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All values shown in this catalogue are subject to change for prod-
uct improvement.

The information, diagrams and all other data included herein
are believed to be correct and reliable. However, no responsibil-
ity is assumed by Mitsubishi Electric Corporation for their use, nor
for any infringements of patents or other rights belonging to third
parties which may result from their use.
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MITSUBISHI HIGH SPEED CMOS

PREFACE

Thank you for your continued patronage of Mitsubishi Electric
and our semiconductor products.
Semiconductor devices are a mainstay of the burgeoning elec-
tronics industry, where they are finding more and more applica-
tions, and are meeting demands for increased sophistication
and diversification of performance and function.
The new high-speed CMOS logic M74HCOOP series is now
being mass-produced and marketed by Mitsubishi Electric
Corporation in it's special efforts to broaden its product line of
semiconductors and to produce a broad range of new high-
performance, high-reliability semiconductor products.
This data book includes the data required for each of the 23
Mitsubishi products now being marketed for the first time.
For information concerning other Mitsubishi Electric semicon-
ductors, please refer to our various data books.

' February 1985

Mitsubishi Electric Corporation
Managing Director
Semiconductor Division

Junsuke Amano
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INDEX BY FUNCTION

INDEX BY FUNCTION

Conditions (Vcc=4.5V, Ta=—40~-+85T, switching characteristics are at C_ =50pF)

INVERTERS
Electrical characteristics
High- Low- Output | Output P
Circuit function Type level level |propaga- | propaga- ac|l_(age Page
output | output |tion time | tion time | outlines
current | current | (LtoH) | (HtoL)
(mA) (mA) (ns) (ns)
Hex Unbuffered Inverter M74HCUO04P —4 4 21 21 14P4 2—7
Hex Inverter M74HCO04P — — — — 14P4 —
Hex Inverter with LSTTL-Compatible Inputs M74HCTO04P — — — — 14P4 —
Hex Inverter with Open-Drain Outputs and LSTTL-Compatible Inputs M74HCTO5P — — — — 14P4 —
Hex Inverting Buffer/Logic-Level Down Converter M74HC4049P — — — — 16P4 —
NAND GATES
Quadruple 2-Input Positive NAND Gate M74HCOOP —4 4 23 23 14P4 2—1
Quadruple 2-Input Positive NAND Gate with M74HCTOOP
LSTTL-Compatible Inputs - - - - 14P4 -
Quadruple 2-Input Positive NAND Gate with M74HCO3P
Open-Drain Outputs - - - - 14P4 -
Triple 3-Input Positive NAND Gate M74HC10P —4 4 24 + 24 14P4 2—13
Dual 4-Input Positive NAND Gate M74HC20P — — — — 14P4 —
8-Input Positive NAND Gate M74HC30P — — — — 14P4 —
13-Input Positive NAND Gate M74HC133P — — — — 16P4 —
AND GATES
Quadruple 2-Input Positive AND Gate M74HCO8P —4 4 30 30 14P4 2—10
Triple 3-Input Positive AND Gate M74HC11P — — — — 14P4 —
NOR GATES
Quadruple 2-Input Positive NOR Gate M74HCO2P —4 4 23 23 14P4 2—4
Triple 3-Input Positive NOR Gate M74HC27P —4 4 23 23 14P4 2—16
Dual 4-Input Positive NOR Gate M74HC4002P —4 4 30 30 14P4 2 —86
8-Input Positive NOR/OR Gate M74HC4078P — — — — 14P4 —
OR GATES
Quadruple 2-Input Positive OR Gate M74HC32P —4 4 25 25 14P4 2—19
8-Input Positive NOR/OR Gate M74HC4078P — — — — 14P4 —
EXCLUSIVE OR GATE
I Quadruple 2-Input Exclusive OR Gate M74HC86P —4 4 30 30 14P4 l 2—41 i
EXCLUSIVE NOR GATE
| Quadruple 2-Input Exclusive NOR Gate M74HC266P | —4 4 30 30 14P4 | 2—79 |

AND-OR-INVERTER GATE

[ 2-Wide, 2-Input/2-Wide, 3-Input AND-OR-INVERT Gates

| M74HC51P

14P4 | —
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INDEX BY FUNCTION

BUFFERS/LINE DRIVERS

Output Electrical characteristics
High- Low- Output | Output
Circuit function Type level level |propaga- |propaga- | Package | - pago
2state | 3 state output output | tion time | tion time | outlines
current | current | (LtoH) | (HtoL)
] (mA) (mA) (ns) (ns)
Quadruple 3-State Noninverting Buffer NI M74HC125P —_ —_ - —_ 14P4 -—_
Quadruple 3-State Noninverting Buffer NI M74HC126P — — — — 14P4 —
Hex 3-State Noni rting Buff ith
ex ate Noninverting Buffer wi NI M74HC365P _ _ o . 16P4 .
Common Enables
Hex 3-State | rter Buff ith
ex S-State Inverter Bufer wi I | M7aHC366P — | = | = | = | 1er4 | —
Common Enables
Hex 3-State Noni rting Buff ith
ex S-State Mominverting Butter Wi NI | M7aHC367P — | = | = | = | 1era | —
Separate 2-Bit and 4-Bit Sections
Hex 3-State | rting Buff ith
° © ‘nverfing Buter wi N | M7aHC368P — | =] = | = | | —
Separate 2-Bit and 4-Bit Sections
Hex I i /| ic- |
ex Inverting Buffer/Logic-Leve | M74HC4049P o _ o _ 16P4 _
Down Converter
Hex Noni ting Buffer/Logic-L. |
e ninverting Buffer/Logic-Leve NI M74HC4050P _ _ . _ 16P4 _
Down Converter
Octal 3-State Inverting Buffer/Line Driver
> _ 9 I M74HC240P —6 6 25 25 | 20p4 | 2—66
/Line Receiver
Octal 3-State Inverting Buffer/Line Dri
t::a ée m{e ing Buffer, mfa river | M74HCT240P . . . _ 20P4 _
/Line Receiver with LSTTL-Compatible Inputs :
Octal 3-State Noninverting Buffer/Line Dri
: ae Moninverting Buflertine Driver NI | M7aHC241P | —6 | 6 29 | 20 | 204 | 2—70
/Line Receiver
Octal 3-State Noninverting Buffer/Line Dri
: . c?nmve ing Bu! er. ine Driver NI M74HCT241P o _ o _ 20P4 o
/Line Receiver with LSTTL-Compatible Inputs
Octal 3-State Noninverting Buffer/Line Dri :
cla’ 3-State Noninverting Buller/Line Driver NI | M74HC244P —6 6 29 29 20P4 | 2—75
/Line Receiver
Octal 3-State Noninverting Buffer/Line Driver
NI M74HCT244P — — — — 20P4 —
/Line Receiver with LSTTL-Compatible Inputs
Octal 3-State Inverting Buffer/Line Drive
, o nverting BufferrHine Briver || m7aHcsaoP | — | — | — | — | 20p4 | —
/Line Receiver
Octal 3-State Noninverting Buffer/Line Dri
? a‘e oninverting Buffer/Line Driver NI M74HC541P _ . o . 20P4 _
/Line Receiver
I : Invert output NI : Non-invert output
BUS TRANSCEIVERS
Quadruple 3-State Inverting Bus Transceiver | M74HC242P — — — — 20P4 —
Quadruple 3-State Noninverting Bus Transceiver| NI M74HC243P — — — — 20P4 —
Octal 3-State Noninverting Bus Transceiver NI M74HC245P — — — — 20P4 —
Octal 3-Stat: i il T i i
cta ate N‘omnve ing Bus Transceiver with NI M74HCT245P - o _ _ 20P4 _
LSTTL-Compatible Inputs
Octal 3-State Inverting Bus Transceiver I M74HC640P — — — — 20P4 —
Octal 3- i i i
ctal 3-State In‘vemng Bus Transceiver with | M74HCT640P _ _ _ _ 20P4 _
LSTTL-Compatible Inputs
Octal 3-State Noninverting Bus T i d
cta ?e oninverting Bus Transceiver an NI M74HCE46P . o _ o 24pP4D o
D-Type Flip-Flop . .
Octal 3-State Inverting Bus T i d
cta fae nverting Bus Transceiver an | M74HCE48P _ o _ _ 24P4D _
D-Type Flip-Flop
| * Invert output NI : Non-invert output
MITSUBISHI
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INDEX BY FUNCTION

ELECTRIC

SCHMITT TRIGGERS
Electrical characteristics
Positive- (Negative-| Output | Output Package
Circuit functi T going going | propaga- | propaga- " P
freuit function pe threshold | threshold | tion time | tion time | outlines age
voltage | voltage | (Lto H) | (Hto L)
(V) (V) (ns) (ns)
Hex Schmitt-Trigger Inverter M74HC14P — — — — 14P4 —
Quadruple 2-Input Schmitt-Trigger Positive NAND Gate M74HC132P — — — — 14P4 —
J-K FLIP FLOPS
Electrical characteristics
Opera- Setup Hold K % -
- . ) o < | Package
Circuit function Type tion time time | 2 § & | outlines Page
frequency =
(MHz) (ns) (ns)
Dual J-K Flip-Flop with Reset M74HC73P 21 25 0 V| — U] 14P4 2 —26
Dual J-K Flip-Flop with Reset M74HC107P 21 25 0 V=1l 14P4 2 —44
Dual J-K Flip-Flop with Set and Reset M74HC76P 21 25 0 VUL 16P4 2—36
Dual J-K Flip-Flop with Set and Reset M74HC112P — . — VYUY | 16eP4 —
Dual J-K Flip-Flop with Set and Reset M74HC109P — — — [t [ 16P4 —
t ! Positive-going edge | : Negative-going edge 1/t Active low-level
D-TYPE FLIP FLOPS
Dual D-Type Flip-Flop with Set and Reset M74HC74P 21 25 5 t YU || 14P4 2 —31
Quadruple D-Type Flip-Flop with
M74HC175P — — — — 16P4 —
Common Clock and Reset ! U
uadruple 3-State D-T Flip-FI ith
Quadruple 3-State D-Type Flip-Flop wi M74HC173P — — — 1t |—|—]| 16Pa | —
Common Clock and Reset
Hex D-Type Flip-Flop with Common Clock and Reset M74HC174P 21 25 5 t | — || 16P4 2 —62
Octal D-Type Flip-Flop with Common Clock and Reset| M74HC273P 21 25 0 ti— U] 20rP4 2 —82
QOctal 3-State Noninverting D-Type Flip-Flop M74HC374P — — — t 1 —|— | 20P4 —
Octal 3-Stat i i - Flip-F! ith
al ate N.onlnvertlng D-Type Flip-Flop wi M74HCT374P _ _ _ t == 20P4 -
LSTTL-Compatible Inputs
Octal 3-State Inverting D-Type Flip-Flop M74HC534P — — — t |1 —|—| 20P4 —
Octal 3-State Inverting D-Type Flip-Flop M74HCS564P — — — t|—|—| 20P4 —
Octal 3-State Noninverting Bus T| i d
a . verting Bus Transceiver an M74HCE46P _ _ __ t | —1—1 24pap o
D-Type Flip-Flop
Octal 3-St'ate Inverting Bus Transceiver and M74HCG48P _ . _ t | —1—1 24pap _
D-Type Flip-Flop
t : Positive-going edge 1/ : Active low-level
-
MITSUBISHI 1—s
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INDEX BY FUNCTION

SYNCHRONOUS BINARY COUNTERS

ELECTRIC

Electrical
characteristics . -
Q Q =
Circuit function Type Gount o | & | § |Package | o
frequency g i I outlines
(MHz)
Presettable 4-Bit Binary Counter with Asynchronous Reset M74HC161P — 1 ® |[U®| 16P4 —
Presettable 4-Bit Binary Counter with Synchronous Reset M74HC163P — t ® [IU®| 16P4 —
Presettable 4-Bit Binary Up/Down Counter with Reset M74HC193P — t | ® |[[1®| 16P4 —
Dual 4-Bit Binary Counter M74HC4520P — t | — |[1®) 16P4 —
t ! Positive-going edge J1: Active high-level U': Active low-level @ : Asynchronous ® : Synchronous
SYNCHRONOUS DECADE COUNTERS
Presettable BCD Counter with Asynchronous Reset M74HC160P — t | ® |U®| 16P4 —
Presettable BCD Counter with Synchronous Reset . M74HC162P — [t ]®e |lUe| 16P4 —
Presettable BCD Up/Down Counter with Reset M74HC192P — t 1 ® |[1®]| 16P4 —
Decade Counter/Divider M74HCA4017P — 1 — |[1®| 16P4 —
Dual BCD Counter M74HC4518P — t | — |[l®] 16P4 —
t ! Positive-going edge I'L: Active high-level U': Active low-level ® : Asynchronous ® : Synchronous
OCTAL COUNTER/DIVIDER
[ Octal Counter/Divider M74HC4022P |  —  [Noe| — [J1 | 16P4 | — |
J1: Active high-level o
Note Positive-going edge, 1 (CE is low-state) , when the CLOCK pin is used. Negative-going edge, } (CP is high-state) , when
the CLOCK ENABLE pin is used. '
MONOSTABLE MULTIVIBRATORS
Electrical characteristics =
@
External timing 2 5|7
Circuit function Type resistor/capacitor ;c;” 8 Zifﬁ:g: Page
for setting output & ©
pulse width
Dual Retriggerabie Monostable Multivibrator M74HC123P 1~1MQ/no restriction | O | O 16P4 —
Dual Monostable Multivibrator M74HC221P 1~1MQ/no restriction | O | O | 16P4 —
Dual Precision Monostable Multivibrator
. M74HC4538P | 1~1MQ/norestriction [ O | O | 16P4 —
(Retriggerable, Resettable)
LATCHES
Electrical characteristics
. Output | Output Setup Hold o | . pack
Circuit function Type propaga- | propaga- ‘ | § | aciege | page
tion time | tion time |  time time | & | g | outiines
(LtoH) | (HtoL)
(ns) (ns) (ns) (ns)
Dual 2-Bit Transparent Latch M74HC75P — — — — U|—| 16P4 —
Dual 2-Bit Transparent Latch , M74HC375P — — — — |l — | 16P4 —
8-Bit Addressable Latch/1-of-8 Decoder M74HC259P — — — — iU | 16P4 —
Octal 3-State Noninverting D-Type Transparent Latch M74HC373P — — — — U|Ll| 20pP4 —
Octal 3-State Noninverting D-Type Transparent Latch with '
M74HCT373P — — — — 20P4 —
LSTTL-Compatible Inputs wu
Octal 3-State Inverting D-Type Transparent Latch | M74HC533P — — — — |YUlUy| 2op4 —
Octal 3-State Inverting D-Type Transparent Latch M74HC563P — — — — UL | 20pP4 —
Il: Active high-level 1] : Active low-levél
MITSUBISHI
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INDEX BY FUNCTION

SHIFT REGISTERS

Electrical Operating modes
el o = [ =8| o
Circuit function Type Shift .§ ? % ;0) § l:t‘)?.::lll(l:l(g: Page
frequency| + f_m S| 3
(MHz) s
4-Bit Bidirectional Universal Shift Register M74HC194P — t OO O | 16P4 —
4-Bit Universal Shift Register M74HC195P — 11O|—10O|U| 16P4 —
8-Bit Serial-Input/Paralliel-Output Shift Register M74HC164P — 1O —|— U] 14rP4 —
8-Bit Serial-or Parallel-Input/Serial-Output Shift Register M74HC165P — t{O|—|O|— | 16P4 —
T P~ N I Serial- - - -
8-Bit Serial-or Parallel-Input/Serial-Output Shift Register with M74HC166P _ tlol=lolu 16P4 -
Reset \
-Bit Bidi i i | Shift ist i
8-Bit Bidirectional Universal Shift Register with M74HC299P - tlolololu 20p4 o
3-State Paraliel Outputs
8-Bit Serial-Input/Serial-or Parallel-Output Shift Register with M74HC595P _ t .O ——lu 16P4 o
Latched 3-State Outputs
t : Positive-going edge 1J: Active low-level
BINARY RIPPLE COUNTERS
Electrical
characteristics -
- ! Count & | & | Package
Circuit function Type requency g 8 outlines Page
(MHz)
Dual 4-Stage Binary Ripple Counter M74HC393P — V| 1] 14P4 —
7-Stage Binary Ripple Counter M74HC4024P — V| 1] 14P4 —
12-Stage Binary Ripple Counter M74HC4040P — L iT1| 16P4 —
14-Stage Binary Ripple Counter M74HC4020P — V1] 16P4 —
| I Negative-going edge I1: Active high-level
ASYNCHRONOUS DECADE COUNTER
| Dual 4-stage Binary Ripple Counter with =2 and =5 Sections M74HC390P — [V ]1] 16P4 — |
| ! Negative-going edge I'1: Active high-level
ANALOG SWITCHES/MULTIPLEXERS
L Electrical characteristics
o ‘ ON Propagation time(ns) Pack
Circuit function Type resistance Data Control oi(lzlir?gse Page
Vi=2.8V | nput to (inhibit)
. (a) output input to output
d Anal itch/Mulitipi /D ltipl ith
Quad Analog Swi c.h Multip 'exer‘ emultiplexer wi M74HC4066P . o - 14p4 -
Enhanced ON-Resistance Linearity
8-Channel Analog Multiplexer/Demultiplexer M74HCA4051P — — — 16P4 —
Dual 4-Channel Analog Multiplexer/Demultiplexer M74HCA4052P — — — 16P4 —
Triple 2-Channel Analog Multiplexer/Demultiplexer M74HC4053P — — — 16P4 —
MITSUBISHI 1—7
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INDEX BY FUNCTION

