT Al *E@"

® High noise margin: 30% of Ve, min (Vgc=4.5V, 6V) ourput Vi 5] _ﬁ@«—m INPUT
® Capable of driving 15 LSTTL loads —
INPUT bnd 11|— Y4 OuTPUT
® \Wide operating voltage range: Vgc=2~6V 2 E :I
® \Wide operating temperature range: Ta=—40~~+85C OUTPUT Y2 ~—E _{E«m INPUT
GND |8 E»ﬁ OUTPUT
APPLICATION £l
General purpose, for use in industrial and consumer digital
equipment. .
Outline 16P4

FUNCTIONAL DESCRIPTION
Use of silicon gate technology allows the M74HC366 to A version of the M74HC366 with a noninverted output, the
maintain the low power dissipation and high noise margin M74HC365, I1s also avallable.

characteristics of the standard CMOS logic 4000B series

while giving high-speed performance equivalent to the

741.8366. FUNCTION TABLE (Note 1)
The M74HC366 consists of six 3-state buffers with output-

enable inputs common to all circuits. - Inputs Output
When output-enable inputs OE1 and OE2 are both low, out- oLEl 052 t‘ Y
puts Y will become enable siate. If input A is high, a low- L C " E
level signal will be output tol( and if input A is low, a high- H X X Z
level signal will be output to Y. X H X Z
When at least one of the OE1 or OE2 is high, ¥ will become Note 1 : X : Irrelevant

high-impedance state. Z . High impedance

LOGIC DIAGRAM (EACH BUFFER)

TO OTHER FIVE CIRCUITS

——

Vee

A A 0
] [
I |

I——1

e

_
INPUT A QO p———O Y OUTPUT

4 11T

OUTPUT-ENABLE
INPUTS

b—E] O_———C}
OE2 O——( E
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MITSUBISHI HIGH SPEED CMOS

M74HC366P

HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES

ABSOLUTE MAXIMUM RATINGS (Ta= —d0~+87¢)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 Vv
Vv, Input voltage —0.5~Vec+0.5 \%
Vo Output voltage —0.5~Vcc+0.5 \%
1% Input protection diode current Vi<V —20 mA

Vi > Veo 20
lok Output parasitic diode current Vo< OV —20 mA
Vo > Vee 20
lo Output current, per output pin +35 mA
lcc Supply/GND current Vee, GND +75 mA
Pd Power dissipation 500 mw
Tstg Storage temperature range —65~+150 c
RECOMMENDED OPERATING CONDITIONS (1= —40~+85C)
Symbol Parameter Limits : Umt
Min Typ Max
Vce Supply voltage 2 6 \%
V, Input voltage 0 Vece \%
Vo Output voltage 0 Vce \
Topr Operating temperature range —40 +85 c
Vg = 2.0V 0 1000 '
tr, tf Input risetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25T —40~+85C Unit
Vee(V) ~ Min Typ Max Min Max
Vo= 0.1V 2.0 1.5 1.5
Vin High-level input voltage 4.5 3.15 3.15 \
ol = 20uA
6.0 4.2 4.2
Vo= 0.1V, Vgc—0.1V 20 0.5 0-5
Vi Low-level input voltage 4.5 1.35 1.35 \2
| |o| = 20uA
6.0 1.8 1.8
low = —20uA 2.0 1.9 1.9
lonw = —20uA 4.5 4.4 4.4
Von High-level output voltage Vi= Vi lon = —20uA 6.0 5.9 5.9 \Y
lon = —6.0mA 4.5 4.18 4.13
low = —7.8mA 6.0 5.68 5.63
- loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Vou Low-level output voltage Vi= Vi, Vi loL = 20uA 6.0 0.1 0.1 A\
lop = 6.0mA 4.5 0.26 0.33
lor = 7.8mA 6.0 0.26 0.33
I High-level input current V=6V 6.0 0.1 1.0
e Low-level input current V=0V 6.0 —0.1 —1.0 HA
lozn Off-state high-level output current | V, = Vyy, Vi, Vo= Vce 6.0 0.5 5.0
lozL Off-state low-level output current | V= V,y, Vi, Vo = GND 6.0 —0.5 —5.0 “h
lcc Quiescent supply current Vi=Vce, GND, lo=0uA 6.0 4.0 40.0 ~A
2202 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC366P

HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES

SWITCHING CHARACTERISTICS (voc =5V, Ta=25C)

Symbol Parameter Test conditions Limits Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10 ns
trae output transition time G0 = 50pF (Note 3) 10
toLn Low-level to high-level and high-level to low-level 18
teuL output propagation time (A — Y) 18 ne
:::Zz Zjau_tépu_t %same time from low-level and high-level o= 5pF (Note 3) 22 ns
:Z: ?oi;pit ;r;able time to low-level and high-level G0 = 50pF (Note 3) ;18 ns
SWITCHING CHARACTERISTICS (voc =2~6v, Ta = —40~+85¢)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) Min Tip Max Min Max
2.0 60 75
trom Low-level to high-level and 4.5 12 15
6.0 10 13
high-level to low-level C = 50pF (Note 3) ns
2.0 60 75
traL output transition time 4.5 12 15
6.0 10 13
2.0 82 102
teLn 4.5 19 24
6.0 16 20
C = 50pF (Note 3) 50 02 102
tonL Low-level to high-level and 4.5 19 24
high-level to low-level 6.0 16 20
output propagation time 2.0 107 134 ne
teLn (A—Y) 4.5 26 32
C. = 150pF (Note 3) 6.0 22 2
2.0 107 134
teHL 4.5 26 32
6.0 22 27
2.0 175 218
teLz Output disable time from 4.5 44 55
low-level and high-level CL = 50pF (Note 3) 6.0 3 46 ns
o 2.0 175 218
tenz (CE=-Y) 4.5 44 55
6.0 37 46
2.0 230 287
tezL 4.5 44 55
6.0 35 43
C. = 50pF (Note 3) >0 230 287
tezn Output enable time to 4.5 44 55
low-level and high-level 6.0 3 43 ns
o 2.0 245 306
teze (CE—Y) 4.5 53 66
Gy = 150pF (Note 3) S:g 2:; 3(5);
trzn 4.5 53 66
6.0 14 51
C, Input capacitance 10 10
Co Output disabled capacitance OE = V¢ 15 15 pF
Cpp Power dissipation capacitance (Note 2) 46
Note 2 : Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per buffer)
The power dissipated during operation under no-load conditions s calculated using the following formula
Po = Cpp * Voc® * fitlec * Ve
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MITSUBISHI HIGH SPEED CMO0S

M74HC366P

HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES

Note 3 : Test Circuit

INPUT Voo

|

PG DUT

c
500 iGND l .

TIMING DIAGRAM

A 50%

tene

X |90%

=<

trnn

50%
10%

Parameter| SW 1 Sw 2
trims tril
OUTPUT Ve toum to, | OPEM | Open
teLz Closed Open
R.=1kQ tpnz Open Closed
SW1 tezL Closed Open
tezn Open Closed
Sw2
(1)The pulse generator (PG) has the following
characteristics (10%~90%) t, = 6ns, tf = 6ns
Ru=1kQ (2) The capacitance C_ Includes stray wiring
capacitance and the probe input capacitance
Vee
50%
GND
tPLM

90% | Von

50%
10%

tTLH

/__ Vee
50%

$ 50% 7
GND
tezL tpLz
Y 50%
-10% VoL
tozn tprz
L 90% Vo
Y 50%
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC367P
M74HC367DP

HEX 3-STATE NONINVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS

DESCRIPTION

The M74HC367 is a semiconductor Integrated circuit con-
sisting of six buffers with 3-state noninverted outputs, the 4-
bit and 2-bit sections having common enable inputs.

PIN CONFIGURATION (TOP VIEW)

\J
OUTPUT-ENABLE G — [I %] Vee

FEATURES weur A0—[2] T5] — OE2 QUIPUTENABLE
® High-fanout 3-state output: (1o, =6mA, loy=—6mA)
® High-speed: 10ns typ. (C_=50pF, Voc=5V) outeut Y0 ~[3] [14] - A5 ieuT
® | ow power dissipation. 20uW/package (max) NeuT AT = [4] E» Y§  OUTPUT

(Vec=5V, Ta=25C, quiescent state)
® High noise margin: 30% of V¢g, min (Vgc=4.5V, V) ouTRUT W1 '_E E‘_M INPUT
® Capable of driving 15 LSTTL loads INPUT A2—'E§, E—» Y4 OuTPUT
[ ] i i . =2~

Wide operat!ng voltage range: Vgc=2~6V ] OUTPUT Y2<—[7: E~A3 INPUT
® Wide operating temperature range: Ta=—40~-+85C

ano  [B] E]—» Y3 outpuT

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

outiine 13835

FUNCTIONAL DESCRIPTION
Use of silicon gate technology allows the M74HC367 to
maintain the low power dissipation and high noise margin

FUNCTION TABLE (note 1)

characteristics of the standard CMOS logic 4000B series ___ Inputs Output
while giving high-speed performance equivalent to the OE A Y
74L.S367. L L L
The M74HC367 consists of six 3-state buffers with output- :_'i : ;

enable inputs common to the 2-bit and 4-bit sections.

When output-enable input OE 1s low, outputs Y will become
enable state. If inputs A are high, a high-level signal will be
output to Y and if A are low, a low-level signal will be out-
putto Y.

When OE is high, Y will become high-impedance state

A version of the M74HC367 with an inverted output, the
M74HC368, I1s also available.

the 10 X lrrelevant
Z ' High impedance

LOGIC DIAGRAM (EACH BUFFER)

TO THE OTHER CIRCUITS
——

INPUT A O— {>o CD— :j—ov OUTPUT
OUTPUT-ENABLE
INPUT OE O———CD—<4DO—‘

A A
|
|

Y
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MITSUBISHI HIGH SPEED CMOS

M74HC367P
M74HC367DP

HEX 3-STATE NONINVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS

ABSOLUTE MAXIMUM RATINGS (T4 = —40~+485C, unless otherwise noted)

