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MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 

INDEX BY FUNCTION <* : under development) 

Conditions <Vcc=4.5V, T a=-40-+85"C, switching characteristics are at C L =50pF) 

INVERTERS 

Type Circuit function 

M74HCU04P Hex Unbuffered Inverter 

M74HCU04DP * Hex Unbuffered Inverter 

M74HC04P Hex Inverter 

M74HC04DP * Hex Inverter 

M74HCT04P * Hex Inverter with LSTTL-Compat,ble Inputs 

M74HC05P * Hex Inverter with Open-Drain Outputs 

M74HC05DP * Hex Inverter with Open-Drain Outputs 

NAND GATES 

M74HCOOP Quadruple 2-lnput Positive NAND Gate 

M74HCOODP * Quadruple 2-lnput Positive NAND Gate 

M74HCTOOP * 
Quadruple 2-lnput Positive NAND Gate with 

LSTTL-Compatible Inputs 

M74HC03P 
Quadruple 2-lnput Positive NAND Gate with 

Open-Drain Outputs 

M74HC10P Triple 3-lnput Positive NAND Gate 

M74HC10DP * Triple 3-lnput Positive NAND Gate 

M74HC20P Dual 4-lnput Positive NAND Gate 

M74HC20DP * Dual 4-lnput Positive NAND Gate 

M74HC30P * 8-lnput Positive NAND Gate 

M74HC30DP * 8-lnput Positive NAND Gate 

M74HC133P * 13-lnput Positive NAND Gate 

AND GATES 

M74HC08P Quadruple 2-lnput Positive AND Gate 

M74HC08DP * Quadruple 2-lnput Positive AND Gate 

M74HC09P * 
Quadruple 2-lnput Positive AND Gate with 

Open-Drain Outputs 

M74HC11P Triple 3-lnput Positive AND Gate 

M74HC11DP * Triple 3-lnput Positive AND Gate 

M74HC21P * Dual 4-lnput Positive AND Gate 

NOR GATES 

M74HC02P Quadruple 2-lnput Positive NOR Gate 

M74HC02DP * Quadruple 2-lnput Positive NOR Gate 
M74HC27P Triple 3-lnput Positive NOR Gate 

M74HC27DP * Triple 3-lnput Positive NOR Gate 

M74HC4002P Dual 4-lnput Positive NOR Gate 

M74HC4078P 8-lnput Positive NOR/OR Gate 

OR GATES 

M74HC32P Quadruple 2-lnput Positive OR Gate 

M74HC32DP * Quadruple 2-lnput Positive OR Gate 

M74HC4075P* Triple 3-lnput OR Gate 

M74HC4078P 8-lnput Positive NOR/OR Gate 

EXCLUSIVE OR GATE 

M74HC86P Quadruple 2-lnput Exclusive OR Gate 

M74HC86DP * Quadruple 2-lnput Exclusive OR Gate 
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Electrical characteristics 

Low- Output Output 
level propaga- propaga- Package Page 

output tlon time tion time outlines 
current (Lto H) (H to L) 
(rnA) (ns) (ns) 

4 21 21 14P4 2-15 

4 21 21 14P2P 2-15 

4 24 24 14P4 2-12 

4 24 24 14P2P 2-12 

- - - 14P4 -
- - - 14P4 -

- - - 14P2P -

4 23 23 14P4 2-3 

4 23 23 14P2P 2-3 

- - - 14P4 -

4 32 32 14P4 2-9 

4 24 24 14P4 2 21 

4 24 24 14P2P 2-21 

4 23 23 14P4 2-30 

4 23 _ 23 14P2P 2-30 

- - - 14P4 -

- - - 14P2P -
- - - 16P4 -

4 30 30 14P4 2-18 

4 30 30 14P2P 2-18 

- - - 14P4 -

4 31 31 14P4 2 -24 

4 31 31 14P2P 2 -24 
- - - 14P4 -

4 23 23 14P4 2-6 

4 23 23 14P2P 2-6 

4 23 23 14P4 2-33 

4 23 23 14P2P 2-33 

4 30 30 14P4 2-243 

4 33 33 14P4 2-246 

4 25 25 14P4 2 -36 

4 25 25 14P2P 2 -36 
- - - 14P4 -
4 33 33 14P4 2-246 
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EXCLUSIVE NOR GATE 

Type Circuit function 

M74HC266P Quadruple 2-lnput Exclusive NOR Gate 

M74HC266AP* 
Quadruple 2-lnput Exclusive NOR Gate with 

Open-Drain Outputs 

AND-OR-INVERTER GATE 

M74HC51P * 2-Wide, 2-lnputl2-Wlde, 3-lnput AND-OR-INVERT Gates 

M74HC51DP * 2-Wlde, 2-lnputl2-Wide, 3-lnput AND-OR-INVERT Gates 

BUFFERS/LINE DRIVERS 

Output 

Type CircUit functlon 
2 state 3 state 

M74HC125P * Quadruple 3-Slate Noninvertlng Buffer NI 

M74HC126P * Quadruple 3-State Noninverting Buffer NI 

M74HC240P 
Oclal 3-Stale Inverting Buffer/Line Driver 

ILine Receiver 
I 

M74HC240DWP * 
Octal 3-State Inverting Buffer/Line Driver 

ILine Receiver 
I 

M74HCT240P* 
Oclal 3-State Inverting Buffer/Line Driver 

I 
/Llne Receiver with CSTTL-Compatible Inputs 

M74HC241P 
Octal 3-State Noninvertlng Buffer/Line Driver 

ILine Receiver 
NI 

M74HC241DWP * 
Octal 3-State Nomnvertlng Buffer/Line Driver 

NI 
ILine Receiver 

M74HCT241P* 
Octal 3-State NOnlnvertlng Buffer/Line Driver 

NI 
ILine Jlecelver with LSTTL-Compatlble Inputs 

M74HC244P 
Octal 3-State Noninvertlng Buffer/Line Driver 

NI 
/L1ne Receiver 

M74HC244DWP * 
Octal 3-State ~onlnvertlng Buffer/Line Driver 

ILine Receiver 
NI 

M74HCT244P* 
Octal 3-State Nonlnvertmg Buffer/Line Driver 

/Llne Receiver with LSTTL-Compatlble Inputs 
NI 

M74HC365P 
Hex 3-State Noninvertlng Buffer with 

Common Enables 
NI 

M74HC365DP* 
Hex 3-State Noninvertlng Buffer with 

Common Enables 
NI 

M74HC366P 
Hex 3-State Inverter Buffer with 

I 
Common Enables 

M74HC367P 
Hex 3-State Nonlnvertmg Buffer with 

Separate 2-Bit and 4-Bit Sections 
NI 

M74HC367DP* 
Hex 3-State Noninverting Buffer with 

Separate 2-Bit and 4-Bit Sections 
NI 

M74HC368P 
Hex 3-State Inverting Buffer with 

I 
Separate 2-Bit and 4-Bit Sections 

M74HC368DP* 
Hex 3-State Inverting Buffer with 

Separate 2-Bit and 4-Blt Sections 
I 

M74HC540P * 
Octal 3-State Inverting Buffer/Line Driver 

I 
ILine Receiver 

M74HC541P * 
Octal 3-State Nonmverting Buffer/Line Driver 

NI 
ILine Receiver 

M74HC4049BP * 
Hex Inverting Buffer/Logic-Level 

I --
Down Converter 

M74HC40SOBP * 
Hex Noninverting Buffer/Loglc-Level 

NI 
Down Converter 

I : Invert output NI: Non-inverted output 

1-4 • MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 

Electncal characteristics 

Hlgh- Low- Output Output 
Package level level propaga- propaga- Page 

output output tlontlme tlon time outlines 
current current (L to H) (H to L) 
(rnA) (rnA) (ns) (ns) 