DATA SELECTORS/DIGITAL MULTIPLEXERS

Electrical characteristics
Propagation time(ns) Packa
- ’ ge
Circuit function Output Type Strobe. Select Data outlines Page
(inhibit) input input
to output to output to output
Quadruple 2-Input Noninverting Data Selector/Multiplexer | NI M74HC157P 29 32 32 16P4 2 —54
Quadruple 2-Input Data Selector/Multiplexer with 3s. NI| M7aHC257P _ - - 16P4 _
3-State Outputs
Quadruple 2-Input Inverting Data Selector/Muitiplexer | M74HC158P 29 32 32 16P4 2 —58
Dual 4-Input Data Selector/Multiplexer NI M74HC153P — — — 16P4 —
Dual 4-1 t Dat lector/Multipl ith
u nput Data Selector/Multiplexer wi 35, NIl M74HC253P o _ . 16P4 _
3-State Outputs
8-Input Data Selector/Muitiplexer NI, I | M74HC151P — — — 16P4 —
8-Input Data Selector/Multiplexer with 3-State Outputs 35, NI, || M74HC251P — — — 16P4 —
- Quadruple 2-1 t Data Selector/Multiplexer with
Quadruple Z-Input Data Selector/Multiplexer wi NI | M74HC298P - - — | 1era | —
Output Latch
I * Invert output NI : Non invert output 3S : Three state
DECODERS
Electrical
characteristics
Output | Output Package
Circuit function Type %l;pg%ae- Ft)iro(:npfaig-nt outlinGs Page
(LtoH) | (HtoL)
(ns) (ns) .
1-of-8 Decoder/Demultiplexer M74HC138P 38 50 16P4 2 —49
1-0f-8 Decoder/Demultiplexer with LSTTL-Compatible Inputs M74HCT138P — — 16P4 —
1-0of-8 Decoder/Demultiplexer with Address Latch M74HC237P — — 16P4 —
8-Bit Addressable Latch/1-of-8 Decoder M74HC259P — — 16P4 —
1-0f-10 Decoder M74HC42P 38 38 16P4 2—22
1-0f-16 Decoder/Demultiplexer M74HC154P — — 24P4D —
BCD-to-Seven-Segment Latch/Decoder/Display Driver M74HC4511P — — 16P4 —
BCD-to-Seven-Segment Latch/Decoder/Display Driver for Liquid-Crystal Displays M74HC4543P — — 16P4 —

Segment Identification of M74HC4511P, M74HCA4543P

Decimal number 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
I | Ty T T O Y T B O O
Character (N | l_ T = } 10 1 l_l |
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

INDEX BY FUNCTION

ENCODERS
Electrical characteristics
Output | Output Package
Circuit function Type a;‘;‘pa%‘: lt)igonng-nt outlines Page
(LtoH) [ (Hto L)
(ns) (ns)
Octal-to-BCD Priority Encoder M74HC148P — — 16P4 —
Decimal-to-BCD Priority Encoder M74HC147P — — 16P4 —
COMPARATORS
4-Bit Magnitude Comparator M74HC85P — — 16P4 —
8-Bit Equality Comparator M74HC688P — — 20P4 —
FULL ADDER
[ 4-Bit Binary Full Adder with Fast Carry [ M74HC283P — [ — ] 16pP4 —

PARITY GENERATOR/CHECKER

9-Bit Odd/Even Parity Generator/Checker M74HC280P — [ — | 14P4 — l

MITSUBISHI 1—g
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MITSUBISHI HIGH SPEED CMOS
SYMBOLOGY
Symbol Discriptions
C, Input capacitance
C. Load capacitance Extenally connected load capacitance.
Co Output disabled capacitance The output capacitance when the output is disabled.
Crp Power dissipation capacitance Internal capacitance of the IC calculated from operation supply current.
Cx External timing capacitance External connected capacitanc used to set the output pulse width of a monostable multivibrator.
f Input frequency The sinewave 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.
| Indicates current or input Currents flowing into ICs are taken to be positive and those flowing out as negative.
lcc Supply current The current flowing into the V;;c supply terminal.
loo Supply current The current flowing into the Vpp supply terminal.
Iy Input current Input current flowing into an input terminal when a voltage is applied.
hu 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 out of an input when a specified low voltage is applied.
lo Output current Output current flowing into ICs are taken to be positive and those flowing out as negative.
lorr 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 into an output which is in the low state.
lozu Off-state high-level output current The current flowing into a disable 3-state output with a specified high output voltage applied.
lozL Off-state low-level output current The current flowing out of a disabled 3-state output with ‘a specified low output voltage applied.
L Indicates the low level Used in voltage current suffixes to indicate the low potential level.
o Indicates output
Pgq Power dissipation Product of the supply voltage and the supply current.
R, Input resistance Externally connected intput resistance.
Ry 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 Falitime Amount of time for the clock pulse changing from high to low.
th Hold time Amount of time that input conditions must be held after related inputs arrive:
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.
teHL High-level to low-level Amount of time required from a change of input signal until the output changes from high to low.
output propagation time
tphz Output disable time from Amount of time required from a chage of input signal until the output changes from high to
high-level high-impedance.
teLn Low-level to high-level Amount of time required from a change of input signal until the ourtput signal until output
output propagation time chages from low to high.
teLz Output disable time from low-level Amount of time requied from a change of input signal until the output changes from low to
high-impedance.
tezn 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.
tezL Output enable time to low-level Amount of time required from a change of input signal unmtil the output changes from
high-impedance to low.
tr Risetime Amount of time for the clock pulse changing 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 maintained before related inputs
are changed.
1—10 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

SYMBOLOGY

Symbol Discriptions
trio 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.
Vee Vcc supply voltage )
Voo Vpp supply voltage
Vee Vee supply voltage
Vu Hysteresis voltage. This voltage is the difference between the positive-going threshold and the negative-going
threshold voltages of the Schmitt trigger circuit.
Vv, 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.
Vi 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.
Von High-level output voltage Voltage at an ouptut in the high state.
Voo 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.
Vr+ Positive-going threshold voltage The threshold voltage at which the output changes when the input is changing from low to high.
Vr— Negative-going threshold voltage The threshold voltage at which the output changes when the input is changeing from high to low.
z Indicates the high-impedance state - Indicates that the output is in the high-impedance state.

MITSUBISHI o~
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MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES

TYPE 14P4 14-PIN MOLDED PLASTIC DIL

Dimensions in mm

+0.5
19 032

>
ﬁﬁnnr_ll_lﬁrl

O

6.3+0.15

L J L JLJLJd LJLJ

7.62+0.3

2.5440.25 5001
le

TYPE 16P4 16-PIN MOLDED PLASTIC DIL

Dimensions in mm

+0.5
19 52

b
I‘Hr‘—lrﬂl:'lﬁr—ll'_'l

O

| S [ WEGED [ SNNUS Py SEEN gup SUNE My S G s |

6.3+0.15

7.62+0.3

f— ~

=)

0.5MIN

0.5+0.1
0.3
1501 7.6~10

1—12 MITSUBISHI
ELECTRIC
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PACKAGE OUTLINES

TYPE 20P4 20-PIN MOLDED PLASTIC DIL

Dimensions in mm

+0.5
% o

1
I;ﬁr—ll—lr_ll_lﬁhl_j

O

| S0 QR SUNAN [ SN [ GHUNS jn SN Ruy SRS (uy SIS Du NESD G SR g )

il

2.54+0.25 5
fe

6.3+0.15

7.62+0.3

A=

10000 dL 4-5MAX

0.5MIN |3 MIN

TYPE 24P4D 24-PIN MOLDED PLASTIC DIL

Dimensions in mm

+0.5
20.27 03

e
I‘r—lﬁrﬁrﬂﬁr—![_'lr—‘ll:_ln

Ble O

JLJ L J T IJILJL I L J L JLJLJd
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S v oot }
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QUADRUPLE 2-INPUT POSITIVE NAND GATE

MITSUBISHI HIGH SPEED CMOS

M74HCOOP

DESCRIPTION

The M74HCOOP 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: 54 W/package (max)
(Veec=5V, Ta=25C, quiescent state)

High noise margin: 20% of V¢, min (Vgc=5V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgcc=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 M74HCOOP 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
74LS00.

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

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

FUNCTION TABLE

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

PIN CONFIGURATION (TOP VIEW)

ar—[1 [14]  Vee
INPUTS
B1—[2 [13] — B4
INPUTS
outPuT Y1 +[3 @E*—Nt
11]—v4 outPUT
INPUTS]
B2—[5 10} B3
INPUTS
OUTPUT  Y2+«]|6 9|« A3

8 |— Y3 OuTtpPUT

Outline 14P4

LOGIC DIAGRAM (EACH GATE)

I b_ci>_4>—oY
B

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

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~-+7.0 v
vV, Input voltage —1.5~Vgc+1.5 Y
Vo Qutput veltage —0.5~Vec+0.5 \

o Vv, < 0V —20
1% Input protection diode current V> Voo 20 mA

o Vo < OV —20
lok Output parasitic diode current Vo> Vou 20 mA
lo Output current, per output pin +25 mA
lec Supply/GND current Vee, GND +50 mA
Pd Power dissipation (Note 1) 500 mw
Tstg Storage temperature range —65~-4150 ‘c

Note 1! Ta= —40~+65C and T = 65~85C are derated at —12mW/C
MITSUBISHI 3

ELECTRIC



MITSUBISHI HIGH SPEED CMOS

M74HCOOP

QUADRUPLE 2-INPUT POSITIVE NAND GATE

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

Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voltage 2 6 v
\/ Input voltage 0 Vee \
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
Vec = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+857C Unit
Veo(V) Min Typ Max Min Max
Vo=0.1V, Vcc—0.1V ,2'0 1.5 15
Vin High-level input voltage o] = 20uA 4.5 3.15 3.15 v
6.0 4.2 4.2
Vo = Voo—0. 1V 2.0 0.5 0.5
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 = —20xA | 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
lo, = 20uA 2.0 0.1 0.1
. loL = 20uA 4.5 0.1 0.1
VouL Low-level output voltage Vi=Vy lor = 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
I High-level input current Vv, =6V 6.0 0.1 1.0
Ly 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
s MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCOOP

QUADRUPLE 2-INPUT POSITIVE NAND GATE

SWITCHING CHARACTERISTICS (Ve =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 s
n
t output transition time 10
ThL e : - - C_ = 15pF (Note 3)
teLn Low-level to high-level and high-level to low-level 15 s
n
tenL output propagation time 15
SWITCHING CHARACTERISTICS (Vco = 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
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
tra output transition time 4.5 15 19
6.0 13 16
C_ = 50pF (Note 3)
LT 2.0 90 13
toLn Low-level to high-level and 4.5 18 23
high-level to low-level 6.0 15 19 ns
-level to low-level
¢ 2.0 0 13
tonL output propagation time 4.5 18 23
6.0 15 19
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 2) 25 pF
Note 2 : Cpp is the internal capacitance of the IC calculated from operation supvply current under no-load conditions. (per gate)
The power dissipated during operation under no-load conditions is calculated using the following formula:
Po = Cep * Voo’ * fitles * Voo
Note 3 : Test Cricuit
INPUT Vee OUTPUT
PG DUT
J (1)The pulse generator (PG) has the following
500 Co characteristics (10%~90%): ty = 6ns, t{ = 6ns
GND J; (2) The capacitance C, includes stray wiring
capacitance and the probe input capacitance.
TIMING DIAGRAM
A, B y
Y
MITSUBISHI o—s
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MITSUBISHI HIGH SPEED CMOS

M74HCO2P

QUADRUPLE 2-INPUT POSITIVE NOR GATE

DESCRIPTION

The M74HCO02P 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, Voc=5V)

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

High noise margin: 20% of V¢, min (Vge=5V)
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 M74HCO2P 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.S02.

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

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

FUNCTION TABLE

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

PIN CONFIGURATION (TOP VIEW)

S
outeur  v1 [T 1] Voo
Al Eﬁ [13] = va  outeur
INPUTS l o1~ [3] @E . .
1] - Ad
A2 [&Z@ [10]—-v3  outeur
INPUTS ‘ _— &E* o

INPUTS
ano  [7] (8] A3

outrur  v2+[4]

Outline 14P4

LOGIC DIAGRAM (EACH GATE)

Y
B

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

Symbol Parameter Conditions Limits Unit
Vece Supply voltage —0.5~+7.0 \Y
V, Input voltage —1.5~Vcc+1.5 \Y
Vo Output voltage —0.5~Vcc+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
lee Supply/GND current Ve, GND +50 mA

Pd Power dissipation (Note 1) 500 mwW

Tstg Storage temperature range —65~--150 ‘C
Note 1 : Ta=—40~+65C and T, =65~85C are derated at —12mW/C
_— ‘ MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCO2P

QUADRUPLE 2-INPUT POSITIVE NOR GATE

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

Symbol Parameter Limits Unit
Min Typ Max
Vece 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 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
Vin High-level input voltage 4.5 3.15 3.15 \"
llo| = 201A
6.0 4.2 4.2
) Vo =0.1V, Vec—0.1V 20 05 05
Vo Low-level input voltage 4.5 1.35 1.35 v
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 Vi=Vy lon = —20uA 6.0 5.9 5.9 A\
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 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
[’ 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 HA
lce Quiescent supply current Vi = Vge, GND, lp=0uA 6.0 1.0 10.0 uA
MITSUBISHI sy
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M74HCO2P

QUADRUPLE 2-INPUT POSITIVE NOR 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

t output transition time 10

e 2 - l " Cp = 15pF (Note 3)

teLH Low-level to high-level and high-level to low-level 15
ns

teHL output propagation time 15

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

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

Veo(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
-level to low-leve ns

9 2.0 75 9%

truL output transition time 4.5 15 19

6.0 13 16

CL = 50pF (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

- -levi

9 2.0 % 113

tenL output propagation time 4.5 18 23

6.0 15 19
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 2) 31 pF

Note 2 : Cpp 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 = Cep * Vec? * fitloe * Voo
Test Cricuit

INPUT Vee OUTPUT

PG DuUT

500

TIMING DIAGRAM

iGND lCL

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

characteristics (10%~90%): tr = 6ns, tf = 6ns
(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.

Vee
A, B 7 50% §50%
GND
trie trin
| l<-
90% % "
Y 50% 50%
10% 10%
oL
tone teLn
1 1
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MITSUBISHI HIGH SPEED CMOS

M74HCUO04P

HEX UNBUFFERED INVERTER

DESCRIPTION
The M74HCUO4P is a semiconductor integrated circuit con-
sisting of six unbuffered inverters.

FEATURES

® High-speed: 7ns typ. (C_=15pF, Vcc=5V)

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

High noise margin: 20% of Vg, min (Vgc=5V)
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 M74HCUO4P 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.S04. Unbuffered Y outputs make this device suitable for
linear circuit applications such as oscillators and amplifier
circuits as well as logic system applications. However, con-
sideration must be given in linear circuit applications dissi-
pated power is much greater than of the 4000B series.
When input A'is high, output Y is low, and when input A is
low, output Y is high.