Symbol Parameter Conditions Ratings Umit
Vee Supply voltage —0.5~+7.0 \'
V, Input voltage —0.5~Vee+0.5 \%

| Vo Output voltage —0.5~Vgc+0.5 \%
hik Input protection diode current Vi< oV 20 mA
Vi > Voe 20
lok Qutput parasitic diode current Vo< OV —20 mA
Vo > Vee 20
lo Output current, per output pin +35 mA
lce Supply/GND current Vce, GND +75 mA
Pqd Power dissipation (Note 2) 500 mw
Tstg Storage temperature range —65~-+150 ‘C
Note 2 : M74HC367DP, Tq = —40~+50"C and Ta = 50~85C are derated at —5mW/C
RECOMMENDED OPERATING CONDITIONS (1a= —40~+85C)
Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \
vV, Input voltage 0 Vee \%
Vo Output voltage 0 Vece v
Topr Operating temperature range —40 +85 ‘C
Vee = 2.0V 0 1000
tr, tf Input risetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limuts
Symbol Parameter Test conditions 25C —40~+85T Unit
Vec(V) Min Typ Max Min Max
Vo = Vag—0. 1V 2.0 1.5 1.5
Vin High-level input voltage o = 204A 4.5 3.15 3.15 \%
6.0 4.2 4.2
Vo= 0.1V, Vgc—0.1V 2.0 0-5 05
ViL Low-level input voltage lol = 20uA 4.5 1.35 1.35 v
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi= Vi, Vi lon = —20uA 6.0 5.9 5.9 \%
lon = —6.0mA 4.5 4.18 4.13
low = —7.8mA 6.0 5. 68 5.63
loL = 20uA 2.0 0.1 0.1
gL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage V)=V loL = 20¢A 6.0 0.1 0.1 \2
loL = 6.0mA 4.5 0.26 0.33
lor = 7.8mA 6.0 0. 26 0.33
M High-level input current V=6V 6.0 0.1 1.0
he Low-level input current vV, =0V 6.0 —0.1 —1.0 #A
lozu Off-state high-level output current | V= Vi, Vi, Vo= Vcc 6.0 0.5 5.0
loze Ofi-state low-level output current | V, = Vi, Vi, Vo= GND 6.0 —0.5 —5.0 #A
lcc Quiescent supply current V)= V¢c, GND, 1o =0uA 6.0 4.0 40.0 “A
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MITSUBISHI HIGH SPEED CMOS

M74HC367P
M74HC367DP

HEX 3-STATE NONINVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS

SWITCHING CHARACTERISTICS (Ve =5V, Ta = 25¢C)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tren Low-level to high-level and high-level to low-level 10 ns
t tput ti t t
THL output transition time G. = 50pF (Note ) 10
teLn Low-level to high-level and high-level to low-level 22 ns
tenL output propagation time (A — Y) 22
t Output disable t fi low-level and high-level 33
PLZ Dutput disable time from low-level and high-leve CL= 5 pF (Note d) ns
tonz (OE~—Y) 33
tpzL O_Ut_put enable time to low-level and high-level Co = 50pF (Note d) 37 ns
tpzH (OE—Y) 37
SWITCHING CHARACTERISTICS (Ve = 2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25°C —40~+85C Unit
Veo(V) Min Typ Max Min Max
2.0 60 75
trin Low-level to high-level and 4.5 12 15
6.0 10 13
high-1 | to low-| | C, = 50pF (Note 4
gh-level to low-level L pF (Note 4) 2.0 &0 75 ns
trag output transition time 4.5 12 15
6.0 10 13
2.0 105 130
tpLn 4.5 24 30
6.0 19 24
CL = 50pF (Note 4
1= S0pF (Note 4) 2.0 105 130
tenL Low-level to high-level and 4.5 24 30
high-level to low-level 6.0 19 24
output propagation time 2.0 135 168 ns
teLn (A—Y) 4.5 29 36
6.0 24 30
C. = 150pF (Note 4
L= 150pF {Note 4 2.0 135 168
P 4.5 29 36
6.0 24 30
2.0 17 146
terz Output disable time from 4.5 35 44
6.0 31 39
low-level and high-level C_ = 50pF (Note 4
oieve and high-leve L pF (Note 4) 2.0 7 146 ns
torz (CE—-Y) 4.5 35 44
6.0 31 39
2.0 172 216
tpzL 4.5 38 47
6.0 35 43
C_ = 50pF (Note 4
1= S0pF (Note 4) 2.0 172 216
tezn Output enable time to 4.5 38 47
low-level and high-level 6.0 3 43 ns
w 9 2.0 187 233
tezL (CE=-Y) 4.5 46 57
6.0 42 52
C_ = 150pF (Note 4)
LT e iNle 2.0 187 233
tezn 4.5 46 57
6.0 42 52
C, Input capacitance 10 10
Co Output disabled capacitance OE = Vec 15 15 pF
Cpp Power dissipation capacitance (Note 3) 47
Note 3 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per buffer)
The power dissipated during operation under no-load conditions 1s calculated using the following formula
Pp = Cpp * Vec? * fitlee * Voo
|
MITSUBISH 2—207

ELECTRIC



MITSUBISHI HIGH SPEED CMOS

M74HC367P
M74HC367DP

HEX 3-STATE NONINVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS

Note 4 : Test Circuit

Parameter| SW 1 SW 2
trim, trie
INPUT Veo OUTPUT Vee teLns terL Open Open
toLz Closed Open
T R.=1kQ tphz Open Closed
SW1 tezL Closed Open
PG DUT trzn Open Closed
Sw2

00 Co
5 iGND l R.= 1k}

TIMING DIAGRAM

Y 50% /—
10%

(1)The pulse generator (PG) has the following
characteristics (10%~90%) t; = 6ns, t = 6ns

(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance

Vee

GND

Vou
k10% v,
e
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MITSUBISHI HIGH SPEED CMOS

M74HC368P
M74HC368DP

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS

DESCRIPTION

The M74HC368 is a semiconductor integrated circuit con-
sisting of six buffers with 3-state inverted outputs, the 4-bit
and 2-bit sections having common enable input.

FEATURES

® High-fanout 3-state output: (lo,=6mA, loy=—6mA)

® High-speed: 10ns typ. (C_=50pF, Vec=5V)

® Low power dissipation: 20 W/package (max)
(Vee=5V, Ta=25C, quiescent state)

High noise margin: 30% of Ve, min (Voe=4.5V, 6V)
Capable of driving 15 LSTTL loads

Wide operating voltage range: Voc=2~6V

Wide operating temperature range: Ta=—40~-485C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC368 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.S368

The M74HC368 consists of six 3-state buffers with output-
enable inputs common to the 2-bit and 4-bit sections.

When output-enable input OE is low, outputs Y will become
enable state. If input A is high, a low-level signal will be
output to Y and if input A is low, a high-level signal will be
output to Y.

When OE is high, Y will become high-impedance state.

A version of the M74HC368 with a noninverted output, the
M74HC367, 1s also available.

INPUT

GND

OUTPUT Y2+

PIN CONFIGURATION (TOP VIEW)

OUTPUT-ENAI
RpTE BLEOE1—>]1E %7\‘ 16]  Veo
~ ==, OUTPUT-ENABLE
A0 IZ? 15] — OE2 QT
OUTPUT 70~—|3

[14] + A5

INPUT Al —‘Ey E—» Y5
ouTPUT Y1 «E 12| — A4
INPUT A2—>E§_ 1]—v4

7 [10] — A3
8 (9] V3

Outline }g';gp

INPUT

QUTPUT

INPUT

QUTPUT

INPUT

QUTPUT

FUNCTION TABLE (Note 1)

Inputs

Output

OE

L

L

Ir|>»

H

X

NIr|I|<

Note 1 © X :lrrelevant
Z : High impedance

LOGIC DIAGRAM (EACH BUFFER)

TO THE OTHER CIRCUITS

INPUT A O— {>cr

OUTPUT-ENABLE OE
INPUT

Y

1

Y OuTPUT

Amrrsuslsm
ELECTRIC
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MITSUBISHI HIGH SPEED CMOS

M74HC368P
M74HC368DP

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~++7.0 \
\A Input voltage —0.5~Vcc+0.5 Y
Vo Output voltage —0.5~Vce+0.5 \'
1% Input protection diode current Vi< ov —20 mA

Vi > Vee 20
lok Output parasitic diode current Vo < OV —20 mA
Vo > Vee 20
lo Output current, per output pin +35 mA
lece Supply/GND current Vee, GND +75 mA
Pd Power dissipation (Note 2) 500 mW
Tstg Storage temperature range —65~+150 C
Note 2 @ M74HC368DP, T = —40~+50C and Ty = 50~85C are derated at —5mW/C
RECOMMENDED OPERATING CONDITIONS (1a= —40~+85C)
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 2 6 \"
vV, Input voltage 0 Vee \")
Vo Output voltage 0 Vce \%
Topr Operating temperature range —40 +85 C
Vee = 2.0V 0 1000
tr, tf Input nisetime, falitime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25T —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 1.5 1.5
Vo=0.1v
Vin High-level input voltage o = 20A 4.5 3.15 3.15 \%
6.0 4.2 4.2
2.0 0.5 0.5
Ve Low-level input voltage Vo=0.1V, Veo—0.1v 4.5 1.35 1.35 \%
llo! = 20A
. 6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage V=V lon = —201A 6.0 5.9 5.9 \Y%
lon = —6.0mA 4.5 4.18 4.13
low = —7.8mA 6.0 5.68 5. 63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage V=V, Vi loL = 20uA 6.0 0.1 0.1 \"
lou = 6.0mA 4.5 0. 26 0.33
loL = 7.8mA 6.0 0. 26 0.33
I High-level input current ' V=6V 6.0 0.1 1.0
e Low-level input current V=0V 6.0 —0.1 —1.0 uh
lozn Off-state high-level output current | V, = Vi, Vi, Vo = Vgc 6.0 0.5 5.0
loze Off-state low-level output current | Vi =V, Vi, Vo= GND 6.0 —0.5 —5.0 A
lcc Quiescent supply current V= V¢e, GND, lop=0u¢A 6.0 4.0 40.0 ©A
210 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC368P
M74HC368DP

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS

SWITCHING CHARACTERISTICS (Voo =5V, Ta=25¢)

Symbol Parameter Test conditions Limits Unit

Min Typ Max

trin Low-level to high-level and high-level to low-level 10
trie output transttion time 10 ns

toLn Low-level to high-level and high-level to low-level Cu = 50pF (Note 4) 18
tenL output propagation time (A —Y) 18 ns

tpLz Output disable time from low-level and high-level 33
r— (OE—V) C, = 5pF (Note 4) 33 ns

tezL Output enable time to low-level and high-level 37
P— (BE - 7) CL = 50pF (Note 4) 37 ns

SWITCHING CHARACTERISTICS (Voc =2~6V, Ty = —40~+85C)
Limits

Symbol Parameter Test conditions 25C —40~+85C Unit

Vee(V) Min Typ Max Min Max

2.0 60 75

trin Low-level to high-level and 4.5 12 15
high-level to low-level C, = 50pF (Note 4) 6.0 10 13 ns

2.0 60 75

tra output transition time 4.5 12 15

6.0 10 13

2.0 82 102

teLn 4.5 19 24

C. = 50pF (Note 4) 6.0 18 20

2.0 82 102

teHL Low-level to high-level and 4.5 19 24

high-level to low-level 6.0 16 20
output propagation time 2.0 107 134 ns

toLn (A—Y) 4,5 26 32

Cy = 150pF (Note 4) g g 155 1;7;

thhL 4.5 26 32

6.0 22 27

2.0 17 146

teLz Output disable time from 4.5 35 44
low-level and high-level C, = 50pF (Note 4) 6.0 3 39 ns

o 2.0 117 146

tonz (CE—V) 4.5 35 44

6.0 31 39

2.0 172 216

tezL 4.5 38 47

CL = 50pF (Note 4) 6.0 3 2

2.0 172 216

tezn Output enable time to 4.5 38 47
low-level and high-level 6.0 3 43 ns

o 2.0 187 233

teze (CE~Y) 4.5 46 57

CL = 150pF (Note 4) g g 1;3 225

tezn 4.5 46 57

6.0 42 52

C, Input capacitance 10 10
Co Off-state output capacitance OE = V¢¢ 15 15 pF

Cpp Power dissipaticn capacitance (Note 3) 44
Note 3 ! Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per buffer)
The power dissipated during operation under no-load conditions 1s calculated using the following formula
Pp = Cpp * Voo * fitlee * Voo
MITSUBISHI oot
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MITSUBISHI HIGH SPEED CMOS

M74HC368P
M74HC368DP

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS

Note 4 : Test Circuit

INPUT Veo

PG DUT

TIMING DIAGRAM

A 50%

tere
" - [90%

Y 50%
10%

Parameter| SW1 SW 2
trims trie
OUTPUT Vee teLn, trhL Open Open
teLz Closed Open
%RL =1kQ tonz Open | Closed
SW1 tezL Closed Open
tezn Open Closed

sSw2

(1)The pulse generator (PG) has the following
characteristics (10%~90%). t; = 6ns, tf = 6ns

500 aND G _
l Ru= 1k (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance

50%
GND
teLn
909% [ Von

50%
10%

tTHL

t'I’LH

OE X

[ Vec
k 50% 7 50%
GND
tezL teLz
¥ 1,\50%
-10% Vou
tozn tpnz
t 90% Vou
Y 50%

N
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OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH

MITSUBISH! HIGH SPEED CMOS

M74HC373P
M74HC373DWP

DESCRIPTION

The M74HC373 is a semiconductor integrated circuit con-
sisting of eight D-type latches with 3-state outputs, common
latch-enable input and output-enable nput.