-4 4 30 30 14P4 2 187 

- - - - 14P4 -

Electncal characteristics 

Hlgh- Low- Output Output 
level level propaga- propaga- Package Page 

output output tlon time tlon time outlines 
current current (Lto H) (H to L) 
(rnA) (rnA) (ns) (ns) 

- - - - 14P4 -

- - - - 14P4 -

-6 6 25 25 20P4 2 -156 

-6 6 25 25 20P2V 2-156 

- - - - 20P4 -

-6 6 29 29 20P4 2 -160 

-6 6 29 29 20P2V 2 -160 

- - - - 20P4 -

-6 6 29 29 20P4 2-173 

-6 6 29 29 20P2V 2 -173 

- - - - 20P4 -

-6 6 30 30 16P4 2-197 

-6 6 30 30 16P2P 2 -197 

-6 6 24 24 16P4 2 -201 

-6 6 24 24 16P4 2 -205 

-6 6 24 24 16P2P 2-205 

-6 6 24 24 16P4 2 -209 

':""6 6 24 24 16P2P 2 -209 

- - - - 20P4 -

- - - - 20P4 -

- - - - 16P4 -

- - - - 16P4 -



MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 

BUS TRANSCEIVERS 

Output Electncal characteristics 

Hlgh- Low- Output Output 
Type CirCUit function level level propaga- propaga-

2 state 3 state output output tlon time tlon time 
current current (L to H) (H to L) 
(rnA) (rnA) (ns) (ns) 

M74HC242P Quadruple 3-State Inverting Bus Transceiver I -6 6 25 25 

M74HC243P Quadruple 3-State Nonmvertmg Bus Transceiver NI -6 6 25 25 

M74HC245P * Octal 3-State Noninverting Bus Transceiver NI - - - -
M74HC245DWP * Octal 3-State Noninvertmg Bus Transceiver NI - - - -
M74HC64DP * Octal 3-State Inverting Bus Transceiver I - - - -

M74HC643P * 
Octal 3-State Inverting and Nonmvertmg 

NI,I - - - -
Bus Transceiver 

M74HC645P * Octal 3-State Nononverting Bus Transceiver NI - - - -

M74HC646P * 
Octal 3-State Noninverting Bus Transceiver and 

NI - - - -
D-Type Flip-Flop 

M74HC648P * 
Octal 3-State Inverting Bus Transceiver and 

I - - - -
D-Type Flip-Flop 

I : Invert output NI: Non-inverted output 

SCHMITT TRIGGERS 

Electncal characteristics 

POSltlve- Negatlve- Output 
Type C"CUlt function gOIng gOing propaga-

threshold threshold tlon time 
voltage voltage (Lto H) 

(V) (V) (ns) 

M74HC14P Hex Schmitt-Trigger Inverter -4 4 31 

M74HC14DP * Hex Schmitt-Trigger Inverter -4 4 31 

M74HC132P * Quadruple 2-lnput Schmitt-Trigger PositIve NAND Gate - - -

J-K FLIP FLOPS 

Electncal characteristics 

Opera- Setup Hold :;; 
Type CircUit function '" tlon C> 

time time {3. 
frequency 

(MHz) (ns) (ns) 

M74HC73P Dual J-K Flip-Flop with Reset 21 25 0 ~ 

M74HC76P Dual J-K Flip-Flop with Set and Reset 21 25 0 ~ 
M74HC107P * Dual J-K Flip-Flop with Reset 21 25 0 ~ 
M74HC109P Dual J-K Flip-Flop with Set and Reset 25 25 5 t 
M74HC112P Dual J-K Flip-Flop with Set and Reset 25 25 0 ~ 

M74HC113P * Dual J-K Flip-Flop with Set 21 25 0 j 

M74HC114P Dual J-K Flip-Flop with Set and Common Reset 21 25 0 ~ 

t : Positive-going edge ~: Negative-going edge U: ActIve low-level 

• MITSUBISHI 
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Output 
propaga-
tlon time 
(H to L) 

(ns) 

31 

31 
-

;; ;; 
en ill 

II: 

- U 
U U 
- U 
l -LI U 
LJ U 
U -

U 11 

Package Page outlmes 

20P4 2 -165 

20P4 2-169 

20P4 -

20P2V -

20P4 -

20P4 -

20P4 -

24P4D -

24P4D -

Package Page outlines 

14P4 2 27 

14P2P 2-27 

14P4 -

Package Page outlmes 

14P4 2-43 

16P4 2-53 

14P4 2-61 

16P4 2-66 

16P4 2-71 

14P4 2-76 

14P4 2-81 
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MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 

D-TYPE FLIP FLOPS 

Electrical characteristocs 

Opera- Setup Hold a; Qi Type Circuit function '" Qi Package Page tlon '" 
.. outlines time time Ul " frequency f= a: 

(MHz) (ns) (ns) 

M74HC74P Dual D-Type Flip-Flop with Set and Reset 21 25 0 t U U 14P4 2-48 

M74HC74DP * Dual D-Type Flip-Flop with Set and Reset 21 25 0 t U U 14P2P 2-48 

M74HC173P * 
Quadruple 3-State D-Type Flip-Flop with 

- - - t - - 16P4 -
Common Clock and Reset 

M74HC174P Hex D-Type Flip-Flop with Common Clock and Reset 21 25 5 t - U 16P4 2-142 

M74HC174DP* Hex D-Type FlIp-Flop with Common Clock and Reset 21 25 5 t --'- U 16P2P 2-142 

M74HC175P 
Quadruple 0-Type Flip-Flop with 

24 25 5 t - U 16P4 2-146 
Common Clock and Reset 

M74HC175DP* 
Quadruple 0-Type Flip-Flop with 

24 25 5 t - U 16P2P 2 -146 
Common Clock and Reset 

M74HC273P Octal D-Type Flip-Flop with Common Clock and Reset 21 25 0 t - U 20P4 2-190 

M74HC273DWP * Octal D-Type Flip-Flop with Common Clock and Reset 21 25 0 t - U 20P2V 2-190 

M74HC374P Octal 3-State Nonmverting D-Type Flip-Flop 24 18 12 t - - 20P4 2 -218 

M74HC374DWP * Octal 3-State Nonmverting D-Type Flip-Flop 24 18 12 t - - 20P2V 2-218 

M74HC377P * Octal D-Type Flip-Flop with Common Clock and Enable - - - t - - 20P4 -

M74HC534P Octal 3-State Inverting D-Type Flip-Flop 24 18 12 t - - 20P4 2-238 

M74HC564P * Octal 3-State Inverting 0-Type Flip~Flop - - - t - - 20P4 -
M74HC574P * Octal 3-State Nonlnverting D-Type Flip-Flop - - - t - - 20P4 

M74HC646P * 
Octal 3-State Noninverting Bus Transceiver and 

- - - t - - 24P4D -
0-Type Flip-Flop 

M74HC648P * 
Octal 3-State Inverting Bus Transceiver and 

- - - t - - 24P4D -
0-Type Flip-Flop 

t : Positive-going edge U: Active low-level 

SYNCHRONOUS BINARY COUNTERS 
Electllcal 

charactenstl cs 

Count a; Qi Qi Package Type Circuit function '" .. .. Page 
frequency '" i!! " outlines 

f= <l- a: , (MHz) 

M74HC161P Presettable 4-Bit Binary Counter with Asynchronous Reset 21 t @ U® 16P4 2 -119 

M74HC161DP* Presettable 4-Bit Binary Counter with Asynchronous Reset 21 t @ U® 16P2P 2 -119 

M74HC163P Presettable 4-Bit Binary Counter with Synchronous Reset 21 t @ U@ 16P4 2-131 