FUNCTION TABLE

Input Output
A Y
L H
H L

PIN CONFIGURATION (TOP VIEW)

NePUT A1 =[] = [14]  Vee
OUTPUT Y1+ E& %E — A6 INPUT
INPUT A2 —[3] [12] - v6 outPur
OUTPUT Y2+ E& %E — A5 INPUT
INPUT A3 —[5 | [10]—+ v5 outpur
OUTPUT Y3+ E& %E «— A4 INPUT

ano  [7] [8]—v4 outpur

Outline 14P4

LOGIC DIAGRAM (EACH INVERTER)

Ao——Do—oY

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

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7.0 Y
A Input voltage —1.5~Vge+1.5 Y
Vo Output voltage —0.5~Vgc+0.5 \
1 Input protection diode current Vi<V —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
lcc Supply/GND current Vee, GND +50 mA
Pd Power dissipation (Note 1) 500 mwW
Tstg Storage temperature range —65~-+150 C

Note 1 ! Ta= —40~-+65C and Taq = 65~85C are derated at —12mW/C
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCUO04P

HEX UNBUFFERED INVERTER

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

Symbol Parameter - Limits Unit
Min Typ Max
Vece Supply voltage 2 6 v
Vv, Input voltage 0 Vee Vv
Vo Output voltage 0 Vee \%
Topr Operating temperature range —40 |. -85 c
tr, tf Input risetime, falltime no Limit ns
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25T —40~+85C Unit
Vec(V) Min Typ Max Min Max
Vo=10.2V, llo| =20uA 2.0 1.7 1.7
Vin High-level input voltage Vo=0.5V, |lo| =20uA 4.5 3.6 3.6 Vv
Vo=0.5V, |lo| =20xA 6.0 4.8 4.8
Vo = Vcc—0.2V, llo| = 20zA 2.0 0.3 0.3
A\ Low-level input voltage Vo = Vee—0.5V, |lo| = 20uA 4.5 0.8 0.8 Y
Vo =Vcc—0.5V, |lo] = 20uA 6.0 1.1 1.1
2.0 1.8 1.8
Vi=Vy, lou=—20uA 4.5 4.0 4.0
Vou | High-level output voltage 6.0 5.5 5.5 |. v
V= GND, loy= —4.0mA 4.5 3.98 3.84
Vi= GND, lon = —5.2mA 6.0 5.48 5.34
2.0 0.2 0.2
Vi=Vp, loo=—20nA 4.5 ' 0.5 0.5
VoL Low-level output voltage 6.0 0.5 0.5 \%
Vi=Vce, loL = 4.0mA 4.5 0.26 0.33
V= Vge, 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
lcc Quiescent supply current V= Vg, GND, lg=0uA 6.0 1.0 10.0 “A
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCU04P

HEX UNBUFFERED INVERTER

SWITCHING CHARACTERISTICS (Veo =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
tral output transition time Co = 15pF (Note 3) 10
toLn Low-level to high-level and high-level to low-level 13 ns
tenL output propagation time 13
SWITCHING CHARACTERISTICS (vcc =2~6V, Ty = —40~+85C)
Limits
Symbol Parameter Test conditions . 25C —40~+85C Unit
Vec(V) Min Typ Max Min Max
2.0 75 95
trm Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
9 2.0 75 %
trae output transition time 4.5 15 19
6.0 13 16
C_ = 50pF (Note 3)
LT 2.0 82 103
teLn Low-level to high-level and 4.5 16 21
high-level to low-level 6.0 14 18 ns
- -lev
9 2.0 82 103
tonL output propagation time 4.5 16 21
6.0 14 18
C, Input capacitance 15 15 pF
Cpp Power dissipation capacitance (Note 2) 25 pF

Note 2 : Cpp is the internal capacitance of the 1C 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 * Vec? * fitlee * Veo

Note 3 [ Test Cricuit

INPUT Vee OUTPUT
PG DuUT
J (1) The pulse generator (PG) has the following
50Q C. characteristics (10%~90%): ty = 6ns, t{ = 6ns
GND (2) The capacitance C,_ includes stray wiring
capacitance and the probe input capacitance.

TIMING DIAGRAM

A

MITSUBISHI 11
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MITSUBISHI HIGH SPEED CMOS

M74HCOS8SP

QUADRUPLE 2-INPUT POSITIVE AND GATE

DESCRIPTION

The M74HCO8P 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, Vgc=5V)

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

High noise margin: 20% of Vce, min (Vee=5V)
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 M74HCO08P 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
741L.S08. .
Buffered Y outputs improve input-to-output transfer charac-

PIN CONFIGURATION (TOP VIEW)

1a—[1]

INPUTS { B E

ourPuT 1y« [3]
2a— [4]

INPUTS { 2o ]

ourrut 2y« [6]

\J

&
&

ano  [7]

E Vee
@E =
INPUTS
[12] 48 }
[11] — 4y outpur

0] - 3a
9] —38

8] —3v oureur

} INPUTS

Outline 14P4

LOGIC DIAGRAM (EACH GATE)

teristics and reduce to a minimum output impedance varia- A
tions with respect to input voltage variations. %
When both A and B inputs are high, output Y is high, and B
when at least one of the inputs is low, the output is low.

P
FUNCTION TABLE

Inputs Output

A B Y

L L L

H L L

L H L

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

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~-+7.0 Y
\A Input voltage —1.5~Vge+1.5 Vv
Vo Output voltage —0.5~Vgc+0.5 \2

o Vi <oV —20
[I1% Input protection diode current Vi> Voo 20 mA
o . Vo < OV —20

lok Output parasitic diode current Vo Voo 20 mA
lo Output current, per output pin +25 mA
lcc Supply/GND current Ve, GND +50 mA
Pd Power dissipation (Note 1) 500 mw
Tstg Storage temperature range —65~-+4150 C

Note 1 ! Taq= —40~+65C and Ty = 65~85C are derated at —12mW/C
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCO8P

QUADRUPLE 2-INPUT POSITIVE AND GATE

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

Limits
Symbol Parameter - Unit
Min Typ Max
Vece Supply voltage 2 6 \
vV, Input voltage 0 Vce \%
Vo Output voltage 0 Vee \
Topr Operating temperature range —40 -+85 C
Vee = 2.0V 0 1000
tr, 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
Viu High-level input voltage o] = 20uA 4.5 3.15 3.15 Vv
6.0 4.2 4.2
2.0 0.5 0.5
Vo=0.1V
Vio Low-level input voltage 4.5 1.35 1.35 \%
lo| = 20A
v 6.0 1.8 1.8
lon = —20A 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vo High-level output voltage Vi =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
lou = 20uA 2.0 0.1 0.1
loL = 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
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 Vv, =0V 6.0 —0.1 —1.0 A
lce Quiescent supply current Vi=Vce, GND, lo=0uA 6.0 1.0 10.0 A
MITSUBISHI 13
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MITSUBISHI HIGH SPEED CMOS

M74HCOS8SP

QUADRUPLE 2-INPUT POSITIVE AND GATE

SWITCHING CHARACTERISTICS (Veo =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
' tput transition time 10
trHL output transi |o.n im : Gy = 15pF (Note 3)
teLn Low-level to high-level and high-level to low-level 15 ns
teHL output propagation time 20
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 . 75 95
trin Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
g 2.0 75 95
trm output transition time 4.5 15 19
' 6.0 13 16
CL = 50pF (Note 3
LT ) 2.0 121 151
teLn Low-level to high-level and 4.5 - 24 30
high-level to low-level 6.0 20 25 ns
¢ 2.0 121 151
o output propagation time 4.5 24 30
6.0 20 25
C Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 2) 40 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 is calculated using the following formula:
Po = Cpp * Vec? * fitlec * Vee '

Note 3 : Test Cricuit

INPUT Vee OUTPUT

PG DUT

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

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

500

TIMING DIAGRAM

Vee

A B 50%

-—j \.——- GND
] trie
90% Vou
Y 50%

10% VoL

tPHL

MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS
TRIPLE 3-INPUT POSITIVE NAND GATE
DESCRIPTION
The M74HC10P is a semiconductor integrated circuit con- PIN CONFIGURATION (TOP VIEW)
sisting of three 3-input positive-logic NAND, usable as
negative-logic NOR gates.
\
FEATURES wours | A 1] vee
® High-speed: 10ns typ. (C,=15pF, Vcc=5V) B1 _.E@E._ c1
® Low power dissipation: 52W/package (max)
(Vee=5V, Ta=25T, quiescent state) Az“E E_’ Y1 outRuT
® High noise margin: 20% of Vgg, min (Vgc=5V) weuts | B2—[4] [11]+-c3
L] Ca}pable of driving 10 LSTTL loads CZ*E E“ g3 | euts
® Wide operating voltage range: Vgc=2~6V
® Wide operating temperature range: Ta=—40~+85C OUTPUT Y2 ‘—E E‘— A3
GND |7 8 |—vY OUTPUT
APPLICATION = <
General purpose, for use in industrial and consumer digital
equipment.
Outline 14P4
FUNCTIONAL DESCRIPTION
Use of silicon gate technology allows the M74HC10P to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series LOGIC DIAGRAM (EACH GATE)
while giving high-speed performance equivalent to the
74LS810.
Buffered Y outputs improve input-to-output transfer charac-
teristics and reduce output impedance variations with re-
spect to input voltage variations.
When all inputs A, B and C are high, output Y is low, and v
when at least one of the inputs is low, the output is high.
[¢]
FUNCTION TABLE
Inputs Output
A N Y
L L H
H L H
L H H
H H L
N=B-C
ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+47.0 \%
V, Input voltage —1.5~Vcc+1.56 \Y;
Vo Output voltage —0.5~Vcc+0.5 \

v, <oV —20
hk Input protection diode current Vi > Voo 20 mA
Vo < OV —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 (Note 1) 500 mw
Tstg Storage temperature range —65~+150 C

Note 1 ! Ta= —40~+65C and Ty = 65~85'C are derated at —12mwW/C )
MITSUBISHI ’—15
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MITSUBISHI HIGH SPEED CMOS

M74HC10P

TRIPLE 3-INPUT POSITIVE NAND GATE

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

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 risetime, falltime Vee = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25°C —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo =0.1V, Vgc—0.1vV 2.0 1-5 -5
Viu High-level input voltage 1] = 2042A 4.5 3.15 3.15 . \
: 6.0 4.2 4.2
Vo = Voe—0. 1V 2.0 0.5 0.5
Vio Low-level input voltage lol = 201A 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
Von High-level output voltage Vi= Vi, Vi 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
VoL Low-level output voltage Vi=Vpy loL = 201A 6.0 0.1 0.1 v
lo = 4.0mA 4.5 0.26 0.33
lo. = 5.2mA 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 Vv, =0V 6.0 —0.1 —1.0 “
lec Quiescent supply current V;=Vce, GND, lo=0xA 6.0 1.0 10.0 ~A
216 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC10P

TRIPLE 3-INPUT POSITIVE NAND GATE

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

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 tr ition ti 10
THL output transi lO'n ime : Co= 15pF (Note 3)
teLn Low-level to high-level and high-level to low-level 15 ns
teHL 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
L] Low-level to high-level and 4. 15 19
high-level to low-level 6.0 13 16 ns
Ign-lev w-lev
9 2.0 75 95
traL output transition time 4.5 15 19
6.0 13 16
CL = 50pF (Note 3)
LT er Al 2.0 % 120
teLn Low-level to high-level and 4.5 19 24
high-level to low-level 6.0 16 2 ns
igh-level to low-level
9 2.0 % 120
touL output propagation time 4.5 19 24
) 6.0 16 20
C, Input capacitance 10 10 pF
Cep 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 is calculated using the following formula:
Pp = Cpp * Voo * fitlec * Voo
Note 3 : Test Cricuit
INPUT Vee OUTPUT
PG DUT
J (1)The pulse generator (PG) has the following
500 C. characteristics (10%~90%): tr = 6ns, tf = 6ns
GND l (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.
TIMING DIAGRAM
A, B, C a U
Y
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MITSUBISHI HIGH SPEED CMOS

M74HC27P

TRIPLE 3-INPUT POSITIVE NOR GATE

DESCRIPTION

The M74HC27P 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, Vcc=5V)

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

High noise margin: 20% of Vcc, min (Voc=5V)
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 M74HC27P 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
741.827.

Buffered Y outputs improve input-to-output transfer charac-
teristics and reduce output impedance variations with re-
spect to input voltage variations.

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

FUNCTION TABLE

Inputs Output
A N Y
L L H
H L L
L H L
H H L
N=B+C

PIN CONFIGURATION (TOP VIEW)

ar—[1] g E Voo
M e 2] [13]—c1 ieuT
A2—[3] [12]+ v1  outeur
INPUTS B2 — E E +C3
c2—[5] HTo]— 83 | weurs
outrur 2 +[6] 9] A3
ano 7] 18]~vs ourur

Outline 14P4

LOGIC DIAGRAM (EACH GATE)
Ao—-Dc:—
oo >

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

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7.0 \Y
Vv, Input voltage —1.5~Vgc+1.5 \Y
Vo Output voltage —0.5~Vce+0.5 \Y

" " v, <ov —20
Ik Input protection diode current V> Voo 20 mA
o Vo < OV —20

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

Note 1 I Ta= —40~+65C and T = 65~857C are derated at —12mW/C
918 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC27P

TRIPLE 3-INPUT POSITIVE NOR GATE

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

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \"
V, Input voltage 0 Vce \Y
Vo Output voltage 0 Vce \%
Topr Operating temperature range —40 +85 c
Vec = 2.0V 0 1000
tr, tf Input risetime, falltime Vec = 4.5V 0 500 ns
Vce = 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 o = 20xA 4.5 3.15 3.15 Vv
6.0 4.2 4.2
2.0 0.5 0.5
Vo=10.1V, Vgc—0.1V
Vie Low-level input voltage llo| = 20uA 4.5 1.35 1.35 \
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —201A 4.5 4.4 4.4
Von High-level output voltage V=V loy = —20uA 6.0 5.9 5.9 \
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
low = 20zA 4.5 0.1 0.1
VoL Low-level output voltage V=V, ViL 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
b High-level input current V=6V 6.0 0.1 1.0
[N Low-level input current V=0V 6.0 —0.1 —1.0 A
lec Quiescent supply current V= Vge, GND, lp=0uA 6.0 1.0 10.0 uA
MITSUBISHI P

ELECTRIC



MITSUBISHI HIGH SPEED CMOS

M74HC27P

TRIPLE 3-INPUT POSITIVE NOR GATE

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

Test diti Limits Unit

Symbol Parameter est conditions i Tve Mo
trin Low-level to high-level and high-level to low-level 10 ns

jon ti - 10

trHL output transition time Gy = 15pF (Note 3)

teLn Low-level to high-level and high-level to low-level 15 ns

thHL output propagation time 15

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

Symbol Parameter Test conditions 25C —40~+857C Unit

Veo(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

9 2.0 75 %

trrc output transition time 4.5 15 19

6.0 13 16

C. = 50pF (Note 3)

LT 2.0 9 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 9 13

terL 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 @ 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 is calculated using the following formula:
Po = Cpp * Vec? * fitlece * Vec

Note 3 ! Test Cricuit

INPUT Vee OUTPUT

PG DUT

(1) The pulse generator (PG) has the following
500 i C. characteristics (10%~90%): ty = 6ns, tf = 6éns
GND ’L

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

TIMING DIAGRAM

2—20 MITSUBISHI
ELECTRIC



QUADRUPLE 2-INPUT POSITIVE OR GATE

MITSUBISHI HIGH SPEED CMOS

M74HC32P

DESCRIPTION

The M74HC32P 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, Vcc=5V)

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

High noise margin: 20% of V¢g, min (Vec=5V)
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 M74HC32P to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equfvalent to the
741832,

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

PIN CONFIGURATION (TOP VIEW)

O— [
Al— 18] Veo
INPUTS By E@ E s
oureut  v1 - [3] @E — A4 Pt
A2~ lz [11]—va  outpur
weusy EE e oo
outPut 2+ [6] @E —na | F
anND  [7] [8]—~vs outPur

Outline 14P4

LOGIC DIAGRAM (EACH GATE)

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

A B Y

L L L

H L H

L H H

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

Symbol Parameter Conditions Limits Unit
Vee Supply voltage ) —0.5~+7.0 \Y
V, Input voltage - —i.5~Vgcti.5 vV
Vo Output voltage —0.5~Vcc+0.5
hk 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
lce Supply/GND current Ve, GND +50 mA
Pd Power dissipation (Note 1) 500 mwW
Tstg Storage temperature range —65~-150 ‘C

Note 1 : Ta= —40~+65C and Ty = 65~85TC are derated at —12mW/C
MITSUBISHI o
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MITSUBISHI HIGH SPEED CMOS

M74HC32P

QUADRUPLE 2-INPUT POSITIVE OR GATE

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

Limits
Symbol Parameter - Unit
Min Typ Max
Vce Supply voltage 2 6 \%
vV, Input voltage 0 Vece v
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~+85TC Unit
Vee(V) Min Typ Max Min Max
Vo = Voam0. 1V 2.0 1.5 1.5
Vin High-level input voltage o] = 20uA 4.5 3.15 -3.15 \
6.0 4.2 4.2
Vo= 0.1V, Vo= Vcc—0.1V 2.0 0-5 0-5
Vie Low-level input voltage llo| = 201A 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 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
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage V=V loL = 20uA 6.0 0.1 0.1 \%
loo = 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 HA
lcc Quiescent supply current V= V¢c, GND, lo=0xA 6.0 1.0 10.0 uA
92— MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC32P

QUADRUPLE 2-INPUT POSITIVE OR GATE

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

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trom Low-level to high-level and high-level to low-level 10
true output transitic{n time : CL = 15pF (Note 3) 10 ns
teLn Low-level to high-level and high-level to low-level 18 n
teHL output propagation time 18 s
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
gn-! -lev
gn-leve 2.0 75 9%
tr output transition time 4.5 15 19
6.0 13 16
C. = 50pF (Note 3
= S0pF (Note 3) 2.0 100 125
teun Low-level to high-level and 4.5, 20 25
high-level to low-level 6.0 L 2 ns
9 2.0 100 125
tomL output propagation time 4.5 20 25
6.0 17 21
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 2) 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 is calculated using the following formula:
Po = Cpp * Vec? * fittlee * Ve '
Note 3 @ Test Cricuit
INPUT Vee OUTPUT
PG DUT
(1)The pulse generator (PG) has the following
500 GND C. characteristics (10%~90%): ty = 6ns, t{ = 6ns
l. (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.
TIMING DIAGRAM :
VAR e
A B +50% X 50%
____/ \— GND
trin Lt
0% 90% Vou
Y 50% 50%
19/
10% 10% VoL
ton ten
1
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MITSUBISHI HIGH SPEED CMOS

M74HC42P

1-OF-10 DECODER

DESCRIPTION
The M74HC42P is a semiconductor integrated circuit con-
sisting of a BCD to decimal decoder.