FEATURES

® High-fanout 3-state output: (Io, =6maA, loy=—6mA)

® High-speed: 13ns typ. (C_=50pF, Vgc=5V)

® |ow power dissipation: 20z W/package (max)
(Voe=5V, Ta=25T, quiescent state)

® High noise margin: 30% of V¢g, min (Vgc=4.5V, 6V)

® Capable of driving 15 LSTTL loads

@ Wide operating voltage range: Voc=2~6V

@ Wide operating temperature range: Ta=—40~+85C

APPLICATION

General purpose, for use In industrial and consumer digital
equipment.

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC373 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74LS373.

The M74HC373 consists of eight D-type latches with latch-
enable input LE and output-enable input OE common to all
circuits.

When LE is high, the signals of data input D will go through
the latch and be output to Q. When the state of D changes,
the state of Q will also change. When LE changes from

PIN CONFIGURATION (TOP VIEW)
A A
TPUT- E JE
uprevesoe— [ v
output Q0 —[2 a0 ®* a7p—{19]— a7 oureur
oo—~[3}—po  or—fig] -7
DATA INPUTS DATA INPUTS
o1—[Z}o1  osf—{i7]— sl
Q1 ._E—m QG——E—.QG
OUTPUTS{ OUTPUTS
2—[6]—fez os—i5]—~as
Dg—.E——Dz Ds—E.._D5
DATA INPUTS DATA INPUTS
p3—[g|—ps  oa—{13]— D4
ourput Q3+ [0 98 (¢ 94—]{12] @4 outeur
oo [ ] iE e
utline 20P4
Outline 50psy

A version of the M74HC373 with the same pin connections
and an inverted output, the M74HC533, is also available.

FUNCTION TABLE (Note 1)

Inputs Output
OE LE D Q
L H H H
L H L L
L L X Q°
H X X Y4

high-level to low-level, the data existing immediatery prior Note 1 : Q° : Output state Q before LE changed
to the change at D will be stored in the latch. zZ IH'th 'mptedance
Even if other inputs are changed when LE is low, the con- X :lmelevan
tents stored in the latch will not be affected.
When OE s high, all outputs Q will become high-
impedance state.
LOGIC DIAGRAM
OUTPUTS
A

OUTPUT-

ENABLE
INPUT

LATCH-
ENABLE

INPUT

VT
DATA INPUTS
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MITSUBISHI HIGH SPEED CMOS

M74HC373P

M74HC373DWP

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH

ABSOLUTE MAXIMUM RATINGS (7= —40~+85C, unless otherwise noted)

Symbol Parameter Condiyions Ratings Unit
Vee Supply voltage —0.5~+7.0 Vv
V, Input voltage —0.5~Vge+0.5 v
Vo Output voltage —0.5~Vee+0.5 v
lik Input protection diode current Vi<V —20 mA

Vi > Vee 20
Vo < 0V —20

lok Output parasitic diode current Vo> Var 20 mA
lo Output current, per output pin +35 mA
lcc Supply/GND current Vee, GND +75 mA
Pd Power dissipation (Note 2) 500 mwW
Tstg Storage temperature range —65~+150 T

Note 2 ! M74HC373DWP, Ta = —40~-+80C and 80~85C are derated at —7mW/C
RECOMMENDED OPERATING CONDITIONS (Ta= —40~+85C)
Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 2 6 \%
vV, Input voltage 0 Vee \
Vo Output voltage 0 Vece \%
Topr Operating temperature range —40 -+85 ‘C
Vee = 2.0V 0 1000
tr, tf Input risetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~-+85C Unit
Veo(V) Min Typ Max Min Max
2.0 1.5 1.5
Vo=0.1V, Vgc—0.1v
Vig High-level input voitage 4.5 3.15 3.15 \
llo| = 20pA
6.0 4.2 4.2
Vo=0.1V, Vec—0.1V 2.0 0-5 0-5
ViL Low-level input voltage 4.5 1.35 1.35 v
llo| = 20pA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vy, ViL lon = —20uA 6.0 5.9 5.9 \%
lon = —6.0mA 4.5 4.18 4.13
lon = —7.8mA 6.0 5. 68 5.63
lor = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage V=V, Vi loL = 20uA 6.0 0.1 0.1 \%
loL = 6.0mA 4.5 0.26 0.33
lou = 7.8mA 6.0 0. 26 0.33
I High-level input current V, =6V 6.0 0.1 1.0
Lo Low-level input current V=0V 6.0 —0.1 —1.0 #A
lozn Off-state high-level output current | Vi = Vi, Vi, Vo=Vcc 6.0 0.5 5.0
lozL Off-state low-level output current | V, = Vi, V;, V=GND 6.0 —0.5 —5.0 uh
lec Quiescent supply current V= Vge, GND, lp=0uA 6.0 4.0 40.0 uA
r— 14 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC373P

M74HC373DWP

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH

SWITCHING CHARACTERISTICS (Vco =5V, Ta=25C)

ELECTRIC

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trim Low-level to high-level and high-level to low-level 10
ns
trHL output transition time 10
t Low-level to high-level and high-level to low-level 25
L o 9 C. = 50pF (Note 4) ns
tonL output propagation time (D — Q) 25
teLn Low-level to high-level and high-level to low-level 30
— ns
teuL output propagation time (LE — Q) 30
t Output disable time from low-level and high-level 25
PLz __._p 9 CL= 5pF(Note4) ns
[ (GE—Q) 25
t Output enable time to low-level and high-level 28
P2L u'p 9 CL = 50pF (Note 4) ns
tezu (OE—Q) 28
HI
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MITSUBISHI HIGH SPEED CMOS

M74HC373P

M74HC373DWP

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH

SWITCHING CHARACTERISTICS (Ve = 2~6V, Ta = —40~-+85¢C)

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 60 75
trom Low-level to high-level and 4.5 12 15
high-level to low-level CL = 50pF (Note 4) 6.0 10 13 ns
2.0 60 75
true output transition time 4.5 12 15
6.0 10 13
2.0 150 189
teLn 4.5 30 38
6.0 26 32
CL = 50pF (Note 4) 2.0 150 189
teHL Low-level to high-level and 4.5 30 38
high-level to low-level 6.0 26 32 ns
output propagation time 2.0 200 252
teLH (b—Q) 4.5 40 50
C. = 150pF (Note 4) 2 g 2?)3 2:;
teHL 4.5 .40 50
6.0 34 43
2.0 175 221
teLn 4.5 35 44
Cy = 50pF (Note 4) g:g ‘32 2;7
teHL Low-level to high-level and 4.5 35 44
high-level to low-level 6.0 30 37
output propagation time 2.0 225 284 ns
teLn (LE— Q) 4.5 45 57
6.0 38 48
CL = 150pF (Note 4) 50 o5 284
terL 4.5 45 57
6.0 38 48
2.0 150 189
tpLz Output disable time from 4.5 30 38
low-level and high-level C. = 50pF (Note 4) 6.0 26 32 ns
. 2.0 150 189
torz (E—Q) 4.5 30 38
6.0 26 32 ]
2.0 150 189
tezL 4.5 30 38
C, = 50pF (Note 4) 6.0 2 52
2.0 150 189
trzH Output enable time to 4.5 30 38
low-level and high-ievel 6.0 26 32 ns
_ 2.0 200 252
trz (CE—@) 4.5 40 50
6.0 34 43
CL = 150pF (Note 4) 2.0 200 752
tezn 4.5 40 50
6.0 34 43
C, Input capacitance 10 10
Co Output disabled capacitance OE = Vce 15 15 pF
Cep Power dissipation capacitance (Note 3) 57

Note 3 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per latch)
The power dissipated during operation under no-load conditions is calculated using the following formula

Po = Cpo * Voc? * fitlcce * Voo

2—216
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MITSUBISHI HIGH SPEED CMOS

M74HC373P
M74HC373DWP

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH

TIMING REQUIREMENTS (vcc = 2~6V, Ta = —40~+85¢C)

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Voo(V) | Min Typ Max Min Max
2.0 80 101
tw Latch enable pulse width 4.5 16 20 ns
6.0 14 17
D setup time with 2.0 s %
tsu — 4.5 15 18 ns
respect to LE
6.0 13 16
¢ D hold time with i g ?g ?g
h respect to LE ns
6.0 9 11

Note 4 = Test Crouit Parameter| SW 1 SW 2
trims trie Open Open
INPUT Ve OUTPUT Vee - P pen,
T teLz Closed Open
R =1k terz Open Closed
SW1 tpzL Closed Open
PG DUT tez Open Closed
SW2
(1) The pulse generator (PG) has the following

(2) The capacitance C_ Includes stray wiring

500 iGND lCL R.=1KQ charactenistics (10%~90%) t; = 6ns, t{ = 6ns
capacitance and the probe input capacitance

Vee -—_\ /— Ve
D ‘50% j 50%

GND

0% 90% Vou /——\ Veo
Q 50% 50% D R 50%
y 10% L10% VoL _/

t'I'I.N t‘I’HL
tsu | th
Vee
LE 50%
Voo GND
OE \ 50% Fso%
R——/ GND
| teze terz
aQ 50% /
10% Vo
tozn terz
90% Von
Q 50%
MITSUBISHI 17
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OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP

MITSUBISHI HIGH SPEED CMOS

M74HC374P
M74HC374DWP

DESCRIPTION

The M74HC374 is a semiconductor integrated circuit con-
sisting of eight positive-edge triggered D-type flip-flops
with 3-state outputs, common clock and output-enable
inputs.