M74HC163DP* Presettable 4-Bit Binary Counter with Synchronous Reset 21 t @ U@ 16P2P 2-131 

M74HC191P * Presettable 4-Bit Binary Up/Down Counter - t ® - 16P4 -
M74HC193P * Presettable 4-Bit Binary Up/Down Counter with Reset - t ® n® 16P4 -

M74HC669P * Presettable 4-Blt Binary Up/Down Counter - t @ - 16P4 -
t : Positive-going edge n: Active high-level U: Active low-level ®: Asynchronous @: Synchronous 

SYNCHRONOUS DECADE COUNTERS 

M74HC160P Presettable BCD Counter with Asynchronous Reset 21 t @ U® 16P4 2 -113 

M74HC162P Presettable BCD Counter with Synchronous Reset 21 t @ U@ 16P4 2-125 

M74HC190P * Presettable BCD Up/Down Counter - t ® - 16P4 -

M74HC192P * Presettable BCD Up/Down Counter with Reset - t ® n® 16P4 -

M74HC4017P * Decade Counter/Divider - Note - n® 16P4 -
t : Positive-gomg edge n : Active high-level U: Active low-level ®: Asynchronous @: Synchronous 
Note : Positive-going edge~. (CE is low-level) • when the CLOCK pin is used. Negative-going edge~ • (CP is high-level) • when 

the CLOCK ENABLE pin is used. 
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MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 

OCTAL COUNTER/DIVIDER 

Electrical 
characteristiCS 

Type Circuit function 
Count 0; il il Package 

'" Page 
frequency .!1' " " outlines 

'" 
if. a: 

(MHz) 
M74HC4022P* Octal CounterlDivider - Nole - n 1SP4 -
n Active high-level 

Note Positive-going edge, f (CE is low-level) , when the CLOCK pin is used. Negative-going edge, j. (CP rs hrgh-Ievel) , when 
the CLOCK ENABLE pin is used. 

MONOSTABLE MULTIVIBRATORS 

Electrical charactenstics 

External timing 
0; 
Cl 

Type Circuit functron resistor/capacitor .~ 
for settrng output ;; 

pulse wrdth a: 

M74HC123P * Dual Retriggerable Monostable Multivibrator 1-1 MO/no restriction 0 
M74HC221P * Dual Monostable Multivibrator 1-1 MO/no restriction 0 

M74HC4538P* 
Dual Precision Monostable Multivibrator 

1-1 MO/no restrrctron 0 
(Retriggerable, Resettable) 

LATCHES 

Electncal characteristics 

Output Output Setup Hold " Type Circuit function propaga- propaga- :c 
tron time tlon time time time 

.. 
c 

(L to H) (H to L) UJ 

(ns) (ns) (ns) (ns) 

M74HC75P * Dual 2-Bit Transparent Latch - - - - U 
M74HC259P * 8-Bit Addressable Latchl1 -01-8 Decoder - - - - U 
M74HC279P * Quadruple R-S Latch - - - - -
M74HC373P Octal 3-State Noninverting D-Type Transparent Latch 38 38 18 12 U 
M74HC373DWP * Octal 3-State Noninverting D-Type Transparent Latch 38 38 18 12 U 
M74HC375P * Dual 2-Bit Transparent Latch - - - - U 
M74HC533P Octal 3-State Inverting D-Type Transparent Latch 38 38 18 12 U 
M74HC563P * Octal 3-State Inverting D-Type Transparent Latch - - - - U 
M74HC573P * Octal 3-State Noninverting D-Type Transparent Latch - - - - U 
n : Active high-level U: Active low-level 

SHIFT REGISTERS 

Electrical Operating modes 

Type Circuit function 

M74HCl64P 8-Bit Serial-Input/Parallel-Output Shift Register 

M74HC165P * 8-Bit Serial-or Paraliel-inputlSerial-Output Shift Register 

M74HC166P * 
8-Blt Serial-or Paraliel-lnputlSerial-Output Shift Register wrth 

Reset 

M74HC194P * 4-Bit Bidirectional Universal Shift Register 

M74HC195P * 4-Bit Universal Shift Register 

M74HC299P * 
8-Bit Bidirectional Universal Shift Register with 

3-State Parallel Outputs 

M74HC323P * 
8-Bit Bidirectional Universal Shift Register with 

3-State Parallel Outputs 

M74HC595P * 
8-Bit Serial-Input/Serial-or Parallel-Output Shift Register with 

Latched 3-State Outputs 

M74HC597P * 
8-Bit Serial-or Paraliel-lnput/Serial-Output Shift Register with 

Input Latch 

t : Positive-going edge U: Active low-level 

• MITSUBISHI 
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characteristics 
-

Shrft 
frequency 

(MHz) 

21 
-

-

-

-

-

-

-

-

'" 
.., 

0; ~ '" '" Cl ~ .2 
Cl 1: ~ 

:§ 
j!: Cl 1i! Ii: ..J 

~ 
f 0 - -
f 0 - 0 

f 0 - 0 

f 0 0 0 
f 0 - 0 

f 0 0 0 

t 0 0 0 

t 0 - -

t 0 - 0 

il Package 

" outlines Page 
a: 

0 1SP4 -

0 1SP4 -

0 1SP4 -

Package il Page 

" 
outlmes 

a: 

- 1SP4 -

U 1SP4 -

- 1SP4 -

- 20P4 2 -213 
- 20P2V 2 -213 

- 1SP4 -

- 20P4 2 -233 

- 20P4 -

- 20P4 -

;; Package .. Page 
" outlines 
a: 

U 14P4 2 -137 

- 1SP4 -

U 1SP4 -

U 1SP4 -
U 1SP4 -

U 20P4 -

U 20P4 -

U 1SP4 -

0 1SP4 -
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MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 

BINARY RIPPLE COUNTERS 

Eleclncal 
characteristics 

Count Q; 
~ Package Type Circuit function '" Page 

frequency '" " outhnes 
~ II: 

(MHz) 

M74HC393P Dual 4-Stage Binary Ripple Counter 21 ~ n 14P4 2-228 

M74HC4020P* 14-Stage Binary Ripple Counter - ~ n 16P4 -

M74HC4024P* 7-Stage Binary Ripple Counter - ! n 14P4 -
M74HC4040P* 12-Stage Binary Ripple Counter - ! n 16P4 -

! : Negative-going edge fI: Active high-level 

ASYNCHRONOUS DECADE COUNTER 

1 M74HC390P I Dual 4-Stage Binary Ripple Counter with +2 and +5 Sections 21 In I 16P4 I 2 -2231 

~ : Negative-going edge n: Active high-level 

ANALOG SWITCHES/MULTIPLEXERS 

Electrical characteristics 

ON Propagation tlme(ns) 
Type Circuit functIOn resistance Data Control 

·V,=2.5V Input to (inhibit) 
(0) output Input to output 

M74HC4051P* 8-Channel Analog Multiplexer/Demultiplexer - - -
M74HC4052P* Dual 4-Channel Analog Multiplexer/Demultiplexer - - -
M74HC4053P* Triple 2-Channel Analog Multiplexer/Demultiplexer - - -

M74HC4066P * 
Quad Analog Switch/Multiplexer/Demultiplexer with 

- - -
Enhanced ON-Resistance Linearity 

DATA SELECTORS/DIGITAL MULTIPLEXERS 

Electrical characteristics 

Propagation tlme(ns) 
Type Circuit function Output Strobe Select Data 

(inhibit) input Input 
to output to output to output 

M74HC151P 8-lnput Data Selector/Multiplexer NI,I 35 63 49 

M74HC153P * Dual 4-lnput Data Selector/Multiplexer NI - - -

M74HC157P Quadruple 2-lnput Nonlnverting Data Selector/Multiplexer NI 29 32 32 

M74HC157DP* Quadruple 2-lnput Noninverting Data Selector/Multiplexer NI 29 32 32 

M74HC158P Quadruple 2-lnput Inverting Data Selector/Multiplexer I 29 32 32 

M74HC251P 8-lnput Data Selector/Multiplexer with 3-State Outputs 3S, NI,I 55 51 49 