PIN CONFIGURATION (TOP VIEW)

-\
FEATURES (w-[F— [ ve
® Active-low output YO N
® High speed: 17ns typ. (C,=15pF, Voo=5V) V1= [2]qn ™ aop—{15] -0
® Low power dissipation: 201W/package (max) 'Vz<—|:3_-_‘—° Y2 Al —E*—Al
(Vee=5V, Ta=257, quiescent state) oureuts { Vae-[E}-dvs . me}73] 2 r INPUTS
® High noise margin: 20% of Vg, min (Vge=5V)
@ Capable of driving 10 LSTTL loads A-[5]qve  ag—1z]-n3
® Wide operating voltage range: Vgc=2~6V %._E_o Y5 Y9 O_E_.W ]
® Wide operating temperature range: Ta=—40~-4-85C
| w—-[7}ve v v8p—10] V8 { outeuTs
APPLICATION ao [E] C—3]-w J
General purpose, for use in industrial and consumer digital
equipment.
FUNCTIONAL DESCRIPTION Outline 16P4
Use of silicon gate technology allows the M74HC42P 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.542.
When a BCD code is applied to inputs A0, A1, A2, and A3,
the one output of the outputs YO through Y9 corresponding
to this input value changes to low and all others become
high. Use AO 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 go high.
LOGIC DIAGRAM
\
> OUTPUTS

INPUTS ﬁ i )”‘
D s
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MITSUBISHI HIGH SPEED CMOS

M74HC42P

1-OF-10 DECODER

FUNCTION TABLE

Decimal Inputs Outputs

number [ a3 A2 Al A0 Yo Y1 Y2 Y3 Y4 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, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7.0 \Y
V, Input voltage | —1.5~Vgc+1.5 \'
Vo Output voltage —0.5~Vee+0.5 \
Ik Input protection diode current V<O —2 mA

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

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

Note 1 ! Tgq= —40~-+65C and Tq = 65~85C are derated at —12mwW/C
RECOMMENDED OPERATING CONDITIONS (Ta=—40~+85¢C)
Symbol Parameter . Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \
Vi Input voltage 0 Vee \%
Vo Output voltage 0 Vee \Y
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
MITSUBISHI 2—25
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MITSUBISHI HIGH SPEED CMOS

M74HCA42P

1-OF-10 DECODER

ELECTRICAL CHARACTERISTICS

. Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) 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 \2
[lo] = 20uA
6.0 4.2 4.2
Vo =0.1V, Vcc—0.1V 2.0 0-5 0-5
Vio 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=Vnu, ViL 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 0.1
VoL Low-level output voltage Vi =V, ‘V.._ 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
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 #A
lce Quiescent supply current V= Vce, GND, lop=0uA 6.0 4.0 40.0 ~A
SWITCHING CHARACTERISTICS (Vco =5V, Ta=25C)
» Limits
Symbaol Parameter Test conditions i Tvo Vo Unit
trim Low-level to high-level and high-level to low-level 10 ns
trhe output transition time L= 15pF (Note 3) 10
teLn Low-level to high-level and high-level to low-level 25 ns
tenL output propagation time 25
SWITCHING CHARACTERISTICS (vec = 2~6V, Ty = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Veo(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
tra output transition time / 4.5 15 19
6.0 ’ 13 16
CL = 50pF (Note 3) 20 150 189
teLn Low-level to high-level and 4.5 30 38
- high-level to low-level 6.0 2% 32 ns
2.0 150 189
tenL - output propagation time 4.5 30 38
6.0 26 32
C, Input capacitance 10 10 pF
Cpp 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.
The power dissipated during operation under no-load conditions is calculated using the following formula:
Po = Cpp * Vec® * fitlec * Vee

25 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC42P

1-0F-10 DECODER

Note 3 : Test Cricuit
INPUT Vee QUTPUT
PG DUT J
500 C

28

TIMING DIAGRAM

(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.

/————-\ Vee
A 50% 50%
__/ \_—. GND
tric tron
e
[E—— Vou
. 90% 90%
Y ' 0% 9
OUT-OF-PHASE) 0% Z 50%
OUTPUT 10% VoL
tou, | 10% teLn
1
——\ Von
v 50% 50%
(IN-PHASE OUTPUT) | WS
toun trHL
%
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MITSUBISHI HIGH SPEED CMOS

M74HC73P

DUAL J-K FLIP-FLOP WITH RESET

DESCRIPTION

The M74HC73P 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: 10uW/package (max)
(Veo=5V, Tag=25TC, quiescent state)

® High noise margin: 20% of Vgc, min (Vgc=5V)

® 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 M74HC73P 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 M74HC73P contains two edge-triggered J-K flip flops,
each circuit with independent clock input CK, direct reset
input Rp, and both J and K inputs.

When CK changes from high-level to low-level, the data
just previously at J and K signals appear in output Q and Q
in accordance with the function table given. When Ro is
low, Q and Q become low-level and high-level respective-

PIN CONFIGURATION (TOP VIEW)

CLoCK INPUT CK1 — [T 4] 1 neuT
DiReCT RESET g — [Z |- o}—{73] —
weur k1 =[TH[T™ | —{i2]= a1

vee [4] 1] anD

CLOCK INPUT CK2 — Ej ! ‘l_l__ol “—K2 INPUT

_ > CK
R}ES?T RESET Ro2 _,@ 9]— Q2

‘4K Rp 0
La —-Q2

OUTPUTS

OUTPUTS

INPUT 1 —|7

Outline 14P4

ly, irrespective of the state of the other input signals. When
used as a J-K flip flop, Rp should be maintained at high.

A unit, the M74HC107P, having the same functions and
electrical characteristics ‘as the M74HC73P but with pins 7
and 14 being GND and Vcc respectively is also available.

LOGIC DIAGRAM (EACH FLIP FLOP)
DIRECT RESET INPUT
R ©
o cP = % Q
OuTPUTS
J o—i| _
Q
INPUTS
op cp cp
K cP CcP
CLOCK INPUT CIP ¥ cP T -
cK © bc D-—T
P
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MITSUBISHI HIGH SPEED CMOS

M74HC73P

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 i 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 : lrrelevant
Q° - 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 (Ta=—40~+85C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Voo Supply voltage —0.5~+47.0 \%
V, Input voltage —1.5~Vgec+1.5 \Y
Vo Output voltage —0.5~Vgc+0.5 \"

o v, <oV —20
hik Input protection diode current Vi> Voo 20 ‘mA
o Vo < OV —20

lok Output parasitic diode current Vo > Voo 20 mA
lo Output current, per output pin +25 mA
lcc Supply/GND current Ve, GND +50 mA
Pd Power dissipation (Note 2) 500 mw
Tstg Storage temperature range —65~-4150 ‘C

Note 2 ! Ta= —40~+65T and T, = 65~85C are derated at —12mW/C
MITSUBISHI 2—29
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MITSUBISHI HIGH SPEED CMOS

M74HC73P

DUAL J-K FLIP-FLOP WITH RESET

RECOMMENDED OPERATING CONDITIONS (1,=—0~+85¢)

Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 2 6 \%
V, Input voltage 0 Vece \%
Vo Output voltage 0 Vee \Y
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
Vo=0.1V, Vge—0.1V 2.0 -5 1-5
Viu High-level input voltage 4.5 3.15 3.15 \
[lo] = 20uA
6.0 4.2 4.2
Vo=0.1V, Vcc—0.1V 2.0 0-5 0-5
Vo Low-level input voltage 1ol = 204A 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 \%
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 = 201A 4.5 0.1 0.1
Voo Low-level output voltage Vi= Vi, ViL loo = 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
e Low-level input current V, =0V 6.0 —0.1 —1.0 uh
lcc Quiescent supply current Vi = Vec, GND, lo=0uA 6.0 2.0 20.0 HA
30 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC73P

DUAL J-K FLIP-FLOP WITH RESET

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

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
trae output transition time 10 ns
teLn Low-level to high-level and high-level to low-level C_ = 15pF (Note 3) 21
tenL output propagation time (CK — Q, Q) 21 ns
teLn Low-level to high-level and high-level to low-level 26
tpHL output propagation time (Rp — Q, Q) 26 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 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 31 24
2.0 75 95
trom Low-level to high-level and 4.5 15 19
X 6.0 13 16
high-level to low-level 2.0 75 %5 ns
tra output transition time 4.5 15 19
6.0 13 16
2.0 126 160
toLn 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—aq,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
teHL (Ro—Q, Q) 4.5 31 39
6.0 26 32
C Input capacitance L 10 - 10 pF
Ceo Power dissipation capacitance (Note 4) l pF
Note 4 : 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 * Vec? * fitlee * Ve
TIMING REQUIREMENTS (Vcc =2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min viax
2.0 80 101
tw CK, Rp pulse width 4.5 16 20 ns
| &0 19 | 17
J and K setup time with 2.0 100 125
tsu — 4.5 20 25 ns
respect to CK
6.0 17 21
. X 2.0 0 0
J and K hold time with
th respect to CK 4.5 0 0 ns
6.0 0 0
Ro recovery time with 2.0 100 125
trec e 4.5 20 25 ns
respect to CK
6.0 17 21
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MITSUBISHI HIGH SPEED CMOS

M74HC73P

DUAL J-K FLIP-FLOP WITH RESET

Note 3 ! Test Cricuit

INPUT Vee OUTPUT
PG DUT
l (1)The pulse generator (PG) has the following
500 CL characteristics (10%~90%): ty = 6ns, tf = 6ns
GND (2) The capacitance C, includes stray wiring
capacitance and the probe input capacitance.

TIMING DIAGRAM

. \ Vee
Ro 50% Fso%
GND
trec
Vee
GND
tone | teHL
90% Von
Q 50% / 50%
true 0% VoL
troe < o trin ten
90% 7’- 90% Von
Q 50% 50% 50%
tene 0% ’ | R 10% Vou

) [_— Vee
50%

GND

GND
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DUAL D-TYPE FLIP-FLOP WITH SET AND RESET

MITSUBISHI HIGH SPEED CMOS

M74HC74P

DESCRIPTION

The M74HC74P 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: 10u#W/package (max)
(Voc=5V, Ta=25C, quiescent state)

High noise margin: 20% of Vgc, min (Vee=5V)
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 M74HC74P 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
74LS74.

The M74HC74P contains two independent D-type flip flops,
each circuit with clock input CK, direct set input Sp, and
direct reset input Ro.

When used as a D-type flip flop, both Sp and Ry, are held
at high. When clock input CK changes from low-level to

PIN CONFIGURATION (TOP VIEW)

DIRECT
RESET INPUT
DIRECT
DATA INPUT RESET INPUT
CLOCK INPUT DATA INPUT
DIRECT
U CLOCK INPUT
DIRECTSET
INPUT
ouTPUTS

Outline 14P4

high-level, the data just previously input at D appears at the
output Q and Q in accordance with the function table given.
Use of Sp and Rp permits direct R-S flip flop operation.
When S;, and Rp are low, Q and Q are both high-level but
when Sp and Rp simultaneously become high, the condition
of Q and Q cannot be predetermined.

LOGIC DIAGRAM (EACH FLIP FLOP)

DIRECT __
RESET S50
INPUT

DATA |
INPUT

CLOCK ok o

INPUT

OUTPUTS

s Q
A
1 >

[s]

<
-

DIRECT __
RESET Ry O——
INPUT
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MITSUBISHI HIGH SPEED CMOS

M74HC74P

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET

FUNCTION TABLE (Note 1)

Inputs Outputs
So Rop 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 I X Q° Q°
Note 1 : . lrrelevant

* 0|0 « - X%

° ©°

: Change from low to high level

: Change from high to low level

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

* When Sp and Rp are low, Q and Q are both high-level but when So
and Rp simultaneously become high, the condition of Q and Q cannot

be predetermined.

ABSOLUTE MAXIMUM RATINGS (7a= —40~+85C, uniess otherwise noted)

Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7.0 v
V. Input voltage —1.5~Vgc+1.5 \Y
Vo Output voltage —0.5~Vee+0.5 Vv
Ik Input protection diode current i<y =20 » mA

V) > Vee 20
lok Output parasitic diode current Vo< ¥ =20 mA
Vo > Vee 20

lo Output current, per output pin +25 mA
lee Supply/GND current Vee, GND +50 mA
Pd Power dissipation (Note 2) 500 mwW
Tstg Storage temperature range —65~+4150 C

Note 2 ! Tgq= —40~+65C and Ty = 65~85C are derated at —12mW/C
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC74P

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET

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

Symbol Parameter - Limits Unit
Min Typ Max
Vece Supply voltage 2 6 \Y
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, 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
Vo =0.1V, Vgc—0.1V 2.0 -5 1-5
Vin High-level input voltage | = 20uA 4.5 3.15 3.15 \
6.0 4.2 4.2
2.0 0.5 0.5
Vo =0.1V, Vec—0.1V
ViL Low-level input voltage llo! = 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, 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
lor = 204A 2.0 0.1 o
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
[ 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 uA
lcc Quiescent supply current V= V¢, GND, lp=0uA 6.0 2.0 20.0 A
MITSUBISHI A 35
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MITSUBISHI HIGH SPEED CMOS

M74HC74P

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET

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
trhL output transition time 10 ns
teLn Low-level to high-level and high-level to low-level C. = 15pF (Note 4) 30
teHL output propagation time (CK — Q, Q) 30 ne
teLn Low-level to high-level and high-level to low-level 40
tenL output propagation time (Sp, Rp — Q, Q) 40 ns
SWITCHING CHARACTERISTICS (vcc =2~6V, Ty = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+-85"C 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
trm output transition time 4.5 15 19
6.0 13 16
2.0 175 220
teLn Low-level to high-level and C_ = 50pF (Note 4) 4.5 35 44
high-level to low-level 6.0 30 37
output propagation time 2.0 175 221 ns
teny (ck—Qq, Q) 4.5 35 44
6.0 30 37
2.0 230 290
| S 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
tonL (So, Ro—Q, Q) 4.5 46 58
6.0 39 49
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 3) 47 pF
Note 3 ! 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:

Po = Cpp * Vec? * fitlec * Vee

Note 4 : Test Cricuit
INPUT Vee OUTPUT
PG DUT

(1) The pulse generator (PG) has the following
50Q C. characteristics (10%~90%): ty = 6ns, tf = 6ns
GND ’1; (2) The capacitance C,_ includes stray wiring
capacitance and the probe input capacitance.

ISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC74P

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET

TIMING REQUIREMENTS (vec = 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
D setup time with 2.0 100 125
tsu res| ec‘: to CK 5 2 5 ns
P 6.0 17 21
. . 2.0 0 0
D hold time with
th respect to CK 4.5 0 0 ns
pe 6.0 0 0
Sp, Ro recovery time with 2.0 5 5
) Vi wi
trec reDs e:t to CK ! 4.5 5 5 ns
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%.
‘ Vo
TLH
| teHL
%190% Von
Q 50%
10%
. Vou
tri trn
tw
Vee _'\ /—_ Vee
Ro §50% 7 50%
GND GND
trec
Vee Vee
cK 50%
GND GND
tein oL
Vou b Von
Q 50% Q 50%
— Vo Vou
tor teLn
Vou Vou
Q 50% Q 50%
VoL Vo
MITSUBISHI sy
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DUAL J-K FLIP-FLOP WITH SET AND RESET

MITSUBISHI HIGH SPEED CMOS

M74HC76P

DESCRIPTION

The M74HCT76P 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, Voc=5V)

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

High noise margin: 20% of Vg, min (Vec=5V)
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 M74HC76P 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.576.

The M74HC76P contains two edge-triggered J-K flip flops,
each circuit with independent clock input CK, direct set Sp
and direct reset Rp inputs, and both J and K inputs.

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

PIN CONFIGURATION (TOP VIEW)
J
CLOCK INPUT CK1 —[1 | L_6_|<— K1 INPUT
RGE,r St [2gh| ™o - o
omeCT _ - cK — loureuts
ReseT INpuT Rl "E Jso! ,‘__4|" al
' INPUT 1 -.E 73] onD
Veo [5] tzl« K2 INPUT
cLock INeuT CK2 — [[6] ﬁ b St —T1]~ a2
- oK _ toutruTs
SRecTur So2— [ M« Ro? 10f—~ Q2 »
T
RtSereur Ro2—[8] v =z et
Outline 16P4

and Rp become low, Q and Q both become high-level but
when S, and Rp 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.

An integrated circuit, the M74HC112P, is also available.
This IC has same functions and electrical characteristics as
the M74HC76P but with pin 8 being GND and pin 16 Vc¢c.