FEATURES

® High-fanout 3-state output: (lo,=6mA, loy=—6mA)
® High-speed: 15ns typ. (C_=50pF, Vcc=5V)

® Low power dissipation: 20 W/package (max)
(Vee=5V, Ta=25C, quiescent state)

High noise margin: 30% of V¢g, min (Vgc=4.5V, 6V)
Capable of driving 15 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~-+85T

APPLICATION
General purpose, for use in industnal and consumer digital
equipment.

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC374 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.8374.

The M74HC374 contains eight edge-triggered D-type flip-
flops, sharing common clock input CK and output enable
input OE.

When CK changes from low-level to high-level, the signals
just previously input at D stores in the flip-flop.

When OE is low, the signals stored in the flip-flop will be
output to Q.

When OE is high, all
impedance state.

outputs Q will become high-

PIN CONFIGURATION (TOP VIEW)

\
OUTPUT-ENABLE &=
wpuT O~ II__}, [20] Ve
ourrut Q0+ [2|—fao OFar}ig]~ a7 outeur
po—[3}po o7fi8]~ o7
DATA INPUTS . DATA INPUTS
o1 —[a}—pr  osfi7]--De
at—[5}ar  as{—16]— a6
ouTPUTS ouTPUTS
Q2+[6}—o2 ast{15]—as
D2 —[7 |2 DerE._Ds
DATA INPUTS DATA INPUTS
p3—[8f—ps  pat{13] D4
Q3 ok Q4f— P
OouTPUT Q3+ E-—‘ K [12]—~ 4  outeur
aND  [ig] —1]«~cK cLock ineuT

20P4

Qutline 20P2V

Even if OE is changed, the contents stored in the flip-flop
will not be affected.

A version of the M74HC374 with the same pin connections
and an inverted output, the M74HC534, is also available.

LOGIC DIAGRAM

OUTPUTS

OUTPUT-

——
1
ENABLE QEF
INPUT

CLOCK INPUT CK (]!
[

L

DATA INPUTS
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MITSUBISHI HIGH SPEED CMOS

M74HC374P

M74HC374DWP

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP

FUNCTION TABLE (Note1)

Inputs Output
OE CK D Q
L t L L
L 1 H H
L L X Q°
L H X Q°
L ! X Q°
H X X V4
Note 1 : Q°: Output state Q before clock input changed

- XNQO

. High impedance

. Irrelevant

: Change from low to high level
: Change from high to low level

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 \
\2 Input voltage —0.5~Vcc+0.5 Y
Vo Output voltage —0.5~Vgc+0.5 Y
(1% Input protection diode current vicv —20 mA

Vi > Vee 20
Vo < 0V —20

lok Output parasitic diode current Vo> Veo 20 mA
lo Output current, per output pin +35 mA
lce Supply/GND current Vee, GND +75 mA
P4 Power dissipation (Note 2) 500 mw
Tstg Storage temperature range —65~+150 ‘C

Note 2 : M74HC374DWP, T = —40~+80C and T4 = 80~85C are derated at —7mW/C
RECOMMENDED OPERATING CONDITIONS (1a= —40~+85C)
Symbol Parameter Lumits Unit
Min Typ Max

Vce Supply voltage 2 6 \

vV, Input voitage 0 Vco \'4
Vo Output voltage 0 Vee \

| Topr Operating temperature range —40 +85 c
Vee = 2.0V 0 1000
tr, tf Input risetime, falltime Voo = 4.5V 0 500 ns
Vee = 6.0V 0 400
MITSUBISHI »— 210
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MITSUBISHI HIGH SPEED CMOS

M74HC374P

M74HC374DWP

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
.0 . .
Vo =0.1V, Vgc—0.1V 2 -5 1.5
Vin High-level input voltage 4.5 3.15 3.15 \
llo] = 20uA
6.0 4.2 4.2
2.0 0.5 0.5
Vo=0.1V, Vcc—0.1V
Vie Low-leve! input voltage 4.5 1.35 1.35 \
[lo| = 20uA
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9 :
low = —201A 4.5 4.4 4.4 )
Vou High-level output voltage Vi=Vy, Vi lop = —20uA 6.0 5.9 5.9 \Y
loy = —6.0mA 4.5 4.18 4.13
lon = —7.8mA 6.0 5.68 5. 63
loL = 20uA 2.0 0.1 0.1
loL = 201A 4.5 0.1 0.1
Voo Low-level output voltage V=V, ViL loo = 20uA 6.0 0.1 T0.1 \
lop = 6.0mA 4.5 0.26 0.33
loo =7.8mA 6.0 0. 26 0.33
I High-level input current V=6V 6.0 0.1 1.0 A
he Low-level input current V=0V 6.0 —0.1 —1.0 “
lozys Off-state high-level output current | Vi = Vi, Vi, Vo = V¢ 6.0 0.5 5.0 A
lozL Ofi-state low-level output current | V)= Vi, Vi, Vo= GND 6.0 —0.5 —5.0 “
fcc Quiescent supply current V= Vcg, GND, lo=0uA 6.0 4.0 40.0 A
SWITCHING CHARACTERISTICS (vcc =5V, Ta=25C)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock frequency 35 MHz
trim Low-level to high-level and high-level to low-level 10 ns
truL output transition time C_ = 50pF (Note 4) 10
teLn Low-level to high-level and high-level to low-level 32 ns
tenL output propagation time (CK — Q) 32
toLz Oit—put disable time from low-level and high-level CL= 5 pF (Note d) 25 ns
tplz (CE—Q) 25
t Output ble t to low-level and high-level 28
pzL Dutput enable time to low-level and high-level CL = 50pF (Note 4) ns
tozn (OE—Q) 28
UBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC374P

M74HC374DWP

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP

SWITCHING CHARACTERISTICS (vcc =2~6V, Ta = —40~+85C)

Limits
Symbol Parameter Test conditions 25C —40~-+85C Unit
VeelV) Min Typ Max Min | Max
2.0 6 5
fmax Maximum clock frequency C_ = 50pF (Note 4) 4.5 30 24 MHz
6.0 35 28
2.0 60 75
tron Low-level to high-level and 4.5 12 15
high-level to low-level C. = 50pF (Note 4) 6.0 10 13 ns
2.0 60 75
traL output transition time 4.5 12 15
6.0 10 13
2.0 180 227
teLH 4.5 36 45
C_ = 50pF (Note 4) 6.0 3 39
2.0 180 227
tenL Low-level to high-level and 4.5 36 45
high-level to low-level 6.0 31 39
output propagation time 2.0 230 290 ns
teLn (ck—aQ) 4.5 46 58
C_ = 150pF (Note 4) 6.0 39 49
2.0 230 290
teHL 4.5 46 58
6.0 39 49
2.0 150 189
teLz Output disable time from 4.5 30 38
low-level and high-level C_ = 50pF (Note 4) 6.0 2 32 ns
o 2.0 150 189
toriz (0E—Q) 4.5 30 38
6.0 26 32
2.0 150 189
tezL 4.5 30 38
CL = 50pF (Note 4) 8.0 2 32
2.0 150 189
tezn Output enable time to 4.5 30 38
low-level and high-level 6.0 2 32 ns
. 2.0 200 252
tpzL (OE— Q) 4.5 40 50
Gy = 150pF (Note 4) 8.0 s 13
2.0 200 252
tezn 4.5 40 50
6.0 34 43
C, Input capacitance | 10 10
Co Off-state output capacitance OE = Vec 15 15 pF
Cep Power dissipation capacitance (Note 3) 63
Note 3 : Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per flip-flop)
The power dissipated during operation under no-load conditions 1s calculated using the following formula
Po = Cpp * Voc? * fitlec * Veo
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MITSUBISHI HIGH SPEED CMOS

M74HC374P
M74HC374DWP

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP

TIMING REQUIREMENTS (Voo =2~6V, Ty = —40~+85C)
Limits
Symbol Parameter Test conditions ' 25C —40~+85C Unit
VeelV) Min Typ Max Min Max
2.0 80 101
tw Clock pulse width 4.5 16 20 ns
6.0 14 17
2.0 75 90
D setup time with
tsu 4.5 15 18 ns
respect to CK
6.0 13 16
D hold time with 2.0 50 g0
th 4.5 10 12 ns
respect to CK .
6.0 9 11
Note 4 . Test Circuit Parameter] SW 1 SW2
t t
TLH) trHL Open Open
INPUT Vee OUTPUT Vee toLm, tPHL
? toLz Close Open
R.=1kQ tenz Open Close
§ SW1 tezL Close Open
PG DUT thzn Open Close
E{ Sw2
- Lc, (1)The pulse generator (PG) has the following
00 GND R, = 1kQ characteristics (10%~90%) tr = 6ns, t; = 6ns
(2) The capacitance C_ Includes stray wiring
capacitance and the probe input capacitance
TIMING DIAGRAM
/— Vee
D 50% 7 50% 50%
GND
tsu th
l tsu th |
Vee
cK 50% 50% 50%
._____/ t GND
w
tonL teLn
90% 90% Von
Q 50% 50%
- 10% 10%
triL trin Vo

\ 50% 7
trzL tpiz
50%
tpzh tenz
50%

/—_ Vee
50%

GND

K VOH

2—222
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DUAL 4-STAGE BINARY RIPPLE COUNTER WITH -2 AND =5 SECTIONS

MITSUBISHI HIGH SPEED CMOS

M74HC390P

DESCRIPTION

The M74HC390 is a semiconductor integrated circuit con-
sisting of two asynchronous decade counters with direct re-
set input.

FEATURES .

® High-speed: (clock frequency) 60MHz typ.
(CL=15pF, Vec=5V)

Low power dissipation: 20uW/package (max)
(Voo=5V, Ta=257C, quiescent state)

High noise margin: 30% of Ve, min (Vgc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Voc=2~6V

Wide operating temperature range: Tg=—40~-+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC390 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74L.S390.

Each decade counter consists of a binary counter and a
divide-by-5 counter. When using a binary counter,by ap-
plying the count pulse to clock input CKA a frequency-
demultiplied signal will be output to QA. When using a
divide-by-5 counter, by applying the count pulse to clock
input CKB a frequency-demultiplied signal will be output to
QB through QD.

PIN CONFIGURATION (TOP VIEW)

CLOCK INPUT TKAq —[1]

E Vee

DIRECT e
RESET INPUT ~ Roa —>| 2 15|~— CKAp CLOCK INPUT
DIRECT
oUTPUT  QAq —[3] [14] ~Rob  RESetineuT
CLOCK INPUT CKBa — | 4 13| -+ Ap outPuT
b

aBa —[5]
aCa [

[12] — GKkep CLOCK INPUT
1]~ a8p
aoa ~[7] [10]— acp
GND E ag—{9]— app

Outline 16P4

OUTPUTS

QUTPUTS

When using the decade counter to output BCD code from
QA through QD, connect QA and CKB together and apply
the count pulse to CKA When outputting a signal with a
50% duty cycle from QA, connect QD and CKA together
and apply the count pulse to CKB

Counting takes place when the clock input changes from
high-level to low-level.