M74HC253P * 
Dual 4-lnput Data Selector/Multiplexer with 

3S, NI - - -
3-State Outputs 

M74HC257P * 
Quadruple 2-lnput Data Selector/Multiplexer with 

3S, NI 38 25 25 
3-8tate Outputs 

M74HC258P * 
Quadruple 2-lnput Data Selector/Multiplexer with 

38, NI - - -
3-State Outputs 

M74HC298P * 
Quadruple 2-lnput Data Selector/Multiplexer with 

NI - - -
Output Latch 

M74HC354P * 
B-Input Data Selector/Multiplexer with Data and 

38, NI,I - - -
Address Latches and with 3-State Outputs 

M74HC356P * 
B-Input Data Selector/Multiplexer with Data and 

3S, NI,I - - -
Address Latches and with 3-8tate Outputs 

I : Invert output NI: Non inverted output 38: 3-State output 

1-8 • MITSUBISHI 
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Package 
outlines Page 

16P4 -

16P4 -

16P4 -

14P4 -

Package 
outhnes 

Page 

16P4 2-100 

16P4 -

16P4 2-105 

16P2P 2-105 

16P4 2 109 

16P4 2 -177 

16P4 -

16P4 2-182 

16P4 -

16P4 -

20P4 -

20P4 -



MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 

DECODERS 

Type CirCUit function 

M74HC42P 1-01-10 Decoder 

M74HC137P 1-01-8 Decoder/Demultiplexer wIth Address Latch 

M74HC138P 1-01-8 Decoder/DemultIplexer 

M74HC138DP* 1-01-8 Decoder/DemultIplexer 

M74HCT138P 1-01-8 Decoder/Demultoplexer with LSTTL-Compatible Inputs 

M74HC139P Dual 1-01-4 Decoder/DemultIplexer 

M74HC139DP* Dual 1-01-4 Decoder/DemultIplexer 

M74HC154P * 1-01-16 Decoder/Demultiplexer 

M74HC155P * Dual 1-01-4 Decoder/DemultIplexer 

M74HC237P 1-01-8 Decoder/Demultiplexer wIth Address Latch 

M74HC238P * 1-01-8 Decoder/DemultIplexer 

M74HC259P * 8-Bit Addressable Latch/1-01-8 Decoder 

M74HC4511 P * BCD-to-Seven-Segment Lalch/Decoder/Dlsplay Driver 

M74HC4514P * 1-01-16 Decoder/DemultIplexer wIth Address Latch ("H" Level Output) 

M74HC4515P * 1-01-16 Decoder/Demultiplexer with Address Latch ("L" Level Output) 

M74HC4543P * BCD-to-Seven-Segment Lalch/Decoder/Dlsplay Driver lor LIquId-Crystal DIsplays 

Segment Identification of M74HC4511P, M74HC4543P 

Decimal number a 1 2 3 4 5 6 7 8 

Character n I e :1 '-I 1- b -I 1:1 u I :1 I 

ENCODERS 

Type Circuit function 

M74HC147P * Declmal-to-BCD Priority Encoder 

M74HC148P * Octal-to-BCD Prlonty Encoder 

COMPARATORS 

M74HC85P * 4-Bit Magnotude Comparator 

M74HC688P * 8-Bit Equality Comparator 

FULL ADDER 

M74HC283P *1 4-Bit Bonary Full Adder wIth Fast Carry 

PARITY GENERATOR/CHECKER 

M74HC280P 9-Blt Odd/Even Panty Generator/Checker 

REGISTER FILES 

M74HC670P *1 4-By-4 Register FIle with 3-State Outputs 

• MITSUBISHI 
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9 10 

CI 

Electrical 
characteristIcs 

Oulpul Output 
Package propaga- propaga- Page 

tlon time tlon time outlmes 
(L 10 H) (H 10 L) 

(ns) (ns) 

38 38 16P4 2 -39 

43 60 16P4 2 -86 

38 50 16P4 2 -91 

38 50 16P2P 2 -91 
- - 16P4 -
55 55 16P4 2 -96 

55 55 16P2P 2 -96 
- - 24P4D -
- - 16P4 -

59 47 16P4 2 -151 

- - 16P4 -

- - 16P4 -

- - 16P4 -
- - 24P4D -

- - 24P4D -

- - 16P4 -

11 12 13 14 15 

Electrical characteristics 

Outpul Outpul 
Package propaga- propaga- Page 

tlon time tlon time outlines 
(L 10 H) (H to L) 

(ns) (ns) 

- - 16P4 -

- - 16P4 -

16P4 

52 52 14P4 2 -1941 

16P4 
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SYMBOLOGY 
Symbol 

C , Input capacitance 

C L Load capacitance 

Co Off-state output capacitance 

Cpo Power dissipatIon capacitance 

C x External timing capacitance 

f, Input frequency 

, fmax Maximum repetition frequency 

GND Ground 

H Indicates the high logic level 

I Indicates current or input 

Icc Supply current 

100 Supply current 

I, Input current 

I'H High-level input current 

I'L Low-level mput current 

10 Output current 

IOFF Off-state leakage current 

10H High-level output curent 

10L Low-level output current 

IOZH Off-state high-level output current 

IOZL Off-state low-level output current 

L Indicates the low logic level 

a Indicates output 

Pd Power dissipation 

R, Input resistance 

RL Load resistance 

ROFF OFF resistance 

RON ON resistance 

Rx External connected timing resistor 

Ta Operating free-air temperature 

tf Fall time 

th Hold time 

Topr Operating temperatuer 

tpd Propagation delay time 

tpHL High-level to low-level 
output propagation time 

tpHZ Output disable time from 
high-level 

tpLH Low-level to high-level 
output propagation time 

t pLZ Output disable lime from low-level 

tPZH Output enable time to high-level 

tPZL Output enable time to low-level 

tr Rise time 

tree Recovery time 

Tstg Storage temperature 

tsu Setup time 

1-10 

MITSUBISHI HIGH SPEED CMOS 

SYMBOLOGY 

DescrIptions 

Extenally connected load capacitance 

The output capacitance when the output is disabled 

Internal capacitance of the IC calculated from operation supply current. 

Externally connected capacitance used to set the oulput pulse width of a monostable multivibrator. 

The sine wave frequency applied to the input terminal 

Maximum input repetition frequency for normal IC operatIon. 

Used in voltage and current suffixes to indicate the high potential level. 

Currents flowing into ICs are taken to be positive and those flowing out as negative, 

The current flowing into the Vee supply terminal. 

The current flowing into the Voo supply terminal, 

Input current flowing into an input terminal when a voltage is applied. 

The current flowing into an input when a specified high voltage is applied. 

The current flowing into an input when a specified low voltage is applied. 

Output currents flowing Into ICs are taken to be positive and those flowing out as negative 

The current flowing between the input and output of an analog switch is in the off state. 

The current flowing out of an output which is in the high state. 

The current flowing out of an output which is in the low state 

The current flowing out of the off state output with a specified high output voltage applied. 

The current flowing out of the off state output with a specified low output voltage applied, 

Used in voltage and current suffixes to indicate the low potential level. 

Product of the supply voltage and the supply current. 

Externally connected Intput resistance. 

Externally connected load resistance. 

The DC resistance between the input and output of an analog switch is in the off state. 