2—38

LOGIC DIAGRAM (EACH GATE)
DIRECT ,
INPUT
S © | r GD—OQ
DIRECT our
RESET INPUT PUT
— cpP
o cp
Jo—|
<
1 inpuT b
cpP CP CP
K cP CcP
cpP cP —
CP &5 CP CF
CLOCK INPUT ,
, CK
cP
MITSUBISHI

ELECTRIC



MITSUBISHI HIGH SPEED CMOS

M74HC76P

DUAL J-K FLIP-FLOP WITH SET AND RESET

FUNCTION TABLE (Note 1)

Inputs Outputs
Sp 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 i 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 . lrrelevant
9" * Output state Q before clock input changed.
Q° . Output state Qg before clock input changed.
Toggle : Inverted state before clock input changed. . _
* : When Sp and Rp are low-level, Q and Q are both high-level but when Sp and Rp

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

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

mined.

Symbol Parameter Conditions Limits Unit
Vce Supply voltage —0.5~+7.0 Vv
vV, Input voltage —1.5~Vee+1.5 Y
Vo Output voltage —0.5~Vee+0.5 \%

- v, < 0V —20

ik Input protection diode current V> Voo 20 mA

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 (Note 2) 500 mwW
Tstg Storage temperature range —65~+150 ‘C

Note 2 ! Ta= —40~+65C and Ty = 65~85C are derated at —12mW/C
MITSUBISHI r—39
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MITSUBISHI HIGH SPEED CMOS

M74HC76P

DUAL J-K FLIP-FLOP WITH SET AND RESET

RECOMMENDED OPERATING CONDITIONS (15 = —40~+85C)

Limits
Symbol Parameter - Unit
Min Typ Max
Vee Supply voltage 2 6 \'
vV, Input voltage 0 Vece \
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
Veo(V) Min Typ Max Min Max
Vo=0.1V, Vec—0.1V 2.0 -5 -5
Vin High-level input voltage 4.5 3.15 3.15 \Y
lo| =2014A
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 \
lo| = 201A
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=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
VoL Low-level output voltage Vi=Vi, Vi loL = 20uA 6.0 0.1 0.1 v
lo. = 4.0mA 4.5 0.26 0.33
lor = 5.2mA 6.0 0.26 0.33
hin 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 “
lcc Quiescent supply current V)= Ve, GND, lo=0uxA 6.0 2.0 20.0 7.
2—40 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC76P

DUAL J-K FLIP-FLOP

WITH SET AND RESET

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

. Limits .
Symbol Parameter Test conditions Vin Tvo Mox Unit
fmax Maximum clock frequency 30 MHz
trin Low-level to high-level and high-level to low-level 10 ns

trae output transition time 10
teLn Low-level to high-level and high-level to low-level 21 ns
teHL output propagation time (CK — Q, Q) CL = 15pF (Note 3) 21
teLn Low-level to high-level and high-level to low-level 26 ns
tonL output propagation time (Rp — Q, Q) 26
teLn Low-level to high-level and high-level to low-level 28 s
tenL output propagation time (Sp — Q, Q) 28
SWITCHING CHARACTERISTICS (Vcc = 2~6V, Ta = —40~+85C)
Limits
Symbol - Parameter Test conditions 25°C —40~+85C Unit
Voc(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 9
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
. 2.0 126 160
teLn Low-level to high-level and 4.5 25 32
high-level to low-level 6.0 22 27
output propagation time 2.0 126 160 ns
ton ©K-aq @ C. = 50pF (Note 3) 4.5 25 32
6.0 22 27
2.0 155 191
teLn Low-level to high-level and 4.5 31 39
high-level to low-level 6.0 26 33
output propagation time 2.0 155 191 ns
tor (Ro—Q, Q) 4.5 31 39
6.0 26 33
2.0 165 210
thLH Low-level to high-level and 4.5 33 4
high-level to low-level 6.0 . 28 35
output propagation time 2.0 165 210 ns
(T (So—Q, Q) 4.5 33 4
6.0 28 35
C, Input capacitance 10 10 pF
Crp Power dissipation capacitance (Note 4) pF
Note 4 . 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 = Cpp * Vec? * fitlec * Voo '
MITSUBISHI i
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MITSUBISHI HIGH SPEED CMOS

M74HC76P

DUAL J-K FLIP-FLOP WITH SET AND RESET

TIMING REQUIREMENTS (Ve =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
- 2.0 100 125
J, K setup time with
tsu = 4.5 20 25 ns
respect to CK
6.0 17 21
J, K hold time with 2.0 0 0
th respect to CK 4.5 0 0 ns
P 6.0 0 0
— 2.0 100 125
| Sp, R i ith
troc o, Fo recovery fime wi 4.5 20 25 ns
respect to CK
6.0 17 21
Note 3 : Test Cricuit
INPUT Ve OUTPUT
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.
TIMING DIAGRAM
\ Vee
;50%
GND
Vee
50% 50% .
GND
toLn tone tone
V,
90% 90% oH
QorQ 50% 50% 50%
10% 10%
| tren tru, ' Vo

GND
Vee
GND

Vee

GND

2—42
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MITSUBISHI HIGH SPEED CMOS

M74HC86P

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE

DESCRIPTION
The M74HC86P is a semiconductor integrated circuit con-
sisting of four 2-input exclusive OR gates.

FEATURES

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

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

High noise margin: 20% of Ve, min (Vgc=5V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vgc=2~6V

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

© © 0 6

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC86P 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.S86.

Buffered Y outputs 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, output Y
is low, and when the levels of the two inputs are opposite,
the output is high.

FUNCTION TABLE

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

PIN CONFIGURATION (TOP VIEW)

NESE
INPUTS E
Y —~|Z

OUTPUT v «E

INPUTS " —.E
B2 —’E

OUTPUT  y2 «E

GND E

1]~ va

Outline 14P4

\J
1__4| Vec
@ @%“B“}.Wg
12]— A4
@ %.— & } INPUTS
lE' E 9|+~ A3

EI —y3 OUTPUT

LOGIC DIAGRAM (EACH GATE)

S e,

ABSOLUTE MAXIMUM RATINGS (75= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vece Supply voltage —0.5~+7.0 \
vV, Input voltage —1.5~Vge+1.5 \%
Vo Ouiput vollage —0.5~Vss+0.5 Y

. N v, <oV —20
Ik Input protection diode current V> Vea 20 mA
lok Output parasitic diode current Vo< OV —20 mA
Vo > Ve 20

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

Note 1 @ Ty= —40~-+65C and Ty = 65~85C are derated at —12mW/C
MITSUBISHI 2—43
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MITSUBISHI HIGH SPEED CMOS

M74HCS86P

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE

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

Symbol Parameter Limits Unit
Min Typ Max
Vce Supply voitage 2 6 \
Vv, 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, falltime Vec = 4.5V 0 500 ns -
[ Vec=6.0v 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol . Parameter Test conditions 25°C —40~+-85C Unit
Veo(V) Min Typ Max Min Max
2.0 1.5 1.5
Vin High-level input voltage IY:lloé;Z;x Vee=0.1V 4.5 | 3.15 3.15 v
6.0 4.2 4.2
2.0 0.5 0.5
Vio Low-level input voltage IYZI;Oé;Z;\ Vee=0.1v 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
Von High-level output voltage V=V, 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
lou = 20uA 4.5 0.1 0.1
Vou Low-level output voltage Vi=Vn, ViL loL = 20¢A 6.0 0.1 0.1 \
lo. = 4.0mA 4.5 0.26 0.33
lou = 5.2mA 6.0 0. 26 0.33
lin 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 KA
lcc Quiescent supply current V)= Vge, GND, lo= 0uA 6.0 1.0 10.0 A
2—a4 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HCS86P

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE

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

Symbol P; t Test diti Limits Unit
ymbol arameter est conditions i v Mo
tron Low-level to high-level and high-level to low-level 10 ns
traL output transiti?n time : Cu= 15pF (Note 3) 10
teLn Low-level to high-level and high-level to low-level 20 ns
teHL output propagation time 20
SWITCHING CHARACTERISTICS (Vco = 2~6v, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
[ Veov) | Min Typ Max Min Max
2.0 75 95
trin Low-level to high-level and 4.5 15 19
. 6.0 13 16
high-level to low-level ns
2.0 75 95
trm output transition time 4.5 15 19
6.0 13 16
CL = 50pF (Note 3)
2.0 120 151
teLn Low-level to high-level and 4.5 24 30
high-level to low-level 6.0 20 26 ns
-level to low-level
¢ 2.0 120 151
tenL output propagation time 4.5 24 30
6.0 20 26
C, Input capacitance l 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 gate)
The power dissipated during operation under no-load conditions is calculated using the following formula:
Pp = Cpp * Vec® * fitlee * Ve
Note 3 ! Test Cricuit
INPUT Vee OUTPUT
PG DUT
(1) The pulse generator (PG) has the following
500 Cy characteristics (10%~90%): ty = 6ns, tf = 6ns
’ GND (2) The capacitance C, includes stray wiring
capacitance and the probe input capacitance.
TIMING DIAGRAM
/ \ ) v,
A 7 50% L 50% CC
GND
/_____ Voo
B \; 50% ? 50%
GND
true trm
90% 90% Vou
Y 50% 50% 50% 50%
10% 10% Vou
tenL teun tene ’ teLn |
I | |
MITSUBISHI o—d5
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MITSUBISHI HIGH SPEED CMOS

M74HC107P

DUAL J-K FLIP-FLOP WITH RESET

DESCRIPTION

The M74HC107P 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)

(Vec=5V, Ta=257C, quiescent state)

High noise margin: 20% of V¢c, min (Vge=5V)

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 M74HC107P 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.8107.

The M74HC107P contains two edge-triggered J-K flip
flops, each circuit with independent clock input CK, direct
reset Rp, and both J and K inputs. '
When CK changes from high-level to low-level, the data
just previously input at J and K signals appear in output Q

and Q in accordance with the function table given. When

PIN CONFIGURATION (TOP VIEW)

INPUT E Voc
&=y DIRECT
[13] - Rot REE eur
ouTPUTS o
12] + CK1 CLOCK INPUT
INPUT 1] K2 INPUT
| | —
Q2|5 " e E" Ro2 RESET InNpUT
OUTPUTS | CK<p .
1 Q2+[e}—oro k| H 2]~ TK2 cLock neut
GND E [8]v2 weur

Outline 14P4

Rp is low, Q and Q become low-level and high-level re-
spectively, irrespective of the state of the other input sig-
nals. When used as a J-K flip flop, Rp should be main-
tained at high.

M74HC107P and M74HC73P are functionally and electri-
cally identical, differing only in pin arrangement.

LOGIC DIAGRAM (EACH FLIP FLOP)

CLOCK INPUT :
CK

RESETI_NPUT .
Rp ©
— — Q
cP cp D ° I
OUTPUTS
o] 5l
—{>o—o Q
INPUTS CP
cP
K cp
CP CP cP

MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

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 Q° Q°
H ) L H L H
H. ) H L H L
H 1 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
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 (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+47.0 \
vV, Input voltage —1.5~Vge+1.5 Vv
Vo Output voltage —0.5~Vec+0.5 \

- Vi <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 +25 mA
lec Supply/GND current Vee, GND +50 mA
Pd Power dissipation (Note 2) 500 mwW
Tstg Storage temperature range —65~-1150 C

Note 2 : Ta= —40~+65C and Ta = 65~857C are derated at —12mW/C
«©
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MITSUBISHI HIGH SPEED CMOS

M74HC107P

DUAL J-K FLIP-FLOP WITH RESET

RECOMMENDED OPERATING CONDITIONS (15=—40~+85¢C)

Limits
Symbol Parameter - Unit
Min Typ Max
Vece Supply voltage 2 6 \2
\ Input voltage 0 Vee \4
Vo Output voltage 0 Vece v
Topr Operating temperature range —40 +85 C
Voo = 2.0V o | 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, Vec—0.1V 2.0 1.5 1.5
Vin High-level input voltage 4.5 3.15 3.15 \"
llo] = 20A
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
lon = —20uA 4.5 4.4 4.4
Von High-level output voltage V)=V, 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 = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi=Vu, ViL loL = 201A » 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
hn 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=0xA 6.0 2.0 20.0 HA
®
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MITSUBISHI HIGH SPEED CMOS

M74HC107P

DUAL J-K FLIP-FLOP WITH RESET

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

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
trie output transition time 10 ns
teLn Low-level to high-level and high-level to low-level C. = 15pF (Note 3) 21
teHL output propagation time (CK — Q, Q) 21 ns
teLH Low-level to high-level and high-level to low-level 26
tpHL output propagation time (Rp — Q, Q) 26 ns
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 5 4
fmax Maximum clock frequency 4.5 27 21 MHz
6.0 31 24
( 2.0 75 %5
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
trr output transition time 4.5 15 19
6.0 13 16
2.0 126 160
teLH Low-level to high-level and C_ = 50pF (Note 3) 4.5 25 32
high-level to low-level 6.0 21 27
output propagation time 2.0 126 160 ns
tonL (Ck—aq,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
output propagation time 2.0 155 194 ns
tenL (Ro—0Q, Q) 4.5 31 39
6.0 26 32
C, Input capacitance 10 10 pF
Cpp Power dissipation capacitance (Note 4) pF
Note 4 : 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 * Vec? * fitlee * Voo
TIMING REQUIREMENTS (Vcc = 2~6V, Ta = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) Min 'yp iviax iviin Max
2.0 80 101
tw CK, Rp pulse width 4.5 16 20 ns
6.0 14 17
J and K setun t ith 2.0 100 125
6.0 17 21
" . 2.0 0 0
6.0 0 0
Ro recovery time with 2.0 100 125
trec respect to CK 4.5 20 % ns
6.0 17 21
.
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MITSUBISHI HIGH SPEED CMOS

M74HC107P

DUAL J-K FLIP-FLOP WITH RESET

Note 3. Test Cricuit
INPUT Vee OUTPUT
PG DUT
500

TIMING DIAGRAM

2

(1)The pulse generator (PG) has the following
characteristics (10%~90%): ty = 6ns, tf = 6ns
(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.

Vee
Ro 50% \; 50%
GND
trec
—\ Vee
CK - X50% 50%
GND
teLn oL oL
F50% 90% Von
Q 50% 50% 50%
10% X10%
tren true VoL
trie trom teLn
90% 90% Vou
Q 50% 50% 50%
10% 10%
tone [ VoL

;50% 7
/ 50% \

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

M74HC138P

1-OF-8 DECODER/DEMULTIPLEXER

DESCRIPTION
The M74HC138P 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, Vgc=5V)

® Low power dissipation: 204 W/package (max)
(Vce=5V, Ta=25C, quiescent state)

® High noise margin: 20% of Vcc, min (Vec=5V)

® 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 M74HC138P 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
741.5138. :

When operated as a decoder, the inputs AQ, A1, and A2 are
designated with a 3-bit binary code, the one ouptut of YO
through Y7 corresponding to this value becomes low-level
and the remaining seven outputs become high-level. In this

PIN CONFIGURATION (TOP VIEW)

no— [—— 6] Voo
INPUTS{ A1 — Iz a1 *%vob—{T5] - 70
n2— 32 vip—ia] - v

cs2— [4}—dcs2 v2p—13] - V2

O

QHIP SELECT ! €83 — [B |—cs3 vap—12] - ¥3 poutruts
cst— [6}—{cst1 vap—11] —Va
ouTPUT Y7 Y7 10] =5
uteur 97« [T vz, _vsp—i0]

I

evo  [8] (5]~ V6 J

Outline 16P4

case, chip select input CS1 must be high-level while CS2
and CS3 are held at low-level. When CS1, CS2, and CS3
are in conditions other than those given above, the outputs
are all high-level irrespective of the level of AQ through A2.
When operated as a 1-line to 8-line demultiplexer, CS1,
CS2 or CS3 is used as Data Input and A0, A1 and A2 input '
are as slecting input.