When direct reset input Rp is high, QA through QB will be-
come low irrespective of other inputs. Maintain the low-
level state when counting.

LOGIC DIAGRAM

KA o—>—Po————)

(EACH COUNTER) CLOCK
cKke o—P>—Po—1

Ro o——DD————

DIRECT RESET INPUT

:J CKB 0jd>—0 QB

OUTPUTS

—cpCKB 0 jcl>—0 QD

MITSUBISHI
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MITSUBISHI RIGH SPEED CMOS

M74HC390P

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH -2 AND =5 SECTIONS

FUNCTION TABLE (Note 1) Count

QA QB QC QD

Inputs Outputs' 0 L L L L

cK Ro QA QB Qc Qb ! H L L L
X H L L L L 2 L H L L

! L Count 3 H H L L
Note 1 : | :Change from high to low level 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

With QA and CKB connected and CKA used as input

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+47.0 Vv
V, Input voltage —0.5~Vcc+0.5 \
Vo Output voltage : —0.5~Vsc+0.5 \2
Ik Input protection diode current Vi<ov =20 mA

Vi > Vec 20
lok Output parasitic diode current Vo < OV —20 mA
Vo > Vee 20
lo Output current, per output pin ) +25 mA
lec Supply/GND current Vee, GND +50 mA
Pd Power dissipation 500 mw
Tstg Storage temperature range —65~-+150 C

RECOMMENDED OPERATING CONDITIONS (1, = —40~+85¢)

Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 2 6 \
\" Input voltage 0 Vee \'
Vo Output voltage Q Vee A\
Topr Operating temperature range —40 +85 C
Vee = 2.0V 0 1000
tr, tf Input nisetime, falltime Voo = 4.5V 0 500 ns
Voc = 6.0V 0 400
¢
o—ooa MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC390P

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH -2 AND -5 SECTIONS

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~-+85C Unit
Vee(V) Min Typ Max Min Max
Vo = 0.1V, Vee—0.1V 2.0 1.5 1.5
Vin High-level input voltage 4.5 3.15 3.15 \%
. [1o! = 20uA
6.0 4.2 4.2
Vo=0.1V, Vec—0.1V 2.0 0-5 0-5
Vi Low-level input voltage 4.5 1.35 1.35 v
o) = 20uA
- 6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
low = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vp, Vi lon = —20A 6.0 5.9 5.9 Vv
low = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage V=V, Vi lor = 20uA 6.0 0.1 0.1 \Y
low = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0.26 0.33
hin High-level input current Vi=6v 6.0 0.1 1.0
[ Low-level input current V=0V 6.0 —0.1 —1.0 “A
lcc Quiescent supply current Vi=Vcc, GND, lo=0uA 6.0 4.0 40.0 “A
SWITCHING CHARACTERISTICS (Vo =5V, Ta=25C)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock frequency 30 MHz
tron Low-level to high-level and high-level to low-level 10 ns
trie output transition time 10
- teLn Low-level to high-level and high-level to low-level 20 ns
tomL output propagation time (CKA — QA) 20
teLn Low-level! to high-level and high-level to low-level output 50 ns
tenL propagation time (CKA — QC, with QA and CKB connected) 50
toLn Low-level to high-level and high-level to low-level C_ = 15pF (Note 3) 2] ns
tonL output propagation time (CKB — QB) 21
teLn Low-level to high-level and high-level to low-level 32 ns
teHL output propagation tme (CKB — QC) 32
teLn Low-level to high-level and high-level to low-level 21 ns
tonL output propagation time (CKB — QD) 21
tonL High-level to low-level output propagation time 28 ns
(Rp — QA, QB, QC, QD)
MITSUBISHI -
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MITSUBISHI HIGH SPEED CMOS

M74HC390P

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH -2 AND =5 SECTIONS

SWITCHING CHARACTERISTICS (Ve =2~6V, Ta = —40~+85C)

Limits
Symbol Parameter Test conditions 25°C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 31 24
2.0 75 95
trin Low-level to high-level and 4.5 15 &
high-level to low-level 6.0 13 16 ns
2.0 75 95
tri output transition time 4.5 15 19
6.0 13 16
2.0 120 150
teLn Low-level to high-level and 4.5 24 30
high-level to low-level 6.0 21 26 ns
output propagation time 2.0 120 150
tenL (CKA— QA) 4.5 24 30
6.0 21 26
Low-level to high-level and 2.0 290 360
teen high-level to low-level 4.5 8 72
output propagation time 6.0 50 62 ns
(CKA — QC, with QA and 2.0 20 360
tewL CKB connected) 4.5 8 72
6.0 50 62
2.0 130 160
toLn Low-level to high-level and Cu= S0pF (Note 3) 4.5 26 33
high-level to low-level 6.0 22 28 ns
output propagation time 2.0 130 160
tenL (CkB — @B) 4.5 26 33
6.0 22 28
2.0 185 230
ten Low-level to high-level and 4.5 37 46
high-level to low-level 6.0 32 40 ns
output propagation time 2.0 185 230
tene (CKB — QC) 4.5 37 46
6.0 32 40
2.0 130 160
teLn Low-level to high-level and 4.5 26 33
high-level to low-level 6.0 22 28 ns
output propagation time 2.0 130 160
terL (CKe — QD) 4.5 26 33
6.0 22 28
High-level to low-level 2.0 165 210
temL output propagation time 4.5 33 4 ns
(Ro— QA, QB, QC, QD) 6.0 28 35
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 2) 46 pF

Note 2 ! Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per counter)
The power dissipated during operation under no-load conditions ts calculated using the following formula
Po = Cpp * Voc? * fitlec * Voo

MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC390P

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH -2 AND =5 SECTIONS

TIMING REQUIREMENTS (vec =2~6V, Ta = —40~+85¢C)
Limits
Symbol Parameter Test condttions 25T —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 ’ 100
tw(SKk) Clock pulse width 4.5 16 20 ns
6.0 14 18
2.0 80 100
tw(rg) Direct reset pulse width 4.5 16 20 ns
6.0 14 18
Ro recovery ime with 2.0 50 65
trec reDs ect to% 4.5 10 13 ns
P 6.0 9 i}
Note 3 : Test Circuit
INPUT Vee OUTPUT
PG DUT
(1)The pulse generator (PG) has the following
500 Co characteristics (10%~90%) tr = 6ns, t; = 6ns
GND (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance
TIMING DIAGRAM
twick)
Vee
50% 50%
GND
tent
90% Vou
50%
\-10% VoL
trne
tw(rp)
Vee
Rp ;ZSO% S\50%
GND
tonL
Vou
Q 50%
VOL
trec
Vee
CK 50%
GND
MITSUBISHI 9927
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MITSUBISHI HIGH SPEED CMOS

M74HC393P

DUAL 4-STAGE BINARY RIPPLE COUNTER

DESCRIPTION
The M74HC393 is a semiconductor integrated circuit con- PIN CONFIGURATION (TOP VIEW)
sisting of two asynchronous 4-bit binary (hexadecilmal)
counters with direct reset input.
i e )
CLOCKINPUT  CKaq—[1 14] v
FEATURES oECT o e
® High-speed: (clock frequency) 60MHz typ. ReseTinpUT  Roa— [2}R, [13] - Cky  cLOCK INPUT
= = c

(CL=15pF, Voo=5V) e ata=[THot | K HE - roo 25 wour
® Low power dissipation: 20uW/package (max

(Vee=5V, Ta=25C, quiescent state) oUTPUTS QZa“E a2 aH1] a1
® High noise margin: 30% of Vge, min (Voc=4.5V, 6V) a3z~ [5 a3 | | @2 E—»sz

- OUTPUTS

[ ] Cépable of (?rlvmg 10 LSTTL loads 043‘_E o4 - EI" Q3
® Wide operating voltage range: Vgc=2~6V
® Wide operating temperature range: Ta=—40~-+85C eno 7] a4 8]~ a4p
APPLICATION ‘
General purpose, for use in industrial and consumer digital .
equipment. Outline 14P4
FUNCTIONAL DESCRIPTION
Use of silicon gate technology allows the M74HC393 to Counting takes place when the clock input changes from
maintain the low power dissipation and high noise margin high-level to low-level.
characteristics of the standard CMOS logic 4000B series When direct reset input Rp is high, Q1 through Q4 will be-
while giving high-speed performance equivalent to the .come low irrespective of other inputs. Maintain the low-
741.S393. level state when counting.

When the count pulse is applied to clock input CK, a binary
code will be output to Q1 through Q4.

LOGIC DIAGRAM (EACH CIRCUIT)

¥
CLOCK INPUT CK [ Ri;
D °H

DIRECT RESET INPUT Rp o——D0———4 L d-cx of4>—oat

EDR°1]

qCK of—>—o Q2

L, }, _I » OUTPUTS
pfo 4

' MITSUBISHI
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MITSUBISHI HIGH SPEED CMO0S

M74HC393P

DUAL 4-STAGE BINARY RIPPLE COUNTER

FUNCTION TABLE (note) Count Q1 Q2 Q3 Q4
Inputs Outputs 0 L L L L
oK Ro Qi Q2 Q3 Q4 ! H L L =
X H L L L L 2 L H L L
] L Count 3 H H L L
Note 1 @ : Change from high-level to low-level 4 L L H =
*lrrelevant . 5 a 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
n H H L ~H
12 L L H | H
13 H L H H
14 L H H H
15 H H H H
ABSOLUTE MAXIMUM RATINGS (1a= —40~+8¢)
Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 \
V, Input voltage —0.5~Vee+0.5 \Y
Vo Output voltage —0.5~Vee+0.5 Y
Vv, <oV —20

lik Input protection diode current mA
Vi > Vee 20

lok Output parasitic diode current Vo< OV —20 mA
Vo > Vee 20

lo Output current, per output pin +25 mA
lee Supply/GND current Vee, GND +50 mA
Pd Power dissipation 500 mwW
Tstg Storage temperature range —65~-+150 C

RECOMMENDED OPERATING CONDITIONS (15 = —40~+85C)
Limits

Symbol Parameter in Tve Mo Unit

Vece Supply voltage 2 6 \
vV, Input voltage 0 Vee \4
Vo Output voltage 0 Vee Vv
Topr Operating temperature range —40 —+85 c

Vee = 2.0V 0 1000
tr, tf Input nisetime, falitime Veo = 4.5V 0 500 ns

Vee = 6.0V 0 400

MITSUBISHI 2229
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MITSUBISHI HIGH SPEED CMOS