The DC resIstance between the input and output of an analog switch is in the on state. 

Externally connected resistor used to set the output pulse width of a monostable multivlbrator, 

The temperature of the environment surrounding an IC, 

Amount of time for the clock pulse to change from high to low, 

Amount of time that the Input conditions must be held after related inputs are changed. 

The ambient temperature range for normal IC operation, 

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

Amount of time required from a change of input signal until the output changes from high-level 
to low-level. 

Amount of tIme required from a change of input signal unlil the output changes from high-level 
to high-impedance. 

Amount of time required from a change of input signal until the oUriput changes from 
low-level to high-level 

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

Amount of time required from a change of input signal unlil the output changes from 
high-impedance to high-level 

Amount of time required from a change of input signal unlil the output changes from 
high-impedance to low-level. 

Amount of time for the clock pulse to change from low to high 

Time from the point at which the Input states are cancelled until the next clock pulse may be 
applied, 

The range of surrounding storage temperature for an IC 

Amount of time that the input conditions must be held before related inputs are changed, 
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Symbol 

hHL.. High-level to low-level 
output transition time 

tTLH Low-level to high-level 
output tranSition time 

tw Pulse width 

two Output pulse width 

Vee Vee supply voltage 

Vee Vee supply voltage 

VEE VEE supply voltage 

VH HysteresIs voltage 

V, Input voltage 

V,H High-level input voltage 

V,L Low-level Input voltage 

Vo Output voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

Vss Vss supply voltage 

VT Threshold voltage 

VT+ Positive-going threshold voltage 

VT- Negative-going threshold voltage 

Z Indicates the Off-state 

MITSUBISHI HIGH SPEED CMOS 

SYMBOLOGY 

Descriptions 

The time required for the output waveform voltage value to change from the 90% pOint 
to the 10% pOint 

The time reqUIred for the output waveform voltage value to change from the 10% pOint 
to the 90% point 

The time reqUired for a pulse to change from one speCified level to another 

The width of the pulse appearing in the output of a monostable multlvlbrator 

This voltage IS the difference between the positive-going threshold and the negative-going 
threshold voltages of the Schmitt trigger CirCUit 

Voltage applied to an Input 

The range of Input voltages that represents a logic high In the system 

The range of Input voltages that represents a logic low In the system 

Voltage applied to or appearing at an ouptut 

Voltage at an ouptut In the high state 

Voltage at an output In the low state 

The Input voltage beyond at which the output changes 

The threshold voltage at which the output changes when the Input IS changing from low to high 

The threshold voltage at which the output changes when the Input IS changing from high to low 

Indicates that the output IS In the high-Impedance state 

• MITSUBISHI 
;"ELECTRIC 
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MITSUBISHI HIGH SPEED CMOS 

PACKAGE OUTLINES 

TYPE 14P4 14-PIN MOLDED PLASTIC DIP 

0.5±0.1 

2.54±0.25 1.5~g:i 

TYPE 16P4 16-PIN MOLDED PLASTIC DIP 

2.54±0.25 

1-12 

0.5±0.1 

1.5~N 

• MITSUBISHI . 
~ELECTRIC 

7.62±0.3 

I \ 
"\ r 

O 27+0.07 
. -0.05 

7.6-10 

7.62+0.3 

I ----" \ 

\ r 
O 27+0.07 

. -0.05 

7.6~10 

Dimension in mm 

Dimension in mm 



TYPE 20P4 20-PIN MOLDED PLASTIC DIP 

TYPE 24P4D 24-PIN MOLDED PLASTIC DIP 

2.54±0.25 0.5±0.1 

1.52:8:r 

" MITSUBISHI 
JJTra.ELECTRIC 

MITSUBISHI HIGH SPEED CMOS 

PACKAGE OUTLINES 

Dimension in mm 

7.62+0.3 

I \ 
'\ 1 

o 27+ 0.07 
. -0.05 

7.6-10 

Dimension in mm 

7.62+0.3 

f \ 
~ I 

O 27+0.07 
. -0.05 

7.6-10 
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MITSUBISHI HIGH SPEED CMOS 

PACKAGE OUTLINES 

TYPE 14P2P 14-PIN MOLDED PLASTIC SOP(JEDEC 1S0mil body) 

o 
-H 
In 
:;:; 

® 

~J 

8.65±0.1 

!J) 

II -0 4+ 0 . 09 

~0.05 

In 

" 0 

nn~ 
~ ~ 

"": 
~ 

A 

O 2+0.05 
. -0.01 

TYPE 16P2P 16-PIN MOLDED PLASTIC SOP(JEDEC 1 SOmii body) 

o 
+ 1 
r;; 

1-14 

9.9+0.1 

® 

® 

II ~O 4+ 0 . 09 

~O.05 

In 

" 0 
"": 
~ 

n~uu"U"U 
1-

• MITSUBISHI 
"-ELECTRIC 

O 2+0.05 
. -0.01 

Dimension in mm 

N 

o 
+1 
'" 

0.75±0.2 

Dimension in mm 

N 

o 
+1 
'" 



MITSUBISHI HIGH SPEED CMOS 

PACKAGE OUTLINES 

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

o 
+1 
I!'> 

o ..... 

CDk'i b@ 
+0.09 

1.27±0.15 0.4 -0.05 

• MITSUBISHI 
"'ELECTRIC 

A 

O 25 +0.Q7 
. -0.02 

• 

0.2±0.1 

'" o 
+1 
'" o 
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MITSUBISHI HIGH SPEED CMOS 

M74HCOOP 
M74HCOODP 

QUADRUPLE 2-INPUT POSITIVE NAND GATE 

DESCRIPTION 
The M74HCOO is a semiconductor integrated circUit con
sisting of four 2-input positive-logic NAND, usable as nega
tive-logic NOR gates. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• High-speed: 8ns typo (CL=15pF, Vcc=5V) 
• Low power dissipation: 5.uW/package (max) 

(Vcc=5V, Ta=25'C, quiescent state) 

• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: Ta=-40-+S5'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HCOO 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 
74LSOO. 

Al-
INPUTS 

81-

OUTPUT Yl-

INPUTS 

82-

OUTPUT Y2-

GND 

14P4 
Outline 14P2P 

Vee 

LOGIC DIAGRAM (EACH GATE) 

INPUTS 

OUTPUT 

INPUTS 

OUTPUT 

Buffered outputs Y improve input-to-output transfer charac
teristics and reduce to a minimum output impedance varia
tions with respect to input voltage variations. 
When both inputs A and B are high, the output Y will be
come low, and when at least one of the inputs is low, the 
output Y will become high. 

INPUTS 1: ~ Y OUTPUT 

FUNCTION TABLE 
Inputs Output 

A 8 Y 

L L H 

H L H 

L H H 

H H L 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+8S'C, unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

v,< OV 
1'K Input protection diode current 

V, > Vee 

Vo < OV 
10K Output parasitic diode current 

Vo > Vee 

10 Output current, per output pm 

Icc Supply/GND current Vee, GND 

Pd Power diSSipation (Note 1) 

Tstg Storage temperature range 

Note 1 M74HCOODP. T a = -40-+S0'C and T a = SO-85'C are derated at -SmWf'C 

• MITSUBISHI 
..... ELECTRIC 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vec+0. 5 V 

-0. 5-Vcc+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

±25 mA 
±50 mA 
500 mW 

-65-+150 'c 
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MITSUBISHI HIGH SPEED CMOS 

M74HCOOP 
M74HCOODP 

QUADRUPLE 2-INPUT POSITIVE NAND GATE 

RECOMMENDED OPERATING CONDITIONS (Ta = -40-+B5'C) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage 0 Vee 