Vee
LOGIC DIAGRAM _ _ _ R -—@9
1 | K 3\
X N | 19 Yo
\ ] Y1
19 Y1
1
J —
. 13) Y2
a0 Q
. . | _
12 Y3
INPUTST Al 9 OUTPUTS
l = e 1) VA
oD T D
J —
10) Y5
=36
cs2 (4 9) Y6
CHIP SELECT |
INPUTS | 7 ¥7
G I
L cst
- - - - *—.—]
GND
MITSUBISHI 251

ELECTRIC



MITSUBISHI HIGH SPEED CMOS

M74HC138P

1-OF-8 DECODER/DEMULTIPLEXER

FUNCTION TABLE (Note 1)

Inputs Outputs
CS1 CSX A2 Al AO Y0 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 : Irrelevant
ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7.0 \
V, Input voltage —1.5~Vge+1.5 Y
Vo Output voltage —0.5~Vge+0.5 2
Ik Input protection diode current Vi<oy =20 . mA

Vi > Voo 20
lok Output parasitic diode current Vo <OV -2 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 ! Tq= —40~+65C and Ta = 65~85C are derated at —12mW/C

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

Symbol Parameter - Limits Unit
Min Typ Max
Vee Supply voltage 2 6 v
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 risetime, falltime Vee = 4.5V 0 500 ns
Vge = 6.0V 0 400
952 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC138P

1-OF-8 DECODER/DEMULTIPLEXER

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) Min Typ Max Min Max
) ) Vo= 0.1V, Vgc—0.1V 2.0 -5 -5
Vin High-level input voltage llo| = 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 )
Vo Low-level input voltage ol = 201A 4.5 1.35 1.35 \Y
6.0 1.8 1.8
lon = —20¢A 2.0 1.9 1.8
lon = —20A 4.5 4.4 4.4
Vou High-level output voltage Vi = Vi, Vi 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
loL = 20uA 2.0 0.1 0.1 .
lo = 20uA 4.5 0.1 0.1
VoL Low-level output voltage V)=V, 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
I High-level input current V=6V 6.0 | 0.1 1.0
I Low-level input current Vv, =0V 6.0 —0.1 —1.0 “A
lcc Quiescent supply current V)= Vce, GND, lo=0uxA 6.0 4.0 40.0 A
SWITCHING CHARACTERISTICS (vee =5V, Ta=25¢C)
Symbol Parameter Test conditions - Limits Unit
Min Typ Max
trim Low-level to high-level and high-level to low-level 10 ns
trae output transition time 10
teLn Low-level to high-level and high-level to low-level 25 ns
tonL output propagétlon time (A —'Y) = 15pF (Note 3) 35
teLH Low-level to high-level and high-level to low-level 25
tonL output propagation time (CS1— ) 25 ne
teLH Low-level to high-level and high-level to low-level 25 ns
tenL output propagation time (CS2, CS3—Y) 30
MITSUBISHI g3
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MITSUBISHI HIGH SPEED CMOS

M74HC138P

1-OF-8 DECODER/DEMULTIPLEXER

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

. Limits
Symbol Parameter Test conditions 25C —40~+85T Unit
Vee(V) | Min Typ Max Min Max
2.0 75 95
trm Low-level to high-level and . 4.5 15 19
high-level to low-level 6.0 13 16 ns
) 2.0 75 95
trie output transition time 4.5 15 19
6.0 13 16
2.0 150 189
| 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
teuL (A—Y) 4.5 40 50
C, = 50pF (Note 3) g:g ]gg ];;
teLn Low-level to high-level and 4.5 30 38
high-level to low-level 6.0 26 32
output propagation time 2.0 150 189 ns
tew. | (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
R output propagation time 2.0 175 221 ns
terL (Cs2, €S3—V) 4.5 . 35 44
6.0 30 37
C, Input capacitance 10 10 pF
Cprp Power dissipation capacitance (Note 4) 82 pF

Note 4 © 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? * fitlce * Voo

o—5d MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC138P

1-OF-8 DECODER/DEMULTIPLEXER

Note 3 ! Test Cricuit

INPUT

PG

Veo OUTPUT

I

500

TIMING DIAGRAM

DUT
J (1)The pulse generator (PG) has the following
Co characteristics (10%~90%): ty = 6ns, t{ = 6ns
GND J’; (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.

) /—\ Vee Vee
A +50% §50% cst
___/ GND GND
terL teLn
RE—— . Von Von
YO~Y7 YO~Y7 50% 50%
Vou : Vou
teHL
90% Von
50%
10% Vou
trn tru
Cs2, CS3
YO~Y7 50% 50%
Voo
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QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER

MITSUBISHI HIGH SPEED CMOS

M74HC157P

DESCRIPTION
The M74HC157P 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)
(Voe=5V, Ta=25C, quiescent state)

High noise margin: 20% of Vgg, min (Vge=5V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Vogc=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 M74HC157P 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 M74HC157P consists of four circuits each combining
data selector functions for selecting one of two input line
signals and multiplexer functions for converting 2-bit para-
llel data into to serial data using time-division.

The 2-line signal is applied to data inputs A and B, and ai-
ter 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
A and B, and connecting the output of a binary counter to S,

PIN CONFIGURATION (TOP VIEW)

\
s-—

no—[2}—no °

80 ~[3 =0

SELECT INPUT El Vee
OUTPUT-

BE ENABLE
Oep—15]— OF ENABL
A3—{14]- a3
DATA INPUTS
oureu - vo{a}—vo  s3—{13]- B3
A -[5}ar  v3{12]~ v3 oureur
si~[6]B1 Az 11]- A2
DATA INPUTS

vi=[7}v1 , s2{10] B2

anp [8] I—E]—o Y2 OUTRUT

« DATA INPUTS {

DATA INPUTS {

OuUTPUT

Outline 16P4

A and B data will be serial output at Y synchronous with the
clock pulse in the order A-B. Both S and ouput-enable in-
put OE are common to all four circuits. When OE becomes
high, all the outputs, YO though Y3, become low-level
irrespective of input signals.

M74HC157P and M74HC257P are identical in function and
in pin arrangement, differing in that the output of
M74HC257P is 3-state.

2—56

LOGIC DIAGRAM ouTPUTS
A ™
Y0 Y1 Y2 Y3 Vee
—- - - - - - -1
4 12 B
;
| o — .
'
1
—@—(35—~ O 1)~ (0 19— -
(A0 BO Al BI A B2 A3 B3
DATA INPUTS OUTPUT-ENABLE SELECT INPUT
INPUT
MITSUBISHI

ELECTRIC



MITSUBISHI HIGH SPEED CMOS

M74HC157P

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 (7= —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7.0 Vv
V, Input voltage ‘ —1.5~Vge+1.5 \
Vo Output voltage —0.5~Vgc+0.5 Y

. . Vv, <0V —20

hik Input protection diode current Vi> Voo 20 mA

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 (Note 2) 500 mw
Tstg Storage temperature range —65~-+150 ‘C

Note 2 : Ta= —40~-+65C and Tq = 65~85C are derated at —12mW/C

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

Limits
Symbol Parameter - Unit
3 Min Typ Max
Vce 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 risetime, falltime Vee = 4.5V 0 500 ns
Ve = 6.0V 0 400
MITSUBISHI 57
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MITSUBISHI HIGH SPEED CMOS

M74HC157P

QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter Test conditions 25°C —40~+85C Unit
Vee(V) Min Typ Max Min Max
. ) Vo=0.1V, Vge—0.1V 2.0 1.5 1.5
Vin High-level input voltage llo| = 20iA 4.5 3.15 3.15 \
6.0 4.2 4.2
Vo=0.1V, Voc—0.1V 20 0.5 0.5
Ve 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, 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
loL = 20uA 2.0 0.1 0.1
loL = 20¢A 4.5 0.1 0.1
Voo Low-level output voltage Vi= Vi, VL loL = 201A 6.0 0.1 0.1 \%
lo. = 4.0mA 4.5 0.26 ] 0.33
lo. = 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 Vv =0v 6.0 —0.1 —1.0 uA
lce Quiescent supply current V= Vce, GND, lo= 0uA 6.0 4.0 40.0 A
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
trae output transition time 10
teLH Low-level to high-level and high-level to low-level 20
tpHL output propagation time (A, B—Y) 20 ns
C, = 15pF (Note 3)
teLn Low-level to high-level and high-level to low-level v 20 ns
terL output propagation time (S —Y) 20
teLH Low-level to high-level and high-level to low-level 18 ns
tpHL output propagation time (OE — Y) 18
P_— MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC157P

QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER

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
trp output lraqsition time 4.5 15 19
6.0 13 16
2.0 125 158
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 ns
terL (A, B—Y) 4.5 25 32
: : 6.0 21 27
C, = 50pF (Note 3) 2.0 125 158
teLh 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—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 ns
output propagation time 2.0 115 145
tenL (CE—Y) 4.5 23 29
6.0 20 25
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 4) 51 pF
Note 4 : 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 = Cep * Voo * fitlec * Vec
Note 3 : Test Cricuit
INPUT Vee OUTPUT
PG DUT
(1) The pulse generator (PG) has the following
500 Co characteristics (10%~90%): ty = 6ns, tf = 6ns
iGND ’1; (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.
TIMING DIAGRAM
Vee
INPUT jl 50% %\ 50%
P ~ GND
Lt ) true
0% Vou
IN PHASE OUTPUT 50%
10%
R Vo,
tene
N Ut ! Lt
>}
C;UT OF PHASE :gZ;
(4
OUTPUT 10%
teLn ton
1
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QUADRUPLE 2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER

MITSUBISHI HIGH SPEED CMOS

M74HC158P

DESCRIPTION
The M74HC158P 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: 20zW/package (max)
(Voc=5V, Ta=25C, quiescent state)

High noise margin: 20% of V¢c, min (Vec=5V)
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 M74HC158P 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
741.5158.

The M74HC158P consists of four circuits each combining
data selector functions for selecting one of two input line
signals and multiplexer functions for converting 2-bit para-
" llel data into to 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 serial

PIN CONFIGURATION (TOP VIEW)

\J

s [@ v
A0 _.E_T 20 ° OF 5] GE QUIPUT-ENABLE

SELECT INPUT

DATA INPUTS {

Bo—~[Gl g0  as+{14]- a3
B DATA INPUTS
OUTPUT YO ‘-E—O Y0 B3 -—Er B3

A —[Ejar  vap{12]-¥3 oureur
DATA INPUTS

Bi~[6]—B1  Agf—{11]- A2
outrur - Y1711 , B2f—{10]-- B2

GND E ?:———El- Y2 OUTPUT

} DATA INPUTS

Outline 16P4

output at Y synchronous with the clock pulse in the order A-
B. Both S and ouput-enable input are common to all four
circuits. When OE becomes high-level, all the outputs, YO
though Y3, become high-level irrespective of input level
signals.

LOGIC DIAGRAM OUTPUTS
- A
Yo oY Y2 Y3 Vee
—- - - - - - -6
12 B—
.
1 pre— ﬁ —T
1
—(2)—@——— 5)— DaRd 19—(@3)r -
A0 BD Al Bl A2 B2 A3 B3
DATA INPUTS OUTPUT-ENABLE  SELECT
INPUT INPUT
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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 Irrelevant

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

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7.0 \%
vV, Input voltage ' —1.5~Vcc+1.5 W
Vo Output voltage —0.5~Vcc+0.5 \Y
1P Input protection diode current Vi< v —20 mA

Vi > Vee 20
. Vo < OV —20
lok Output parasitic diode current mA
Vo > Vee 20
lo Output current, per output pin +25 mA
lce Supply/GND current Ve, GND +50 mA
Pd Power dissipation . (Note 2) 500 mw
Tstg Storage temperature range —65~-4150 C

Note 2 ! Ta= —40~+65C and Ty = 65~85C are derated at —12mW/C

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

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

M74HC158P

QUADRUPLE 2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER

ELECTRICAL CHARACTERISTICS

Limits
Symbol Parameter ) Test conditions 25°C —40~+85C Unit
Vee(V) Min Typ Max Min Max
' ) Vo=0.1V, Vec—0.1V 20 15 -5
Vin High-level input voltage 4.5 3.15 3.15 \
llo| = 20uA
6.0 4.2 4.2
Vo=0.1, Vec—0.1V 2.0 05 05
Vie Low-level input voltage llo| = 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=Vp, Vi loy = —20uA 6.0 5.9 5.9 v
lon = —4.0mA 4.5 4.18 4.13
loy = —5.2mA 6.0 5. 68 5. 63
lou = 20uA 2.0 0.1 0.1
loL = 20uA 4.5 0.1 0.1
Vouo Low-level output voltage Vi=Vi, ViL loL = 20uA 6.0 0.1 0.1 Vv
lor = 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
IS Low-level input current vV, =0V 6.0 —0.1 —1.0 HA
lcc Quiescent supply current Vi =Vgc, GND, lg=0xzA 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
THL output transition time 10
teLn Low-level to high-level and high-level to low-level 20 ns
tpuL output propagation time (A, B—Y) 20
- - C_ = 15pF (Note 4)
teLh Low-level to high-level and hlgh-level to low-level 20 ns
teuL output propagation time (S —Y) 20
teLn Low-level to high-level and high-level to low-level 18
tpuL output propagation time (OE — Y) 18 ns
f
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MITSUBISHI HIGH SPEED CMOS

M74HC158P

QUADRUPLE 2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER

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

Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) Min Typ Max Min Max
2.0 75 95
trom Low-level to high-level and 4.5 15 19
high-level to low-level 6.0 13 16 ns
g 2.0 75 9%
traL 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 s
output propagation time 2.0 125 158 n
tenL (A, B—Y) 4.5 25 32
6.0 21 27
CL = 50pF (Note 4)
L e it 2.0 125 158
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
tenL (s—=V) 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 ns
output propagation time 2.0 115 145
tenL (CE—Y) 4.5 23 29
6.0 20 25
C, Input capacitance 10 10 pF
Cpp 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 = Cpp * Voc? * fitlec * Voo
Note 4 @ Test Cricuit
INPUT Vee OUTPUT
PG DUT
(1) The pulse generator (PG) has the following
500 C. characteristics (10%~90%): t; = 6ns, t = 6ns
GND (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.
TIMING DIAGRAM
Vee
INPUT )f 50% ¥ 509
_— \ GND
true
be—
90% Von
IN PHASE OUTPUT 50%
10%
e Voo
ter
trin
V.
» 90% o
OUT OF PHASE 50%
OUTPUT o
10% v,
oL
toLn tene
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MITSUBISHI HIGH SPEED CMOS

M74HC174P

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

DESCRIPTION

The M74HC174P is a semiconductor integrated circuit con-
sisting of six edge-triggered D-type flip flops with common
clock and direct reset inputs, as well as independent data
input. :

FEATURES

® High-speed: (clock frequency) 60MHz typ.
(CL=15pF, Vec=5V)

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

High noise margin: 20% of Vcc, min (Vge=5V)
Capable of driving 10 LSTTL loads :
Wide operating voltage range: Vgc=2~6V

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

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

FUNCTIONAL DESCRIPTION
Use of silicon gate technology allows the M74HC174P to

DIRECT
RESET INPUT
OuTPUT

DATA INPUTS

OUTPUT
DATA INPUT

OuUTPUT

o [T
Qo+ [2]
00—[3]
p1—[4]
Q1[5
02— [6|
Qz2+[7]
oo [5]

Outline 16P4

PIN CONFIGURATION (TOP VIEW)

OuTPUT

DATA INPUTS

OUTPUT

DATA INPUT

OUTPUT

CLOCK INPUT

FUNCTION TABLE (Note 1)

maintain 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 t H H
7418174, H 1 L L
The M74HC174P contains six edge-triggered D-type flip H ! X Q’
flops, sharing common clock CK and direct reset Ro inputs. :_" )L( i Cl)'o
When clock input CK changes from low-level to high-level
the data just previously input at D appears at the Q output Note 1 : ); fgr:[evam ,

: Change from low to high level
in accordance with the function table given. } % Change from high to low level
When Rp becomes low, all the Q outputs become low Q° :Output state Q before clock input
irrespective of the other input signals. When used as a D- changed.
type flip flop, Rp is held at high-level.