M74HC393P

DUAL 4-STAGE BINARY RIPPLE COUNTER

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeolV) Min Typ Max Min Max
Vo=0.1V, Vec—0.1V 2.0 -8 -5
Vin High-level input voltage 4.5 3.15 3.15 \
llo| = 20uA
6.0 4.2 4.2
Vo=0.1V, Vee—0.1V 2.0 0-5 0-5
Vi Low-level input voltage o] = 20uA 4.5 1.35 1.35 \Y
6.0 1.8 1.8
loy = —20uA 2.0 1.9 1.9
low = —20uA 4.5 4.4 4.4
Vou High-level output voltage V=V, ViL low = —20uA 6.0 5.9 5.9 \Y
low = —4.0mA 4.5 4.18 . 4.13
low=—5.2mA 6.0 5.68 5.63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage Vi=Vjy, Vi loL = 20uA 6.0 0.1 0.1 \
lo. = 4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0. 26 0.33
i High-level input current V=6V 6.0 0.1 1.0
he Low-level input current V=0V 6.0 —0.1 —1.0 #A
lcc Quiescent supply current V)= Vg, GND, lo=0uA 6.0 4.0 40.0 ©A
SWITCHING CHARACTERISTICS (voc =5V, Ta=25C)
Symbol Parameter Test conditions Limits Umt
Min Typ Max
fmax Maximum clock frequency 30 MHz
trin Low-level to high-level and high-level to low-level 10
trHL output transition time . 10 ns
teLn Low-level to high-level and high-level to low-level 20
terL output propagation time (CK — Q1) 20 ns
teLH Low-level to high-level arihlgh-level to low-level C. = 15pF (Note 3) 35 ns
[ output propagation time (CK — Q2) 35
teLn Low-level to high-level and high-level to low-level 42
terL output propagation time (CK — Q3) 42 ne
teLH Low-level to high-level and high-level to low-level 50
tpnL output propagation ime (CK — Q4) 50 ns
tone High-level to Iow»level output propagation time 28 ns
(Rp— Q1, Q2, Q3, Q4)

MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC393P

DUAL 4-STAGE BINARY RIPPLE COUNTER

SWITCHING CHARACTERISTICS (Veo =2~6V, Ta = —40~+85C)

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 31 24
2.0 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
true output transition ttime 4.5 15 19
6.0 13 16
2.0 120 150
teLn Low-level to high-level and 4.5 24 30
high-level to low-level 6.0 21 26 ns
output propagation time 2.0 120 150
teHL (CK— Q1) 4.5 24 30
6.0 21 26
2.0 190 240
toLn Low-level to high-level and 4.5 38 47
high-level to low-level 6.0 32 40
output propagation time Cu= 50pF (Note 3) 2.0 190 240 ns
tpry (CK—Q2) 4.5 38 47
6.0 32 40
2.0 240 300
teLn Low-level to high-level and 4.5 48 60
high-level to low-level 6.0 M 51 s
output propagation time 2.0 240 300
tenL (CK—Q3) 4.5 48 60
6.0 4 51
2.0 290 360
teLn Low-level to high-level and 4.5 58 72
high-level to low-level 6.0 50 62 ns
output propagation time 2.0 290 360
tprL (CK—Q4) 4.5 58 72
6.0 50 62
High-level to low-level 2.0 165 210
teHL output propagation time 4.5 33 4 ns
(Rp — Q1, Q2, Q3, Q4) 6.0 28 35
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 2) 41 pF
Note 2 ! Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions. (per counter)
The power dissipated during operation under no-load conditions is calculated using the following formula-
Po = Cpp * Vee? * fitloc * Voo
MITSUBISHI 31
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MITSUBISHI HIGH SPEED CMOS

M74HC393P

DUAL 4-STAGE BINARY RIPPLE COUNTER

TIMING REQUIREMENTS (Voo =2~6V, Ty = —40~+85T)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max

2.0 80 100

tw(SK) Clock pulse width i 4.5 16 20 ns
6.0 14 18
2.0 80 100

tw(rp) Direct reset pulse width 4.5 16 20 ns
6.0 14 18
2.0 50 65

trec Ro recovery_hme with W5 10 13 ns
respect to CK 6.0 9 n

Note 3 : Test Circuit

INPUT

PG

Vee OUTPUT

500

TIMING DIAGRAM

50%

tene

truL

~twiek

90%
50%

50%

\50%

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

C. charactenstics (10%~90%) tr = 6ns, tf = 6ns

(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance

GND

9
t]Oﬁ VoL

Vee

GND

trec

50%

2—232
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MITSUBISHI HIGH SPEED CMOS

M74HCS533P

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH

DESCRIPTION

The M74HC533 is a semiconductor integrated circuit con-
sisting of eight D-type latches with 3-state outputs, common
latch-enable input and output-enable input. \_S
OUTPUT-ENABLE 5E — [
INPUT

FEATURES OUTPUT QO .—E
® High-fanout 3-state output: (1o, =6mA, loy=—6mA)
® High-speed: 13ns typ. (C_=50pF, Vcc=5V) . DATA INPUTS
® Low power dissipation: 20 W/package (max)

PIN CONFIGURATION (TOP VIEW)

E Vee

E —Q7 OuTPUT
18] - D7
[17] — D6

D0O—|3
DATA INPUTS

(Vee=5V, Ta=25TC, quiescent state) ~|s5 E-’as
; - OUTPUTS OUTPUTS
® High noise margin: 30% of Vg, min (Vgc=4.5V, 6V) a2+[6 15]— Q5
® Capable of driving 15 LSTTL loads 0[5 7l
® Wide operating voltage range: Vgc=2~6V DATA INPUTS DATA INPUTS
® Wide operating temperature range: Ta=—40~+85T D3—|8 13[+ D4
outPut @3+ [9] 2]~ Q4 OUTPUT
APPLICATION GND E T]—TE HAICHeENmeLE
General purpose, for use in industrial and consumer digital
equipment.

Outline 20P4

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC533 to
maintain the low power dissipation and high noise margin A version of the M74HC533 with the same pin connections
characteristics of the standard CMOS logic 4000B series and a noninverted output, the M74HC373, is also available.
while giving high-speed performance equivalent to the

74L.8533.

The M74HC533 consists of eight D-type latches with latch-

enable input LE and output-enable input OE common to all

circuits

When LE is high, the signals of data input D will go through

the latch and be output to inverted output Q. When the

state of D changes, the state of Q will also change. When

LE changes from high-level to low-level, the data existing

immediately prior to the change at D will be stored in the

latch .

Even if other inputs are changed when LE is low, the con-

tents stored in the latch will not be affected.

When OE s high, all outputs Q will become high-

impedance state.

LOGIC DIAGRAM

OUTPUTS
Q2 Q3 Q
OUTPUT- —"(?—"(5&—‘—@?—‘—(?—-—@?—-—()——*
ENABLE Bf
INPUT ; g X
A /\
ENABLE
INPUT

DATA INPUTS

MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC533P

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH

FUNCTION TABLE (Note 1) ‘

Inputs Output
OE LE D Q
L H H L
L H L H
L L X Q°
H X X z

Note 1 : Q° : Output state Q before LE changed.
Z ' High impedance
X Ilrrelevant

ABSOLUTE MAXIMUM RATINGS (Ta=—40~+85¢C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~47.0 \2
v, Input voltage —0.5~Vgc+0.5 \Y
Vo Qutput voltage —0.5~Vcc+0.5 \
Ik Input protection diode current V<o —20 mA

Vi > Ve 20
lok Output parasitic diode current Vo <OV —20 mA
Vo > Vee 20

lo Output current, per output pin +35 mA
lcc Supply/GND current Vce, GND +75 mA
Pg Power dissipation 500 mwW
Tstg Storage temperature range —65~+150 C

RECOMMENDED OPERATING CONDITIONS (1a=—40~-+85¢C)

Symbol Parameter Lumits Unit
Min Typ Max
Vce Supply voltage 2 6 \%
V, Input voltage 0 Vce \Y
Vo Output voltage 0 Vee \4
Topr Operating temperature range —40 +85 c
Ve = 2.0V 0 1000
tr, tf Input nisetime, falltime Ve = 4.5V 0 500 ns
Vec = 6.0V 0 400
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCS33P

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo = 0.1V, Veam0.1V 2.0 1.5 1.5
Vin High-level input voltage lo! = 20uA 4.5 3.15 3.15 v
6.0 4.2 4.2
2.0 0.5 0.5
Vo=0.1V, Vee—0.1V
ViL Low-level input voltage lo| = 20uA 4.5 1.35 1.35 \Y
6.0 1.8 1.8
lon = —20zA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi= Vi, Vi lon = —20uA 6.0 5.9 5.9 \
lon = —6.0mA 4.5 4.18 4.13
lon = —7.8mA 6.0 5. 68 5.63
loL = 201A 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Vou Low-level output voltage Vi= Vi, Vi lo = 20uA 6.0 0.1 0.1 \%
loL = 6.0mA 4.5 0.26 0.33
loL = 7.8mA 6.0 0.26 0.33
hn High-level input current V=6V 6.0 0.1 1.0
he Low-level input current Vi=0v 6.0 —0.1 —1.0 A
lozn Off-state high-level output current | V|, = Vi, Vi, Vo= Vcc 6.0 0.5 5.0
lozL Off-state low-level output current | Vy= Vi, Vi, Vo= GND 6.0 —0.5 —5.0 A
lcc Quiescent supply current V= Ve, GND, lo=0uA 6.0 4.0 40.0 A
SWITCHING CHARACTERISTICS (Ve =5v, Ta=25%C)
- Symbol Parameter Test conditions Limits Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10
traL output transition time 10 ns
teLn Low-level to high-level and hlg‘h-level to low-level Co = 50pF (Note 3) 25 ns
tpL output propagation time (D — Q) 25
teLn Low-level to high-level and high-level to low-level 30
tenL output propagation time (LE — Q) 30 ns
teLz Ou_tput Tsable time from low-level and high-level Cu= 5pF (Note 3) 25 ns
tenz (OE—Q) 25
tezL O—u_t_put inable time to low-level and high-level G\ = 50pF (Note 3) 28 ns
tpzn (OE—Q) 28
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MITSUBISHI HIGH SPEED CMOS

M74HCS33P

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH

SWITCHING CHARACTERISTICS (Vcc =2~6V, Ta = —40~+85¢C)

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 60 75
trin Low-level to high-level and 4.5 12 15
high-level to low-level . CL = 50pF (Note 3) 6.0 10 13 ns
2.0 60 75
e output transition time 4.5 12 15
6.0 10 13
2.0 150 189
teLm 4.5 30 38
6.0 26 32
CL = 50pF (Note 3) 20 50 189
tenL Low-level to high-level and 4.5 30 38
high-level to low-level 6.0 26 32
output propagation time 2.0 200 252 ns
toun (b—-Qq) 4.5 40 50
C. = 150pF (Note 3) g g 233 2;‘2
terL 4.5 40 50
6.0 34 43
2.0 175 221
teLn 4.5 35 44
6.0 30 37
C_ = 50pF (Note 3) 2.0 75 2
teuL Low-level to high-level and 4.5 35 44
high-level to low-level 6.0 30 37
output propagation time 2.0 225 284 ns
teLn (LE—Q) 4.5 45 57
6.0 38 48
C. = 150pF (Note 3) 50 25 284
temL 4.5 45 57
6.0 38 48
2.0 150 189
teLz Output disable time from 4. g 30 32
6. 26
ltlevel and high-level Ci = 50pF (Note 3) 2.0 : 750 189 ns
toriz (0E-a) 4.5 0 38
6.0 26 32
2.0 150 189
tpzL 4.5 30 38
6.0 26 32
C_ = 50pF (Note 3) 5.0 150 189
tpzn Output enable time to 4.5 30 38
low-level and high-level 6.0 % 32 ns
o 2.0 200 252
tozL (0E-Q) 4.5 40 50
6.0 34 43
C, = 150pF (Note 3) 2.0 200 252
tezn 4.5 40 50
6.0 34 43
C, Input capacitance 10 10
Co Off-state output capacitance OE = Vcc 15 15 pF
Cep Power dissipation capacitance (Note 2) 57