Va Output voltage 0 Vee 

Tapr Operating temperature range -40 +85 

I Vee=2.0V 0 1000 

t r• t! Input rlSetlme, falltlme I Vee = 4.5V 0 500 

I Vee = 6. OV 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H High-level Input voltage 

V,L Low-level Input voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

I'H HIgh-level Input current 

I'L Low-level mput current 

Icc QUiescent supply current 

2-4 

Test conditions 

Vee(V) 

2.0 
Va = 0. IV, Vee-O.1V 

4.5 
1101 =20"A 

6. a 

Va = Vee-O. 1 V 
2.0 

1101 =20"A 
4.5 

6.0 

10H = -20"A 2. a 
10H = -20"A 4.5 

V,= V'H, V,L 10H = -20"A 6. a 
10H = -4.0mA 4.5 

10H = -5.2mA 6.0 

10L = 20"A 2.0 

lac = 20"A 4.5 

V,=V 'H lac = 20"A 6.0 

lac = 4.0mA 4.5 

lac = 5.2mA 6.0 

V,=6V 6.0 

V,=OV 6.0 

V, = Vee, GND, 10= O"A 6. a 

• MITSUBISHI 
.... ELECTRIC 

Umt 

V 

V 

V 

t 

ns 

limits 

25"(; -40-+BS'C Umt 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4_2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
/-lA 

1.0 10.0 /-lA 



MITSUBISHI HIGH SPEED CMOS 

M74HCOOP 
M74HCOODP 

QUADRUPLE 2.INPUT POSITIVE NAND GATE 

SWITCHING CHARACTERISTICS (Vee = 5V, Ta = 25'C) 

Symbol Parameter 
Limits 

Test conditions 
Min Typ Max 

tTLH Low-level to high-level and high-level to low-level 10 
tTHL output transition time 10 
tpLH Low-level to high-level and high-level to low-level 

CL = lSpF (Note 3) 
15 

tpHL output propagation time 15 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85'C) 

Limits 

Symbol Parameter Test conditions 25'C -40-+8S'C 

Vec<v) Min Typ Max Min 

2.0 75 

tTLH Low-level to high-level and 4,5 15 

6.0 13 
high-level to low-level 

2.0 75 

hHL 
output transition time 4.5 15 

CL = 50pF (Note 3) 
6,0 13 

2.0 90 

tpLH Low-level to high-level and 4.5 18 

6.0 15 
h,gh-Ievel to low-level 

2,0 90 

tpHL 
output propagation trme 4.5 18 

6,0 15 

C, Input capacitance 10 

Cpo Power dlSSlpatlOll capacitance (Note 2) 25 

Note 2 Cpo IS the Internal capacitance of the IC calculated from operation supply current under no-load conditions (per gate) 
The power dissipated dUllng operation under no-load conditions IS calculated uSing the following formula 
Po = Cpo' Vee' • f,+lee • Vee 

Note 3 Test ClfCUlt 

INPUT 

PG t--+----I 

50n 

TIMING DIAGRAM 

A. B 

y 

Vee 

DUT 

OUTPUT 

(J)The pulse generator (PG) has the following 
eharaetenstics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capaCitance CL Includes stray wifing 
capacitance and the probe input capacitance 

Vce 

GND 

• MITSUBISHI 
..... ELECTRIC 

Max 

95 

19 

16 

95 

19 

16 

113 

23 

19 

113 

23 

19 

10 

Umt 

ns 

ns 

Umt 

ns 

ns 

pF 

pF 
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MITSUBISHI HIGH SPEE;D CMOS 

M74HC02P 
M74HC02DP 

QUADRUPLE 2.INPUT POSITIVE NOR GATE 

DESCRIPTION 
The M74HC02 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 typo (CL =15pF, Vee=5V) 
• Low power dissipation: 5,uW/package (max) 

(Vec=5V, Ta=25'C, quiescent state) 

• High noise margin: 30% of Vee, min (Vcc=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vec=2-6V 
• Wide operating temperature range: Ta=-40-+S5'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC02 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance 'equivalent to the 
74LS02. 
Buffered outputs Y improve input-to-output transfer charac
teristics and reduce to a minimum output impedance varia
tions with respect to input voltage variations. 

PIN CONFIGURATION (TOP VIEW) 

OUTPUT Vl-

INPUTS I Al-

81-

OUTPUT 

A2-
INPUTS 

82-

GND 

14P4 
Outline 14P2P 

Vee 

-83 

-A3 

OUTPUT 

I INPUTS 

OUTPUT 

I INPUTS 

LOGIC DIAGRAM (EACH GATE) 

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

INPUTS! :0---.1..-_ .-...~--v V OUTPUT 

FUNCTION TABLE 
Inputs Output 

A B y 

L L H 

H L L 

L H L 

H H L 

ABSOLUTE MAXIMUM RATINGS (T a = -40-+85""(;, unless otherwise noted) 

Symbol 

Vee 

V, 

Vo 

1'K 

10K 

10 

Icc 

Pd 

Tstg 

Note 1 

2-6 

Parameter Conditions 

Supply voltage 

Input voltage 

Output voltage 

V, < OV 
Input protection diode current 

V, > Vee 

VA < OV 
Output parasItIc diode current 

Vo > Vee 

Output current, per output Pin 

Supply/GND current Vee, GND 

Power dissIpatIon (Note 1) 

Storage temperature range 

M74HC02DP, Ta = -40-+50"C and Ta = 5O-85"C are derated at -5rnW/"C 

• MITSUBISHI 
"-ELECTRIC 

RatIngs Unot 

-0.5-+7.0 V 

-0. 5-Vec+0. 5 V 

-0. 5-Vcc+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

±25 rnA 

±50 rnA 

500 rnW 

-65-+150 ·c 



MITSUBISHI HIGH SPEED CMOS 

M74HC02P 
M74HC02DP 

QUADRUPLE 2-INPUT POSIT.IVE NOR GATE 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+B5'C) 

Symbol Parameter 
Limits 

Min Typ Max 

Vee Supply voltage 2 6 
V, Input voltage 0 Vee 

Vo Output voltage 0 Vee 

Tcmr Operating temperature range -40 +85 
I Vee- 2•OV 0 1000 

I r • If Input nsellme, falltlme I Vee- 4.5V 0 500 
I Vee = 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V ,H High-level Input voltage 

V ,L Low-level mput voltage 

V OH High-level output voltage 

VOL Low-level output voltage 

I'H High-level mput current 

I'L Low-level Input current 

Icc QUIescent supply current 

Test conditions 

Ve",V) 

2.0 
Va = O.lV 

4.5 
1101 = 20/1-A 

6.0 

2.0 
Va = O. lV, Vee-O. lV 

4.5 
1101 =20/1-A 

6.0 
10H = -20/1-A 2.0 

10H = -20/1-A 4.5 

V1=V1L 10H = -20/1-A 6.0 
10H - -4.0mA 4.5 

10H = -5.2mA 6.0 

10L = 20/1-A 2.0 

10L = 20/1-A 4.5 
VI = V1H1 V1L 10L = 20/1-A 6.0 

10L = 4.0mA 4.5 

10L = 5.2mA 6. a 
V, =6V 6. a 
V,-OV 6.0 

VI = VeG, GND, lo=O/1-A 6.0 

• MITSUBISHI 
;"ELECTRIC 

Unit 

V 

V 

V 

'c 

ns 

Limits 

25'C -40-+85'C Unit 

Min Typ Max Min Max 

1.5 
I 

1.5 

3.15 3.15 V 

4.2 I 4.2 

0.5 ! 0.5 

1. 35 I 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 

I 
4.13 

5.68 5.63 

0.1 I 0.1 

0.1 I 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 I 

0.1 1.0 

-0.1 -1.0 
J.lA 

1.0 10. a J.lA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC02P 
M74HC02DP 