LOGIC DIAGRAM
OUTPUTS

Qo
rck| | ek
R RS
]
DIRECT RESETINPUT H_D 1 * —&—
CLOCK INPUT CK (9

DATA INPUTS

2—64 Mi
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MITSUBISHI HIGH SPEED CMOS

M74HC174P

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

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

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7.0 \
\ Input voltage —1.5~Vge+1.5 \4
Vo Output voltage —0.5~Vce+0.5 Vv
1193 Input protection diode current Vi< —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
lcc Supply/GND current Vee, GND +50 mA
Pd Power dissipation (Note 2) 500 mw
Tstg Storage temperature range —65~-+150 c

Note 2 : Ta= —40~+65C and T = 65~85C are derated at =12mW/C

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

Symbol Parameter Limits Unit
Min Typ Max
Vce 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 risetime, falltime Vee = 4.5V 0 500 ns
Ve = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
- Limits
Symbol Parameter Test conditions 25°C . —40~+85C Unit
Vee(V) Min Typ Max Min Max
Vo= 0.1V, Vec—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, Vgc—0.1V 2.0 0-5 0-5
Vie Low-level input voltage 4.5 1.35 1.35 \%
[1o] = 201A
6.0 1.8 1.8
lonw = —20uA 2.0 1.9 1.9
lon = —20pA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vu, ViL 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 = 201A 4.5 0.1 0.1
VoL Low-level autput voltage Vi= Vi, Vi loL = 201A 6.0 0.1 0.1 \"
lo.=4.0mA 4.5 0.26 0.33
lo. = 5.2mA 6.0 0. 26 0.33
hn High-level input current V, =6V 6.0 0.1 1.0
IR Low-level input current V=0V 6.0 —0.1 —1.0 “A
lcc Quiescent supply current V)= V¢, GND, lo=0¢A 6.0 4.0 40.0 #A
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MITSUBISHI HIGH SPEED CMOS

M74HC174P

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

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

. Limits
Symbol Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock frequency 30 MHz
trin Low-level to high-ievel and high-level to low-level 10 ns
trhl output transition time 10
teLn Low-level to high-level and high-level to low-level C_ = 15pF (Note 3) 30 ns
teHL output propagation time (CK — Q) 30
High-level to low-level output propagation time
terL — 30 ns
(Ro— Q)
SWITCHING CHARACTERISTICS (Vco =2~6V, Ta = —40~+85T)
' 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
trie output transition time 4.5 15 19
6.0 13 16
CL = 50pF (Note 3) 2.0 165 706
teLH Low-level to high-level and 4.5 33 4
high-level to low-level 6.0 28 35
output propagation time 2.0 165 206 ns
tenL (ck—Q) 4.5 33 4
‘ 6.0 28 35
High-level to low-level output 2.0 165 206
tpHL propagation time 4.5 33 4 ns
(Ro—Q) 6.0 28 35
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 4) J 64 pF
Note 4 @ 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? * fitlee * Ve
TIMING REQUIREMENTS (Vcc =2~6V, Ta = —40~+85C)
) Limits
Symbol Parameter Test conditions 25T —40~+85C Unit
) Veo(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 clear pulse width 4.5 16 " 20 ns
6.0 14 18
) . 2.0 100 125
tsu Z:::’c': e 4.5 20 25 | ns
6.0 17 21
X i 2.0 5 5
S e ; 5 |
6.0 5 5
— . . 2.0 5 5
O e : s |
6.0 5 5
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MITSUBISHI HIGH SPEED CMOS

M74HC174P

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

Note 3 : Test Cricuit

INPUT Vee OUTPUT

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

PG '% DUT
500 i C.
GND ’L
TIMING DIAGRAM

Vee
Ro /
GND
VCC
D 50% 50% 50%
tsu th GND

tsu th |
Vee
GND
teLn tene
90% 90% Vou
Q 50% 50%
10% 10%. VoL
tren true
Vee
Ro
GND
Vee
CK
GND
_ Vou
aQ 50%
Vou

MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC240P

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER

DESCRIPTION
The M74HC240P is a semiconductor integrated circuit con-
sisting of two blocks of 3-state inverting buffers each with

PIN CONFIGURATION (TOP VIEW)

J

four independent circuits that share a common enable enaBLE INPUT  EA — [T 1 E Veo
i t.
inpu NPUT AT _.E_g —<P{19] ~EB  ENABLE mPUT
FEATURES OUTPUT ﬁ4<—[z E"W\‘ ouTPUT
® High-fanout 3-state output: (Io, =6mA, loy==—6mA) INPUT A2"E"§ :Q—E« B4 INPUT
® High-speed: 10ns typ. (C_=50pF, Vcc=5V) OUTPUT VB3 ,_E [76]— VA2 outeur
® [ow power dissipation: 20 W/package (max)
. INPUT - L—; Q_ -

(Voe=5V, Ta=25C, quiescent state) v _Aa [¢] 5] ? INPUT
® High noise margin: 20% of Vg, min (Vec=5V) outPur V82 7| [14]— YAs outeur
® Capable of driving 15 LSTTL loads INPUT A“"E Q‘E._ B2 INPUT
® Wide operating voltage range: Voc=2~6V OUTPUT VB “E E"ﬁ“ OUTPUT
® Wide operating temperature range: Tq=—40~-+85C aND @‘—\Q‘E B NPUT

APPLICATION
General purpose, for use in industrial and consumer digital Outline 20P4
equipment.

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC240P to LOGIC DIAGRAM (EACH BUFFER)

maintain the low power dissipation and high noise margin
TO OTHER THREE CIRCUITS

characteristics of the standard CMOS logic 4000B series Vee
while giving high-speed performance equivalent to the
741.5240.

AORB o—
The M74HC240P consists of two independent blocks and

each block has four buffered circuits.

When enable E is low and A (or B) is low then output Y is YAORYB
high-level. However, if A (or B) is high then Y is low-level. ',.(j’
When E is high then all outputs within the block become )
high-impedance state, irrespective of A (or B).
All eight buff_er circits can be controlled simultaneously by EA OREB
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 4
Note 1 ! Z : High impedance
X :lrrelevant
ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbol Parameter ' Conditions I Limits Unit
Vee Supply voltage —0.5~+7.0 \%
v, Input voltage —1.5~Vee+1.5 \
Vo Output voltage —0.5~Vge+0.5 Vv

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

lok Output Qarasmc diode current Vo> Voo 20 mA
lo : Output current, per output pin *35 mA
lec Supply/GND current Vee, GND +75 mA
Pd Power dissipation (Note 2) 500- mwW
Tstg Storage temperature range —65~+150 ‘C

Note 2 : Ta= —40~+65T and Ty = 65~85C are derated at —12mW/C
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MITSUBISHI HIGH SPEED CMOS

M74HC240P

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER

RECOMMENDED OPERATING CONDITIONS (T2 = —40~+85C)

Symbol Parameter - Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \
\"A Input voltage 0 Vce \
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
Vee(V) Min Typ Max Min Max
Vo=0.1V, Vgc—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
) Vo=0.1V, Vee—0.1V
Vie 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
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi =V, lon = —20pA 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
VoL Low-level output voltage Vi=Vpy, 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
L 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
lozu Off-state high-level output current | V; = Vi, Vi, Vo = Vcc 6.0 0.5 5.0
loze Off-state low-level output current | V, = Vi, V), Vo= GND 6.0 —0.5 —5.0 HA
lcc Quiescent supply current Vi =Vce, GND, lo=0¢A 6.0 4.0 40.0 7.
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MITSUBISHI HIGH SPEED CMOS

M74HC240P

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER

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

. Limits .
Symbol Parameter Test conditions i Tvo Max Unit
trin Low-level to high-level and high-level to low-level - 10 ns
| S output transition time G0 = 50pF (Note 3) 10
teLn Low-level to high-level and higi—level til_ow-level 18 ns
| P output propagation time (A — YA, B—YB) 18
toLz Oilputd_isabl_e lime_from high-level and low-level Cu= 5 pF (Note 3) 25 ns
tpnz (EA— YA, EB—YB) 25
tezL Oitpute_nab—le_tlmio high-level and low-level CL = 50pF (Note 3) 28 ns
tezn (EA — YA, EB — YB) 28
SWITCHING CHARACTERISTICS (vcc = 2~6V, Ty = —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 6.0 10 13 ns
2.0 60 75
trae 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) 2.0 00 126
tpHL 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 ne
teLn (A—YA, B—YB) 4.5 30 38
6.0 26 32
C, = 150pF (Note 3) 5.0 150 189
teHL .4.5 30 38
6.0 26 32
2.0 150 189
teLz Output disable time from 4.5 30 38
high-level and low-level C, = 50pF (Note 3) 6.0 2 32 ns
- 2.0 150 189
touz (EA—YA, EB—YB) 4.5 30 38
6.0 26 32
2.0 150 189
tpzL 4.5 30 38
CL = 50pF (Note 3) 6.0 26 32
2.0 150 189
tezn Output enable time 16 high-level 4.5 30 38
and low-level - 6.0 26 32 ns
o 2.0 200 252
tozL (EA—YA, EB—YB) 4.5 40 50
G = 150pF (Note 3) g g 2(3)3 2;2
tezu 4.5 40 50
6.0 34 43
C, Input capacitance 10 10
Co Three-state output capacitance EA=V¢c, EB=Vcc pF
Cpp Power dissipation capacitance (Note 4) 57

Note 4 : 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 * Voo? * ftlec * Veo
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MITSUBISHI HIGH SPEED CMOS

M74HC240P

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER

Note 3 : Test Cricuit Parameter| SW 1 SW 2
trim, tric Ope o
INPUT Vec  OUTPUT  Vec toum top | P pen
T torz Closed Open
R =1k tonz Open | Closed
{ SW1 tpzL Closed Open
PG DUT 6\ tpzn Open Closed
l SW2
(1)The pulse generator (PG) has the following

C
509 Vss - R, = 1kQ characteristics (10%~90%): tr = 6ns, tf = 6ns
(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.

TIMING DIAGRAM

Vee

A, B 50% 50%
GND

teny teLn
% |9% 909 | Vou

YA, YB 50% 50%
10% 10% Vou

truc trin

\ Vee
EA, EB hso% 7F50%
GND
tezL thLz
YA, Y8 50% /—
F10% Vou
tozn touz
- 90% Vo
YA, YB 50%
MITSUBISHI

ELECTRIC =7



OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

MITSUBISHI HIGH SPEED CMOS

M74HC241P

DESCRIPTION

The M74HC241P 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: (lo,=6mA, loy=—6mA)

® High-speed: 10ns typ. (C_ =50pF, Voc=5V)

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

High noise margin: 20% of V¢c, min (Vgo=5V)
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 M74HC241P 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
7418241

The M74HC241P consists of two independent blocks with
each block containing four buffers.

When enable EA is low and input A is low then output YA is
low-level. However, if A is high then YA is high-level. In-
verted in the other block, a high-level enable EB signal

PIN CONFIGURATION (TOP VIEW)

ENABLE INPUT

E Vee
[19] — EB

[18] — YA1 outeur

[17] - B4

[16] - YA2 outpur

[15] - B3

[14] — vA3 outpPuT

13] - B2

[12] -+ vA4 outeur

1]+ .1

EA—[1>—
w1 =[5

outPUT YB4 +[3]

o[
15—

MR

INPUT ENABLE INPUT

INPUT INPUT

outeuT YB3 +[5]

A3—[e]

output Y82 —[7]

A4—‘E

outPuT YB1 «[7]

GND [E

Outline 20P4

INPUT INPUT

INPUT INPUT

P

INPUT

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 outputs within the
block become high-impedance state, irrespective of A or
B.

LOGIC DIAGRAM (EACH BUFFER)

TO OTHER THREE CIRCUITS
A
[
1
1
1

o>

YA

TO OTHER THREE CIRCUITS

y

ool
1
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MITSUBISHI HIGH SPEED CMOS

M74HC241P

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

FUNCTION TABLE (Note 1)
Inputs Output

A EA YA

L L L

H L H

X H Y4

Note 1 :

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

Z ' High impedance
X Ilrrelevant

Inputs Output
B EB YB
L H L
H H H
X L Y4

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7.0 \Y
V, Input voltage —1.5~Vcc+1.5 Vv
Vo Output voltage —0.5~Vgc+0.5 \Y,

. . Vv, <oV —20
[11% Input protection diode current V> Veo 20 mA
o Vo < OV —20

lok Output parasitic diode current Vo> Voo 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~-4-150 C

Note 2 : Ty = —40~+65C and T = 65~85C are derated at —12mW/C
MITSUBISHI r—73
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MITSUBISHI HIGH SPEED CMOS

- M74HC241P

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

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

Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 2 6 \%
Vv, Input voltage 0 Vece v
Vo Output voltage 0 Vece \2
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 —40~4-85TC Unit
Vec(V) Min Typ Max Min Max
Vo=10.1V, Vgc—0.1V 2.0 1-5 -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, Vec—0.1V
Vie Low-level input voltage 4.5 1.35 1.35 A\
llol = 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=Vmn, ViL loy = —20uA 6.0 5.9 5.9 \"
lon = —6.0mA 4.5 4.13 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
VoL Low-level output voltage V=V, Vi loL = 20uA 6.0 0.1 0.1 v
lo. = 6.0mA 4.5 0.26 0.33
loL=7.8mA 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 |
lozu Off-state high-level output current | V,= Vi, Vi, Vo= Vcc 6.0 0.5 5.0
lozL Ofi-state low-level output current | V, = Vi, Vi, Vo= GND 6.0 —0.5 —5.0 KA
lce Quiescent supply current V| = Vge, GND, lo=0x¢A 6.0 4.0 40.0 7.y
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MITSUBISHI HIGH SPEED CMOS

M74HC241P

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

SWITCHING CHARACTERISTICS (Vec =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 s
true output transilio'n time : Co = 50pF (Note 3) 10
teLn Low-level to high-level and high-level to low-level 20 s
tenL output propagation time (A — YA, B — YB) 20 n
teLz Oitput disable time from high-level and low-level L= 5pF (Note 3) 25 ns
ternz (EA— YA, EB—YB) 25
tezL Oitput enable time to high-level and low-level Cu = 50pF (Note 3) 28 ns
tpzu (EA— YA, EB—YB) 28
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 60 75
tren Low-level to high-level and 4.5 12 15
high-level to low-level 6.0 10 13 ns
9 2.0 60 75
tra output transition time 4.5 12 15
6.0 10 13
2.0 115 145
thLn 4.5 23 29
6.0 20 25
CL = 50pF (Note 3
1= SpF (Nate 3) 2.0 115 145
tenL Low-level to high-level and 4.5 23 29
high-level to low-level 6.0 20 25 s
output propagation time 2.0 165 208 n
teLn (A—YA, B—YB) 4.5 33 42
6.0 28 35
CL = 150pF (Note 3
= 150pF (Note 3) 2.0 165 208
tonL 4.5 33 42
6.0 28 35
2.0 150 189
teLz Output disable time from 4.5 30 38
high-level and low-level CL = 50pF (Note'3) 6.0 % 32 ns
o LT 2.0 150 189
tonz (EA— YA, EB—YB) 45 30 38
6.0 26 32
. 2.0 150 189
tpzL 4.5 30 38
6.0 26 32
C = 50pF {Not:
= S0pF (Note3) 2.0 150 189
tezn Output enable time to high-level 4.5 30 38
6.0 26 32
and low-level — — ns
o 2.0 200 252
tezL (EA— YA, EB—YB) 4.5 40 50
6.0 34 43
CL = 150pF (Note 3
L= 150pF (Note 3 2.0 200 252
tpzn 4.5 40 50
6.0 34 43
[of} Input capacitance . 10 10
Co Three-state output capacitance EA = Ve, EB=GND pF
Cep Power dissipation capacitance (Note 4) 59
Note 4 : 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:
Pp = Cpp * Voo * fitlec * Vee
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MITSUBISHI HIGH SPEED CMOS

M74HC241P

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

Note 3 . Test Cricuit

INPUT

PG

Vee

500

YA, YB

tezy

KSO% y

50%

OUTPUT

Vee

RL.=1kQ
sSwi1

sw2

RL=1kQ

Vee
GND
Vou
\_10%
k0% ..
Vee

Parameter{ SW 1 SW 2
trim, tra Open Open
teLH, tPHL
teLz Close Open
teHz Open Close
tpzL Close Open
tezn Open Close

(1)The pulse generator (PG) has
characteristics (10%~90% ) t, = 6ns, tf = 6ns
(2) The capacitance C,_ includes stray wiring
capacitance and the probe input capacitance.

the following
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OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

MITSUBISHI HIGH SPEED CMOS

- M74HC244P

DESCRIPTION

The M74HC244P 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, Voc=5V)

® Low power dissipation: 204 W/package (max)
(Vec=5V, Ta=25T, quiescent state)

High noise margin: 20% of V¢, min (Vgc=5V)
Capable of driving 15 LSTTL loads

Wide operating voltage range: Vgc=2~6V

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

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC244P to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series

PIN CONFIGURATION (TOP VIEW)

\J

ENABLE INPUT ﬁ—»'I‘ [20]  Veo
] _
INPUT At —‘%ﬁ —<p{19]—EB EnaBLEINPUT
3

OUTPUT YB4 +— 18— YA1 OuTPUT

INPUT A2 — E—; Q-E — B4 INPUT

outPuT YB3 «[5 [16] — YA2 outpuT

INPUT A3 — %—g [15]—83 mpuT
7

OUTPUT YB2 [14] — vA3 outPuT

Q_E —B2 INPUT
[12] = vaA4 outeur

\\Q]rw__lj «—B1 INPUT

Outline 20P4

INPUT A4 —[B]

oureut vB1 —[5]

GND  [i0]

LOGIC DIAGRAM (EACH BUFFER)

TO OTHER THREE CIRCUITS

V,
while giving high-speed performance equivalent to the H o
74L.S244.
The M74HC244P consists of two independent blocks with AOR Bo%
each block containing four buffers. |
When enable E is low and input A (or B) is low then output :]__"YA ORYB
Y is low-level. However, if A (or B) is high then Y is high-
level. ] :ar
When E is High then all outputs within the block become
high-impedance state, irrespective of A or B. EA OR EB
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 L
H L H
X H 4
Note 1 ! Z : High impedance
X Ilrrelevant
ABSOLUTE MAVIMUAM RATINGS (T, = —40~+85C, unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7.0 \
vV, Input voltage —1.5~Vcec+1.5 \%
Vo Output voltage —0.5~Vgc+0.5 Vv
hk 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 +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 : Ty= —40~+65C and T4 = 65~85C are derated at —12mW/C
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MITSUBISHI HIGH SPEED CMOS

M74HC244P

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

RECOMMENDED OPERATING CONDITIONS (T,= —40~+85¢)
Limits .
Symbol Parameter in o Mo Unit
Vce Supply voltage 2 6 \'%
V, Input voltage 0 Vee \%
Vo Output voltage 0 Vce v
Topr Operating temperature range —40 " 485 ‘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~+4-85"C Unit
Vee(V) Min Typ Max Min Max
Vo=0.1V, Vee—0.1V 2.0 -5 1.5
Vin High-level input voltage 4.5 3.15 3.15 \"
llol = 20uA
6.0 4.2 4.2
) Vo = 0.1V, Vgc—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
loy = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-level output voltage Vi=Vpy, ViL lon = —20uA 6.0 59 5.9 \
lon = —6.0mA 4.5 4.18 4.13
low = —7.8mA 6.0 5.68 5.63
low = 20uA 2.0 0.1 0.1
loL = 201A 4.5 0.1 0.1
Vou Low-level output voltage V)=V, ViL lor = 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
Iy 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
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= Vge GND, lo=0uA 6.0 4.0 40.0 ~A
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MITSUBISHI HIGH SPEED CMOS