Note 2 @ Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions. (per latch)
The power dissipated during operation under no-load conditions is calculated using the foliowing formula:
Po = Cep *Vec® * fitlee * Veo

B MITSUBISHI
223 ELECTRIC



MITSUBISHI HIGH SPEED CMOS

M74HCS33P

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH

TIMING REQUIREMENTS (vcc = 2~6V, Ta = —40~+85C)

Limits
Symbol Parameter Test conditions 25°C —40~+-85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 101
tw Latch enable pulse width 4.5 16 20 ns
6.0 14 17
2.0 75 90
D setup time with
tsu = 4.5 15 18 ns
respect to LE
6.0 13 16
2.0 50 0
¢ D hold time with 45 10 ?2
h respect to LE ) ns
6.0 9 11
Note 3 : Test Circuit Parameter| SW 1 SW?2
t'l'LHv t'I'HL
INPUT Vec  OUTPUT  Veo o o | OPET Open
tpLz Closed Open
Re=1kQ tonz Open Closed
{ swi tpzL Closed Open
PG buT ({ [ Open Closed
Sw2
(1)The pulse generator (PG) has the following

(2) The capacitance C_ includes stray wiring

C. charactenstics (10%~90%) t; = 6ns, tf = 6ns
08 GND l A= 1k (10%~80%) tr = 6ns. k
capacitance and the probe input capacitance

TIMING DIAGRAM

o ﬂ 50%

+v-

90%
50%
% 10%

£

ten

]

m

8

X
<
8

—'__\ /——_— VCC
b K 50% j 50%

50%
GND GND
| teze teLz
Vee
a 150% /_ ) 509 \ 50%
10% Voo / N GnD
tozn tonz tsu | th
90% Von Vee
Q 50% LE 509
GND
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OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP

MITSUBISHI HIGH SPEED CMOS

M74HCS534P

DESCRIPTION

The M74HC534 is a semiconductor integrated circuit con-
sisting of eight positive edge triggered D-type flip-flops
with 3-state outputs, common clock input and output-enable
input.

FEATURES

® High-fanout 3-state output: (o, =6mA, loy=—6mA)
® High-speed: 13ns typ. (C_=50pF, Vcc=5V)

® Low power dissipation: 20uW/package (max)
(Vee=5V, Ta=25C, quiescent state)

High noise margin: 30% of Vcc, min (Vgc=4.5V, 6V)
Capable of driving 15 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~+85C

APPLICATION

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC534 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
741.5534.

The M74HC534 contains eight edge triggered D-type flip-
flops, sharing common clock input CK and output-enable
input OE.

When CK changes from low-level to high-level, the signals
just previously input at D stores in the flip-flop.

When output-enable input OE is low, the signals stored in
the flip-flop will be output to Q.

When OE is high, all outputs Q will . become high-
impedance state.

PIN CONFIGURATION (TOP VIEW)

OUTPUT-ENABLE ==
[NPUT OE— E

- B v

OUTPUT QO « lz_c Qo OF a7 a—E —Q7 OUTPUT
D0—| 3 }—Do D7}—] 18|+ D7
DATA INPUTS DATA INPUTS
pi—[4}—p1  oe}—]17]— D6
Q1 —[5]dor  asp{i6]—~ Q6
outPUTS | _ Yourputs
. Q2+—[6]dae  asp{15]—@s
p2—[7}—oz  os|—[a] - bs
DATA INPUTS DATA INPUTS
p3—[8]—fps  pa}—{13]« b4
ouUTPUT Q3 +[9 |—da3 oK Q4 p—[12]~ Q4 outeuT

| S m <+ CK CLOCK INPUT

Outline 20P4

Even if OE is changed, the contents stored in the flip-flop
will not be affected.

A version of the M74HC534 with the same pin connections
and a noninverted output, the M74HC374, is also available.

LOGIC DIAGRAM

OUTPUTS

OUTPUT-
ENABLE OE

INPUT

CLOCK INPUT CK$—D< ‘ :

1

]"*\L -Jﬁ
Do D1

-

D2

.

D4 D5 D6 D7 GND

~
DATA INPUTS

2—238
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MITSUBISHI HIGH SPEED CMOS

M74HCS534P

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP

FUNCTION TABLE (Note 1)

inputs Output
OE CK D Q
L 1 L H
L t H L
L L X Q°
L H X Q°
L [l X Q°
H X X Z
Note 1 : Q° : Output state Q before clack input changed

Z . High impedance

X lrrelevant

t ! Change from low to high level

} : Change from high to low level

ABSOLUTE MAXIMUM RATINGS (T2 = —40~+85C)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 Y
v, Input voltage —0.5~Vcct0.5 \
Vo Output voltage —0.5~Vcc+0.5 \
ik Input protection diode current Vi<Ov =20 mA

V) > Ve 20
fok QOutput parasitic diode current Vo< OV —20 mA
Vo > Vee 20

lo Output current, per output pin +35 mA
lce Supply/GND current Ve, GND +75 mA
Pd Power dissipation 500 mw
Tstg Storage temperature range —65~-+150 ‘C

RECOMMENDED OPERATING CONDITIONS (o= —40~+85C)

Symbol Parameter Limits Unit

Min Typ Max

Vece Supply voltage 2 6 \
Vi Input voitage 0 Vce \
Vo Output voltage 0 Veeo \Y
Topr Operating temperature range —40 +85 C

Vee = 2.0V 0 1000
tr, tf Input risetime, falltime Vee = 4.5V 0 500 ns
Ve = 6.0V 0 400
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MITSUBISHI HIGH SPEED CMO0S

M74HCS534P

OCTAL 3-STATE INVERTING b-TYPE FLIP-FLOP

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vec(V) Min Typ Max Min Max
Vo =0.1V, Vge—0.1V 2.0 -5 1-5
Vin High-level input voltage o] = 20uA 4.5 3.15 3.15 \
6.0 4.2 4.2
2.0 0.5 0.5
Vio Low-level input voltage I\'/:’_:Oé;:::‘\ Vee—0. 1V 4.5 1.35 1.35 \
6.0 1.8 1.8
loy = —20uA 2.0 1.9 1.9
loy = —20uA 4.5 4.4 4.4
Von High-level output voltage Vi=Vi, ViL lon = —20uA 6.0 5.9 5.9 \
loy = —6.0mA 4.5 4.18 4.13
lon = —7.8mA 6.0 5.68 5.63
low = 20uA 2.0 0.1 0.1
. loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi=Vuy, Vi loL = 20uA 6.0 0.1 0.1 v
loL = 6.0mA 4.5 0.26 0.33
loL = 7.8mA 6.0 0. 26 0.33
1™ High-level mput current V) =6V 6.0 0.1 1.0 A
he Low-level input current V=0V 6.0 —0.1 —1.0 “
lozn Off-state high-level output current | V, = Vi, Vi, Vo= Vcc 6.0 0.5 5.0 A
lozL Off-state low-level output current | V, = Viy, Vi, Vo= GND 6.0 —0.5 —5.0 “
lcc Quiescent supply current V= Vg, GND, lo=0uA 6.0 4.0 40.0 A
SWITCHING CHARACTERISTICS (Vco =5V, Ta = 25C)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
fmax Maximum clock frequency 35 MHz
trin Low-level to high-level and high-level to low-level - 10
trae output transition time C_ = 50pF (Note 3) 10 ns
teLn Low-level to high-level and high-level to low-level 32
[ output propagation time (CK — Q) 32 ns
::,: f)ou_tEpT g)sable time from low-level and high-level Co= 5pF (Note 3) ;2 ns
::: (Ooi;pu_t %r;able time to low-level and high-level Cu = 50pF (Note 3) Z: ns
r— 20 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCS534P

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP

SWITCHING CHARACTERISTICS (Vcc =2~6V, Ta = —40~+85C)

Limits
Symbol Parameter Test conditions 25T —40~+-85C Unit
Vee(V) Min Typ Max Min Max
2.0 6 5
fmax Maximum clock frequency C_ = 50pF (Note 3) 4.5 30 24 MHz
6.0 35 28
2.0 60 75
trin Low-level to high-level and 4.5 12 15
high-level to low-level C. = 50pF (Note 3) 6.0 10 13 ns
2.0 60 75
tri output transition time 4.5 12 15
6.0 10 13
2.0 180 227
teLn 4.5 36 45
Cy = 50pF (Note 3) 2 g 12; 233
terL Low-level to high-level and 4.5 36 45
high-level to low-level 6.0 31 39 ns
output propagation time 2.0 230 290
teLn (ck—Q) 4.5 46 58
C. = 150pF (Note 3) g g 223 2;3
tenL . 4.5 46 58
6.0 39 49
2.0 150 189
terz Output disable time from 4.5 30 38
low-level and high-level CL = 50pF (Note 3) 6.0 % 32 ns
o 2.0 150 189
torz (0E—Q) 4.5 30 38
6.0 26 32
2.0 150 189
tezL 4.5 30 38
Cu = 50pF (Note 3) g g ég 123
tezn Output enable time to 4.5 30 38
low-level and high-level 6.0 2 32 ns
o 2.0 200 252
teze (cE-Q) 4.5 40 50
6.0 34 43
CL = 150pF (Note 3) 2.0 200 752
tezn 4.5 40 50
6.0 34 43
C, Input capacitance 10 10
Co Off-state output capacitance OE = Vcc 15 15 pF
Cpp Power dissipation capacitance (Note 2) 63
Note 2 I Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions. (per flip flop)
The power dissipated during operation under no-load conditions is calculated using the following formula
Pp = Cpp * Voo * fitloc * Voo
MITSUBISHI 2— o1
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MITSUBISHI HIGH SPEED CMOS

M74HC534P

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP

TIMING REQUIREMENTS (voc =2~6V, Ta = —40~+85C)
Limits
Symboi Parameter Test condition 25T —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 80 ' 101
tw Clock pulse width 4.5 16 20 ns
6.0 14 17
2.0 75 90
D setup time with
tsu respect to CK 4.5 15 18 ns
P 6.0 13 16
D hold time with 2.0 50 60
th 4.5 - 10 12 ns
respect to CK
6.0 9 11
Note 3 : Test Circuit N Parameter] SW 1 SW 2
trim, trie
Open Open
INPUT Vee OUTPUT Vee teLn, tHL P P
teLz Closed Open
RL=1kQ tenz Open Closed
SW1 tezL Closed Open
PG DUT tezn Open Closed
swz (1)The pulse generator (PG) has the following
500 Co characteristics (10%~90%). tr = 6ns, tf = 6ns
GND RL=1kQ (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.
TIMING DIAGRAM
\ VCC
D 50% \50% 50%
GND
tsu th
‘ tsu th I
Vee
CK ] 50% 50% ] 50%
tw | GND
[ oL
90% 90% Vou
Q 50% 50%
\_10% 10% v
trun trn oL
_x /——— Vee
OE 50% 50%
\__7 GND
tez toiz
a 50% /-
10% Voo
0% Vou
Q \
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC4002P

DUAL 4-INPUT POSITIVE NOR GATE

DESCRIPTION

The M74HC4002 is a semiconductor integrated circuit con-
sisting of two 4-input positive-logic NOR, usable as nega-
tive-logic NAND gates.