QUADRUPLE 2-INPUT POSITIVE NOR GATE 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25"(;) 

limits 
Symbol Parameter Test conditions 

Min Typ Max 

hLH Low-level to high-level and high-level to low-level 10 

10 hHL output transitIOn time 
CL = lSpF (Note 3) 

tpLH Low-level to high-level and high-level to low-level 15 

tpHL output propagation time 15 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85"(;) 

Limits 

Symbol Parameter Test conditions 25'C -40-+8S"(; 

VcdV) Min Typ Max Min 

2.0 75 

tTLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

hHL 
output transition time 4.5 15 

CL = SOpF (Note 3) 
6.0 13 

2.0 90 

tpLH Low-level to high-level and 4.5 18 

6.0 15 
high-level to low-level 

2.0 90 

tpHL 
output propagation time 4.5 18 

6.0 15 

C , Input capaCitance 10 

Cpo 'Power dissipatIOn capacitance (Note 2) 31 

Note 2 Cpo is the internal capacitance of the IC calculated from operallon supply current under no-load conditions (per gate) 
The power dissipated dunng operatIOn under no-load conditions IS calculated uSing the following formula' 
Po = Cpo' Vee' • f,+lce • Vee 

Note 3 Test Circuit 

INPUT 

PG 1--+---1 

50n 

TIMING DIAGRAM 

A, B 

y 

2-8 

Vcc 

OUT 

OUTPUT 

(1)The pulse generator (PG) has the following 
characteristics (10%-90%)' tr = 6ns, tf = 6ns 

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

Vcc 

GNO 

VOH 

• MITSUBISHI 
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Max 

95 

19 

16 

95 

19 

16 

113 

23 

19 

113 

23 

19 

10 

Unit 

ns 

ns 

Unit 

ns 

ns 

pF 

pF 



MITSUBISHI HIGH SPEED CMOS 

M74HC03P 

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

DESCRIPTION 
The M74HC03 is a semiconductor integrated circuit con
sisting of four 2-inf'ut positive-logic NAND usable as nega
tive-logic NOR gates, with open-drain outputs. 

FEATURES 
• Open-drain outputs 
• High-speed: 10ns typo (CL=15pF, Vee=5V) 
• Low power dissipation: 5.uW/package (max) 

(Vec=5V, Ta=25°C, qUiescent state) 

• High nOise margm: 30% of Vee, mm (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: Ta=-40-+S5°C 

PIN CONFIGURATION (TOP VIEW) 

INPUTS! 

flNPUTS 
OUTPUT 

INPUTS! 

OUTPUT 

!INPUTS 
OUTPUT 

OUTPUT 

Outline 14P4 

APPLICATION 
* Open-dram oulpuls 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC03 to 
maintam the low power dissipation and high noise margin 
characteristics of the standard CMOS, logic 4000B series 
while giving high-speed performance equivalent to the 
74LS03. 

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

When both inputs A and B are high, the output Y will be
come low, and when at least one of the inputs is low, the 
output Y will become high. 
Note that this IC differs from the 74LS03 and a voltage 
higher than Vee can not be applied to the output. 

FUNCTION TABLE 
Inputs Output 

A B Y 

L L H 

L H H 

H L H 

H H L 

LOGIC DIAGRAM (EACH GATE) 

• MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC03P 

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

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+85"(;, unless olherwlse noled) 

Symbol Parameter Conditions 

Vee Supply vollage 

V, Inpul vollage 

Vo Output voltage 

V, < OV 
1'K Input protection diode current 

V, > Vee 

Vo < OV 
10K Output parasitIc diode current 

Va> Vee 

10 Output current, per output pm 

lee SupplylGND current Vee, GND 

Pd Power diSSipation 

Tsig Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85'C) 

Llmlls 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Inpul voltage a Vee 
Vo Output voltage 0 Vee 

Too, Operating temperature range -40 +85 

Vee = 2.0V a 1000 

I" If Input rlSetlme, talltlme Vee = 4.5V 0 500 

Vee = 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H High-level Input voltage 

V,L Low-level Input voltage 

VOL Low-level output vollage 

I'H High-level mput current 

I'L Low-level Input current 

10 MaXimum output leakage current 

lee QUiescent supply current 

2-10 

Test conditions 

Vee(V) 

Va = O. IV, Vee-O.1V 
2. a 

110 1= 20"A (Note 2) 
4.5 

6. a 

Va = Vee-a. 1 V 
2. a 

110 I = 20"A (Note 2) 
4.5 

6.0 

10L = 20"A 2. a 
10L = 20"A 4.5 

VI = V1H 10L = 20"A 6. a 
10L - 4.0mA 4.5 

10L = 5.2mA 6.0 

V, -6V 6. a 
V,=OV 6.0 

VI = V1H , V1L• Vo = Vee 6. a 
V, = V,H, VIL, Va = GND 6.0 

V, = Vee, GND, 10 = O"A 6.0 

• MITSUBISHI 
.... ELECTRIC 

Unit 

V 

V 

V 

'C 

ns 

Min 

1.5 

3.15 

4.2 

Rallngs Unil 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

±25 rnA 
±50 rnA 
500 rnW 

-65-+150 "C 

Limits 

25'(; -40-+85'(; Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1.35 V 

1.8 1.8 

O. I O. I 

O. I 0.1 

O. I 0.1 V 

0.26 0.33 

0.26 0.33 

0_ I 1.0 

-0.1 -1.0 
J.lA 

0.5. 5. a 
-0.5 -5.0 

J.lA 

1.0 10. a J.lA 



MITSUBISHI HIGH SPEED CMOS 

M74HC03P 

QUADRUPLE 2·INPUT POSITIVE NAND GATE WITH OPEN.DRAIN OUTPUTS 

SWITCHING CHARACTERISTICS (Vee =5V, Ta =25'C) 

Symbol 
Limits 

Parameter Test conditions 
Min Typ Max 

hHL High-level to low-level output transitIOn time 
RL=lKfi 

10 
CL = lSpF (Note 2) 

tpLH LOW-level to high-level and high-level to low-level RL = lKfi, CL = SpF (Note 2) 20 
tpHL output propagation time RL = lKfi, CL = lSpF (Note 2) 20 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85'C) 

Limits 

Symbol Parameter Test conditIOns 2S'C -40-+8S'C 

Vec<V) Min yp Max Min 

2,0 75 

hHL 
high-level to lOW-level 

4.5 15 
output transition time 

6,0 13 

2.0 125 

tpLH 
RL= lKfi 

4,5 25 Low-level to high-level and CL = 50pF (Note 2) 
6,0 21 

high-level to lOW-level 
2,0 125 

tpHL 
output propagation trme 4,5 25 

6, a 21 

C , Input capacitance 10 

Co Output capacitance AarB=GND 10 

Cpo Power diSSipation capacitance (Note 1) 11 

Note 1 Cpo IS the Internal capacitance of the IC calculated from operallon supply current under no-load conditions (per gate) 
The power dissipated dunng operallon under no-load conditIOns IS calculated uSing the following formula' 
Po = Cpo' Vcc2 • 11+lcc . Vee 

Note 2 Test CirCUit 

INPUT Vee OUTPUT 

PG OUT 

50n 
GNO ICL 

TIMING DIAGRAM 

A, B 

y 

Vee 

RL 

(1 )The pulse generator (PG) has the follOWing 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacitance CL Includes stray wiring 
capacitance and the probe Input capaCitance 

Vee 

GNO 

VOL 

• MITSUBISHI 
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Max 

95 

19 

16 

158 

32 

27 

158 

32 

27 

10 

10 

Unit 

ns 

ns 

Unit 

ns 

ns 

pF 

pF 

pF 

2-11 



MITSUBISHI HIGH SPEED CMOS 

M74HC04P 
M74HC04DP 

HEX INVERTER 

DESCRIPTION 
The M74HC04 is a semiconductor integrated circuit con
sisting of six inverters. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• High-speed: 10ns typo (CL=15pF, Vee=5V) 
• Low power dissipation: 5,uW/paekage (max) 

(Vee=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vee, min (Vee=4.5V, BV) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: T a=-40-+85"C 

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

FUNCTIONAL DESCRIPTION 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

Al-+ Vee 

Yl- INPUT 

A2-+ OUTPUT 

Y2- INPUT 

A3-+ OUTPUT 

Y3- -A4 INPUT 

GND -+ Y4 OUTPUT 

Outline 
14P4 
14P2P 

Use of silicon gate technology allows the M74HC04 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 
74LS04. 