M74HC244P

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

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

S P t Test conditi Limits Unit
ymbol arameter est conditions Vin Ty Max
trim Low-level to high-level and high-level to low-level 10 ns
trul output transition time G0 = 50pF (Note 3) 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 Oitput disabl_etime from high-level and low-level G = 5pF (Note 3) 25 ns
tpHz (EA— YA, EB—YB) 25
tezL Oilput enablitime to high-level and low-level Co = 50pF (Note 3) 28 ns
tezn (EA— YA, EB—YB) 28
SWITCHING CHARACTERISTICS (Voc =2~6V, Ty = —40~+85¢C)
- Limits
Symbol Parameter Est 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 6.0 10 13 ns
-levi X
s 2.0 60 75
trm output transition time 4.5 12 15
6.0 10 13
2.0 115 145
teLn 4.5 23 29
6.0 20 25
C_ = 50pF (Note 3
= 30pF (Note 3) 2.0 115 145
teHL 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 3
= 150pF (Note 3) 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
6.0 26 32
high-| | and low-level C_ = 50pF (Note 3
E evel an_ ow-level L pF (Note 3) 2.0 150 189 ns
tenz (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
=50
C, = 50pF (Note 3) 2.0 150 189
tezn Output enable time to high-level 4.5 30 38
6.0 26 32
and low-level — - ns
- . 2.0 200 252
tezL (EA— YA, EB—YB) 4.5 40 50
6.0 34 43
C. = 150pF (Note 3
= 150pF (Note3) 2.0 200 252
tezn 4.5 40 50
6.0 34 43
C, Input capacitance 10 10
Co Three-state output capacitance EA = Vgc, EB= Vg pF
Cpp Power dissipation capacitance (Note 4) 57
Note 4 ! 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 * Vec? * fitlec * Vee
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MITSUBISHI HIGH SPEED CMOS

M74HC244P

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

Note 3 : Test Cricuit
INPUT Vee OUTPUT Vee

T R.=1kQ

SW1

PG DUT
SW2
500

RL=1k

TIMING DIAG

CL
Vss l

RAM

Parameter| SW1 SW 2

troms tri Open Open
teLhs tPHL

teLz Close Open

trHz Open Close

tpzL Close Open

" tpzn Open Close

(1) The pulse generator (PG) has the following
characteristics (10%~90%): ty = 6ns, tf = 6ns
(2) The capacitance C_ includes stray wiring

capacitance and the probe input capacitance.

90%
YA, YB 50%
£ | 10%

90% Vou
50%
10,
kl 0% Vou
triL

EA, EB \

YA, YB

‘50% 7

tezL

/_—' VCC
50%

GND

50%

VOL

90% Vou
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MITSUBISHI HIGH SPEED CMOS
QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE
DESCRIPTION
The M74HC266P is a semiconductor integrated circuit con- PIN CONFIGURATION (TOP V|EW)
sisting of four 2-input exclusive NOR gates.
]
I:E:A“TU_RES’ B B w—[T v
gh-speed: 9ns typ. (C_=15pF, Vcc=5V) INPUTS
® Low power dissipation: 52 W/package (max) B1— E 73]+ B4
(Vee=5V, Ta=25C, quiescent state) vi—[3] @E" At INPUTS
® High noise margin: 20% of Vg, min (Vgc=5V) OUTPUTS
® Capable of driving 10 LSTTL loads Y2 “E (1] — va
® Wide operating voltage range: Voc=2~6V AZ*E% E—’ va OUTPUTS
® Wide operating temperature range: Ta=—40~85C INPUTS
B2 —[5 | @E —B3
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 M74HC266P 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)
74L.S266.
Buffered Y outputs improve input-to-output transfer charac-
teristics and reduce to a minimum output impedance varia-
tions with respect to input voltage variations. AW
When both inputs A and B are high-level or low-level, out-
put Y is high-level, and when the levels of A and B are Y
opposite then Y is low-level. D |
Note that the output of M74HC266P and 74LS266 differ in BO—DOA ]
that the output of the M74HC266P 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, unless otherwise noted)
Symbal Parameter Conditions Limits Unit
Vee Supply voltage » —0.5~+7.0 Y
\/ Input voltage —1.5~Vgc+1.5 \Y
Vo Output voltage —0.5~Vce+0.5 \%
hik Input protection diode current Vi< v —20 mA
Vi > Vee 20
lok Output parasitic diode current Vo< OV —20 mA
Vo > Vcc 20
lo Output current, per output pin +25 mA
lcc Supply/GND current Vee, GND +50 mA
Pd Power dissipation | (Note 1) 500 mw
Tstg Storage temperature range —65~-+150 ‘C
Note 1 ! Ta= —40~+65C and Ty = 65~85C are derated at —12mW/C
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MITSUBISHI HIGH SPEED CMOS

M74HC266P

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE

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

Symbol Parameter Limits Unit
Min Typ Max
Vece Supply voltage 2 6 v
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 0o | | 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+485TC Unit
| Veo(V) Min Typ Max Min Max
Vo =0.1V, Vgc—0.1v 2.0 -5 -5
Vin High-level input voltage o] = 202A 4.5 3.15 : 3.15 v
6.0 4.2 4.2
) Vo =10.1V, Vgc—0.1v 2.0 0.5 0-5
Vio Low-level input voltage o = 20¢A 4.5 1.35 1.35 v
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —201A 4.5 4.4 4.4
Vou High-level output voltage Vi=Vn, ViL lon = —20uA 6.0 5.9 5.9 \
loy = —4.0mA 4.5 4.18 4.13
low = —5.2mA 6.0 5.68 5.63
lor = 20uA 2.0 0.1 0.1
low = 20uA 4.5 0.1 0.1
Vou Low-level output voltage Vi=Vu, ViL lop = 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
(™ 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
lce Quiescent supply current V)= Vge, GND, lp=0xA 6.0 1.0 10.0 A
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MITSUBISHI HIGH SPEED CMOS

M74HC266P

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE

SWITCHING CHARACTERISTICS (Veo =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 time 10
THL ulpu a An I C. = 15pF (Note 3)
teLn Low-level to high-level and high-level to low-level 20 ns
tpuL output propagation time 20
SWITCHING CHARACTERISTICS (Ve =2~6V, Tg = —40~+85C)
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
Vee(V) Min Typ Max Min Max
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
traL output transition time 4.5 15 19
6.0 13 16
CL = 50pF (Note 3
= 80pF (Note 3) 2.0 120 151
teLn Low-level to high-level and 4.5 24 30
high-level to low-level 6.0 20 26 ns
igh-level to low-leve
g 2.0 120 151
el output propagation time 4.5 24 30
6.0 20 26
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 2) 38 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 * Vec? * fitloe * Voo
Note 3 : Test Cricuit
INPUT Vee OUTPUT
PG DUT
(1)The pulse generator (PG) has the following
50Q C. characteristics (10%~90%): ty = 6ns, t{ = 6ns
GND (2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.
TIMING DIAGRAM
A ;t 50% ’\50%
B \k’SO% jt 50%
tren e
10,
0% %0%
Y 50% 50% 50% 50%
10% 10%
teLn teHL teLn -_teuy
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MITSUBISHI HIGH SPEED CMOS

M74HC273P

OCTAL D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

DESCRIPTION

The M74HC273P is a semiconductor integrated circuit con-
sisting of eight positive-edge triggered D-type flip flops
with common clock and direct reset inputs.

FEATURES

® High-speed: (clock frequency) 40MHz typ.
(C,=50pF, Vcc=5V)

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

(Vee=5V, Ta=257C, quiescent state)

High noise margin: 20% of Vcc, min (Vgc=5V)

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 M74HC273P 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.8273.

The M74HC273P contains eight edge-triggered D-type flip
flops, sharing common clock CK and direct reset Rp inputs.
When clock input CK changes from low-level to high-level
the data just previously input at D appears at the Q output
in accordance with the function table given.

When Rp is low then all outputs, 0Q through 7Q, become
low-level irrespective of the state of either CK or data in-
puts, 0D through 7D. When used as a D-type flip flop, Rp is
held at high-level.

PIN CONFIGURATION (TOP VIEW)

N\
DIRECT —
RESET INPUT ~ Ro _’E*a ZOJ Vee
ourruT - Qo - [2}—ao " a7—{19]~ a7 oureur
DO —| 3 |—D0 D7—18|+ D7
DATA INPUTS E j DATA INPUTS
o1 ~[4}—por  oef—{17]~ o6
al ~[5}—a1  as—{16]~ a6
OUTPUTS E :] OUTPUTS
@2~-[6—a2 osf—15]-as
p2 ~[7}—{p2 ‘Ds{—14]- D5
o3 —~[8}—p3 Dpa—{13]- 4
ourur @3 ~[9—asck ad—{12]— @4 oureur
GND E L—E._ CK  CLOCK INPUT

DATA INPUTS [ } DATA INPUTS

Outline 20P4

FUNCTION TABLE (Note)

Inputs Output
Ro CK D Q
L X X L
H t H H
H t L L
H L X Q°
H Il X Q°

% Change from low to high level

} I Change from high to low level

Q°: Output state Q before clock input
changed.

X lrrelevant

LOGIC DIAGRAM
OUTPUTS
Qo al Q2 a3
- — 2 —_ — -
D 1 D 1 D 1 D1
Lo ok oK cK cK CK
RO RO RO RO
DIRECT __ e ¢
RESET Rp
INPUT
”—®—- —C‘D—"“—‘GB—-—‘@‘—'—@—-—@—-—@——
D0 o1 D2 D3 D4 D5 D6
DATA INPUTS
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MITSUBISHI HIGH SPEED CMOS

M74HC273P

OCTAL D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

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

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7.0 Y
Vv, Input voltage —1.5~Vec+1.5 \
Vo Output voltage —0.5~Vcc+0.5 Y

o v, <oV —20
1% Input protection diode current V> Veo 20 mA
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 (Note 2) 500 mwW
Tstg Storage temperature range —65~-150 C
Note 2 ! Ta= —40~-+65C and Ty = 65~85C are derated at —12mW/'C
RECOMMENDED OPERATING CONDITIONS (7a=—40~+85¢)
Limits )

Symbol Parameter i Tvo Yo, Unit
Vce Supply voltage 2 6 \Y
V, Input voltage 0 Vee \

Vo Output voltage Vee \
Topr Operating temperature range —40 . -+85 ‘C
Vec = 2.0V 0 1000
tr, tf Input risetime, falltime Ve = 4.5V 0 500 ns
| Vec = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits .
Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) Min Typ Max Min Max
, ) Vo= 0.1V, Vgc—0.1V 2.0 1-5 1.5
Vin 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 05
Vi Low-level input voltage 4.5 1.35 1.35 \%
llo] = 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=Viy; 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
Voo Low-level output voltage Vi = Vi, Vi loL = 20¢A 6.0 0.1 0.1 \%
lo = 4.0mA 4.5 0.26 0.33
loL=5.2mA 6.0 0. 26 0.33
h 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 HA
lcc Quiescent supply current V= Vg, GND, lo=0uA 6.0 4.0 40.0 “A
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MITSUBISHI HIGH SPEED CMOS

M74HC273P

OCTAL D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

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

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
fmax ~ Maximum clock frequency 30 MHz
m Low-level to high-level and high-level to low-level 10
tral output transition time 10 ns
tpLh Low-level to high-level and high-level to low-level C, = 15pF (Note 3) 27
tpuL output propagation time (CK — Q) . 27 ns
High-level to low-level output propagation time
| — 27 ns
(Rp— Q)
SWITCHING CHARACTERISTICS (vec = 2~6V, T = —40~+85¢C)
. 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 32 25
2.0 75 95
trin Low-level to high-level and 4.5 15 19
higﬁ-level to low-level 6.0 13 16 ns
2.0 75 95
tra output transition time . 4.5 15 19
Cy = 50pF (Note 3) g g 1;(3) 2;2
teLn Low-level to high-level and 4.5 32 40
high-level to low-level 6.0 27 34
output propagation time 2.0 160 202 ns
teHL (ck—Q) 4.5 32 40
6.0 27 34
High-level to low-level 2.0 160 202
tenL 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 4) pF
Note 4 : 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 * 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, Rp pulse width 4.5 16 20 ns
6.0 14 17
tsu D setup time with j g 128 122 ns
respect to CK
6.0 17 21
th D hold time with i g 3 8 ns
respect to CK
6.0 0 0
Rp recovery time with 2.0 100 126
trec 4.5 20 25 ns
respect to CK
6.0 17 21

2—86 MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC273P

OCTAL D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET

Note 3 © Test Cricuit

INPUT Veo OUTPUT
PG DUT
(1)The pulse generator (PG) has the following
50Q CL characteristics (10%~90%): t; = 6ns, t{ = 6ns
GND J'; (2) The capacitance C, includes stray wiring
capacitance and the probe input capacitance.
TIMING DIAGRAM
. Vee
o 50% 50% 50%
GND
tsu th
l l Vee
- /50%__\—
GND
tenu
90% Y
a 0% 7 on
50% 50%
10% 10% VoL
tTLH tTHL
tw
Vee
Ro % 50% /50%
\ / GND
trec
Vee
CK 50%
GND
tone
Vou
Q 50%
Vou
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC4002P

DUAL 4-INPUT POSITIVE NOR GATE

DESCRIPTION

The M74HC4002P is a semiconductor integrated circuit
consisting of two 4-input positive-logic NOR, usable as
negative-logic NAND gates. :

FEATURES

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

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

High noise margin: 20% of V¢, min (Vgc=5V)
Capable of driving 10 LSTTL loads

Wide operating voltage range: Voc=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 M74HC4002P 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 Y outputs improve input-to-output transfer charac-
teristics and reduce to a minimum output impedance varia-

PIN CONFIGURATION (TOP VIEW)

outPur Y1 +—[1]

A1—[2]

B1—|3
INPUT
C1—|4

4] Voo
[13]—~v2 outpur
E ~D2
1]+ c2

INPUT

D1 —[5]
N [6]
N [7]

10] - B2
(9]« A2
8] nC

Outline 14P4
NC : NO CONNECTION

LOGIC DIAGRAM (EACH GATE)

tions with respect to input voltage variations. 2
When inputs A, B, C, and D are low, output Y is high, and v
.when at least one of the inputs is high, output Y is low. c
D
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 (Ta= —40~+85T, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+47.0 \Y
Vv, Input voltage —1.5~Vgc+1.5 \Y
Vo Output voltage —0.5~Vgc+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 +25 mA
lce Supply/GND current Vce, GND +50 mA
Pd Power dissipation (Note 1) 500 mw
Tstg Storage temperature range —65~-4150 ‘C

Note 1 ! Ta= —40~+65C and Ty = 65~85C are derated at —12mW/C

r—s _ MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC4002P

DUAL 4-INPUT POSITIVE NOR GATE

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

Symbol Parameter Limits Unit
. Min Typ Max
Vce Supply voltage 2 6 \
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
Ve = 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 lio| = 20uA 4.5 3.15 3.15 \4
6.0 4.2 4.2
) Vo= 0.1V, Vec—0.1V 2.0 0.5 05
Vie 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 \"
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
loo = 20uA 4.5 0.1 0.1
Voo Low-level output voltage Vi=Vu, 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
hn High-level input current V=6V 6.0 0.1 1.0
I Low-level input current Vv, =0v 6.0 —0.1 —1.0 “A
lcc Quiescent supply current V| = Vge, GND, lo=0xA 6.0 1.0 10.0 “A
MITSUBISHI —g9
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MITSUBISHI HIGH SPEED CMOS

M74HC4002P

DUAL 4-INPUT POSITIVE NOR GATE

SWITCHING CHARACTERISTICS (Ve =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 time 10

- L : , G = 15pF (Note 3)

teLn Low-level to high-level and high-level to low-level 20

ns
tenL output propagation time 20

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

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

triL output transition time 4.5 15 19

6.0 13 16

CL = 50pF (Note 3) 2.0 120 151

teLn Low-level to high-level and 4.5 24 30
high-level to low-level 6.0 20 26 ns

2.0 120 151

tenL output propagation time 4.5 24 30

6.0 20 26
C, Input capacitance 10 10 pF
Cep Power dissipation capacitance (Note 2) 31 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? * fitlec * Ve

Note 3 ! Test Cricuit

INPUT Vee OUTPUT

PG DUT

(1) The pulse generator (PG) has the following
50Q C. characteristics (10%~90%): t; = 6ns, t; = 6ns
GND l (2)

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

TIMING DIAGRAM

A, B, C, D 1 50%
\—_ GND

oL
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