FEATURES

® High-speed: 10ns typ. (C_.=15pF, Vcc=5V)

® Low power dissipation: 52 W/package (max)
(Voe=5V, Ta=25C, quiescent state)

High noise margin: 30% of Vg, min (Vgc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC4002 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
LSTTLs.

Buffered outputs Y improve input-to-output transfer charac-
teristics and reduce to a minimum output impedance varia-

PIN CONFIGURATION (TOP VIEW)

\J
outrur Y1 +—[1 4] Ve
ar—[2] (3]~ v2  oureur
81—~[3 [12] - D2
INPUTS o1 _’g E.._02
D1 = E E — B2 INPUTS
N [6] [9]— A2
ano  [7] 8] w~c
Outline 14P4

NC : NO CONNECTION

LOGIC DIAGRAM (EACH GATE)

A
tions with respect to input voltage variations. B
When inputs A, B, C, and D are low, output Y is high, and INPUTS ¥ OUTPUT
when at least one of the inputs is high, output Y is low. c
[»)
FUNCTION TABLE
Inputs Output
A N Y
L L H
H L L
L H L
H H L
N=B+C+D
ABSOLUTE MAXIMUM RATINGS (2= —40~+85¢)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~47.0 Vv
V, Input voltage —0.5~Vgc+0.5 Y
Vo Output voltage —0.5~Vgc+0.5 \
I Input protection diod t vicov —20 mA

K nput protection diode curren S Voo 20
I Output parasitic diod t Vo<Ov —20 mA

u rasit e curren

ok put parasitic curre Vo> Veo 20
Io Qutput current, per output pin +25 mA
lec Supply/GND current Vee, GND +50 mA
Pd Power dissipation 500 mwW
Tstg Storage temperature range —65~-+150 ‘C

MITSUBISHI 9043
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MITSUBISHI HIGH SPEED CMOS

M74HC4002P

DUAL 4-INPUT POSITIVE NOR GATE

RECOMMENDED OPERATING CONDITIONS (14 = —40~+85¢C)

Limits
Symbol Parameter i Tve Max Unit
Vce Supply voltage 2 6 \"
V, Input voltage 0 Vee \ .
Vo Output voltage 0 Vece \Y
Topr Operating temperature range —40 +85 C
Vee = 2.0V 0 1000
tr, tf Input nisetime, falltime Ve = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+-85C Unit
Vee(V) Min Typ Max Min Max
. Vo= 0.1V 2.0 1.5 1.5
Vin High-level input voltage 4.5 3.15 3.15 \%
lo] = 201A
6.0 4.2 4.2
Vo=0.1V, Vcc—0.1V 2.0 0-5 0-5
Vie Low-level input voltage 4.5 1.35 1.35 v
lo| = 20uA
6.0 1.8 1.8
lon = —201A 2.0 1.9 1.9
low = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=V, low = —20uA 6.0 5.9 5.9 \"
lon = —4.0mA 4.5 4.18 4.13
low = —5.2mA 6.0 5.68 5. 63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Voo Low-level output voltage Vi=Vy, Vi loL = 20uA 6.0 0.1 0.1 \
loo = 4.0mA 4.5 0.26 0.33
lo. = 5.2mA 6.0 0. 26 0. 33
[ High-level input current V=6V 6.0 0.1 1.0
I Low-level input current V=0V 6.0 —0.1 —1.0 H“A
lce Quiescent supply current Vi=Vce, GND, lo=0uA 6.0 1.0 10.0 sA
2—244 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC4002P

DUAL 4-INPUT POSITIVE NOR GATE

SWITCHING CHARACTERISTICS (Ve =5V, Ta=125¢)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10
trhL output transition time G = 15pF (Note 2) 10 ns
teLn Low-level to high-level and high-level to low-level 20 ns
tenL output propagation time 20
SWITCHING CHARACTERISTICS (vec =2~6V, Ta = —40~+85C)
B Limits
Symbol Parameter Test conditions 25T —40~+85C Unit
Vee(V) Min Typ Max Min Max
2.0 75 95
tren Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
-level w-lev
¢ 2.0 75 9%
traL output transition time 4.5 15 19
C, = 50pF (Note 2) 6.0 13 16
LT 2.0 120 151
teLn Low-level to high-level and 4.5 24 30
high-level to low-level 6.0 20 2 ns
-levi -lev
o v 2.0 120 151
[ output propagation time 4.5 24 30
6.0 20 26
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 1) 31 pF
Note 1 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per gate)
The power dissipated during operation under no-load conditions is calculated using the following formula-
Pp = Cpp * Vec? * fitlec * Vee
Note 2 : Test Circuit
INPUT Ve OUTPUT
PG DUT
J (1)The pulse generator (PG) has the following
50Q C. charactenistics (10%~90%) tr = 6ns, t{ = 6ns
GND ;L (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance
TIMING DIAGRAM
A, B, C, D 7 50%
tTHL
1
90%
Y 50%
10%
tone
|
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MITSUBISHI HIGH SPEED CMO0S

M74HC4078P

8-INPUT POSITIVE NOR/OR GATE

DESCRIPTION

The M74HC4078 is a semiconductor integrated circuit con-
sisting of an 8-input positive-logic NOR/OR, usable as a
negative-logic NAND/AND gate.

FEATURES

® High-speed: 16ns typ. (C_=15pF, Vcc=5V)

® | ow power dissipation: 54 W/package (max)
(Vee=5V, Ta=25C, quiescent state)

High noise margin: 30% of V¢, min (Vgc=4.5V, 6V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~+-85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC4078 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the

PIN CONFIGURATION (TOP VIEW)

\J
ourrut  x«—[1] [14]  Vee
a—[2] 3]y oureur
weuts| O E 2] -
c—[1] [11]--a
INPUTS

p—[s [10] - F
ne  [6] 9]—E
ano [7] B

Outline 14P4
NC : NO CONNECTION

LOGIC DIAGRAM

A
LSTTL. g:):>oﬁ
Buffered outputs Y and X improve input-to-output transfer 8
characteristics and reduce to a minimum output impedance
variations with respect to input voltage variations. c
When all inputs A through H are low, output Y will become b
high and output X will become low. When at least one of 'p'fJ'TS Y
the inputs is high, the output Y will become low and the E ouT-
output X will become high. F PUTS
' X
FUNCTION TABLE G?_Do—
Inputs Outputs :
A N Y X
L L H L
H L L H
L H L H
H H L H
N=B+C+D+E+F+G+H
ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85¢) ,

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 \Y
v, Input voltage —0.5~Vcc+0.5 Y
Vo Output voltage —0.5~Vcc+0.5 \4
hi Input protection diode current Vi< v —20 mA

: V) > Vee 20
lok Output parasitic diode current Vo< OV —20 mA
Vo > Vee 20

lo Output current, per output pin +25 mA
lcc Supply/GND current Vee, GND +50 ' mA
Pd Power dissipation 500 mw
Tstg Storage temperature range —65~-4150 C

20— 246 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC4078P

8-INPUT POSITIVE NOR/OR GATE

RECOMMENDED OPERATING CONDITIONS (14 =—40~+85C)

Symbol Parameter Limis Unit
Min Typ Max
Vee Supply voltage 2 6 \
vV, Input voltage 0 Vee v
Vo Output voltage 0 Vee \
Topr Operating temperature range —40 +85 C
Vee = 2.0V 0 1000
tr, Input risetime, falitime Vee = 4.5V 0 500 ns
] Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo= 0.1V, Vec—0.1v 2.0 -5 15
Vin High-level input voltage lo] = 20uA 4.5 3.15 3.15 \
6.0 4.2 4.2
Vo= 0.1V, Vec—0.1V 2.0 0-5 0-5
A\ Low-level input voltage o] = 20xA 4.5 1.35 1.35 v
6.0 1.8 1.8
low = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vy, Vi lon = —20uA 6.0 5.9 5.9 \Y
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5. 63
loL = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi=Vy, Vi loL = 20uA 6.0 0.1 0.1 \")
lor=4.0mA 4.5 0.26 0.33
loL = 5.2mA 6.0 0. 26 0.33
Ly High-level input current Vv, =6V 6.0 0.1 1.0
[ Low-level input current V=0V 6.0 —0.1 —1.0 uh
lee Quiescent supply current V| = Vge, GND, Io=0xA 6.0 1.0 10.0 uA
MITSUBISHI 2247
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MITSUBISHI HIGH SPEED CMOS

M74HC4078P

8-INPUT POSITIVE NOR/OR GATE

SWITCHING CHARACTERISTICS (vcc =5V, Ta=25C)

Symbol Parameter Test conditions Limits Unit
Min Typ Max
trim Low-level to high-level and high-level to low-level 10 ns
tral output transition time 10
teLn Low-level to high-level and high-level to low-level G. = 15pF (Note 2) 22 ’ ns
tone output propagation time (A~ H —Y) ) 22
teLn Low-level to hugh-level and high-level to low-level 24 ns
topL output propagation time (A ~ H — X) 24
SWITCHING CHARACTERISTICS (vec =2~6V, Ta = —40~+85T)
Limits
Symbol Parameter Test coditions 25C —40~+-85C Unit
Vee(V) Min Typ Max Min Max
2.0 75 95
trn Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
2.0 75 95
tra output transition time 4.5 15 19
6.0 13 16
2.0 130 165
teLn Low-level to high-level and 4.5 26 33
high-level to Iow-lev.el Co = 50pF (Note 2) 6.0 22 28 ns
output propagation time 2.0 130 165
teHL (A~H=-Y) 4.5 26 33
6.0 22 28
2.0 140 175
teLn Low-level to high-level and 4.5 28 35
high-level to low-level 6.0 24 30
output propagation time 2.0 140 175 ns
| (A~H=X) 4.5 28 35
6.0 24 30
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 1) 75 pF

Note 1 ! Cpp Is the internal capacitance of the IC calculated from operation supply current under no-load conditions.
The power dissipated during operation under no-load conditions is calculated using the following formula
Po= Cep * Vec? * fitlee * Vec

MITSUBISHI
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M74HC4078P

8-INPUT POSITIVE NOR/OR GATE

Note 2 : Test Circuit

INPUT Veo ~ OUTPUT

PG DUT

(1)The pulse generator (PG) has the following
500 i C. characteristics (10%~90%) ty = 6ns, tf = 6ns
GND l

(2) The capacitance C_ includes stray wiring

- capacitance and the probe input capacitance

TIMING DIAGRAM

Vee
A~H y Fso%

GND
trn
¥50% Vou

Y 50%

10%
tpLn oL
0% Von
X 50%
10%
E—— oL
' teun : tenL
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