LOGIC DIAGRAM (EACH INVERTER) 

Buffered outputs Y improve input-to-output transfer charac
teristics and reduce to a minimum output impedance varia
tions with respect to input voltage variations. 
When input A is high, the output Y is low, and when input A 
IS low, the output Y will become high. 

FUNCTION TABLE 
Input Output 

A y 

l H 

H l 

INPUT 

A 

ABSOLUTE MAXIMUM RATINGS (Ta =-40-+85t, unless otherwise noted) 

Symbol 

Vee 
V, 

Vo 

I'K 

10K 

10 

Icc 

Pd 

Tst9 

Note 1 

2-12 

Parameter Condilions 

Supply voltage 

Input voltage 

Output voltage 

V,<OV 
Input protection diode current 

V, > Vee 

Vo < ov 
Output paraSitic diode current 

Vo > Vee 

Output current, per output pm 

Supply/GND current Vee, GND 

Power diSSIpation (Note 1) 

Storage temperature range 

M74HC04DP. T a = -40-+50t and T a = 50-85t are derated at -5mW/t 

• MITSUBISHI 
.... ELECTRIC 

Ratings 

-0.5-+7.0 
-0. 5-Vee+0. 5 
-0. 5-Vee+0. 5 

-20 

20 
-20 

20 
±25 
±50 
500 

-65-+150 

OUTPUT 

Y 

Un,l 

V 
V 
V 

rnA 

rnA 

rnA 

rnA 

rnW 

·c 



RECOMMENDED OPERATING CONDITIONS (Ta =-40-+8S'C) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage 0 Vee 

Vo Output voltag e 0 Vee 

Topr Operating temperature range -40 +85 

I Vee=2.0V 0 1000 

Ir• If Input nsetlme, falltlme I Vee = 4.5V 0 SOO 

I Vee=6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H High-level Input voltage 

V,L Low-level mput voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

I'H High-level mput current 

I'L Low-level mput current 

Icc QUIescent supply current 

Test conditions 

VecCV) 

Vo=O.lV 
2,0 

1101 = 20llA 
4.5 

6.0 

Vo = Vee-O. lV 
2.0 

1101 = 20llA 
4. S 

6.0 

10H = -2OIlA 2.0 

10H = -201lA 4.5 

VI = V1L 10H = -201lA 6.0 

10H = -4.0mA 4.5 

10H = -5.2mA 6.0 

lac = 20llA 2.0 

lac = 20llA 4.5 

VI = V 1H lac = 20llA 6.0 

lac = 4.0mA 4.5 

lac = S.2mA 6.0 

V,=6V 6.0 

V,=OV 6.0 

VI= Vee! GND, 10=OIlA 6.0 

• MITSUBISHI 
"'ELECTRIC 

MITSUBISHI HIGH SPEED CMOS 

Unit 

V 

V 

V 

'c 

ns 

25'C 

Min Typ 

1.5 

3.15 

4.2 

1.9 

4.4 

5.9 

4.18 

5.68 

M74HC04P 
M74HC04DP 

HEX INVERTER 

Limits 

-40-+85'C Unit 

Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
p.A 

1.0 10.0 p.A 
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MITSUBISHI HIGH-SPEED CMOS 

M74HC04P 
M74HC04DP 

HEX INVERTER 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25"C) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

tTLH Low-level to high-level and high-level to low-level 10 

10 hHL output transition time 
CL = lSpF (Note 3) 

tpLH Low-level to high-level and high-level to low-level 17 

tpHL output propagatIOn time 17 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85"(;) 

Limits 

Symbol Parameter Test conditions 2S"{; -40-+8S"{; 

VecCV) Min Typ Max Min 

2.0 75 

hLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

hHL 
output transition time 4.5 15 

CL = SOpF (Note 3) 
6.0 13 

2.0 86 

tpLH LOW-level to high-level and 4.5 19 

6.0 16 
high-level to low-level 

2.0 86 

tpHL 
output propagation time 4.5 19 

6.0 16 

C , Input capacitance 10 

CpD Power diSSipation capacitance (Note 2) 26 

Note 2 Cpo is Ihe inlernal eapacllance of the IC calculated from operation supply currenl under no-load condllions. (per inverter) 
The power disslpaled dUring operalion under no-load condillons is calculaled using Ihe following formula· 
Po = Cpo· Vee2 • f,+lce • Vee 

Note 3 Tesl Circuil 

INPUT 

PG 1----1~--I 

son 

TIMING DIAGRAM 

A 

y 

2-14 

Vee 

DUT 

GND 

OUTPUT 

(l)The pulse generator (PG) has the follOWing 
characlerlStlcs (10%-90%). Ir = 6ns, If = 6ns 

(2) The capacllance CL Includes stray wiring 
capacitance and the probe inpul capaCilance 

Vec 

GND 

• MITSUBISHI 
"'ELECTRIC 

Max 

95 

19 

16 

95 

19 

16 

108 

24 

20 

108 

24 

20 

10 

Unit 

ns 

ns 

Unit 

ns 

ns 

pF I 

pF 



DESCRIPTION 
The M74HCU04 is a semiconductor integrated circuit con
sisting of six unbuffered inverters. 

FEATURES 
• High-speed' 7ns typo (CL=15pF, Vcc=5V) 
• Low power dissipation: 5,uW/package (max) 

(Vcc=5V, Ta=25"C, quiescent state) 

• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: T a=-40-+S5"C 

APPLICATION 
General purpose, for use in industrial and consumer digital 

equipment. 

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HCU04 to 
maintain the low power dissipation and high noise margin 

characteristigs of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS04. 

Unbuffered outputs Y make this device suitable for linear 
circuit applications such as oscillators and amplifier circuits 
as well as logic system applications. However, considera
tion must be given in linear circuit applications dissipated 
power IS much greater than of the 40008 series. 
When input A is high, the output Y will become low, and 
when input A is low, the output Y will become high. 

FUNCTION TABLE 
Input Output 

A Y 

L H 

H L 

MITSUBISHI HIGH SPEED CMOS 

M74HCU04P 
M74HCU04DP 

HEX UNBUFFERED INVERTER 

PIN CONFIGURATION (TOP VIEW) 

INPUT A1 .... 

OUTPUT Y1-

INPUT A2 .... 

OUTPUT Y2-

INPUT A3 .... 

OUTPUT Y3-

GND 

Vee 

-A4 

.... Y4 

14P4 
Outline 14P2P 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

LOGIC DIAGRAM (EACH INVERTER) 

INPUT A o---f>o-----o Y OUTPUT 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+S5'C, unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 

V, < OV 
1'K Input protection diode current 

v, > Vee 

Vo < ov 
10K Output parasitic diode current 

Vo > Vee 

10 Output current, per output pin 

lee Supply/GND current Vee, GND 

Pd Power diSSipation (Note 1) 

Tstg Storage temperature range 

Note 1 M74HCU04DP, T a = -40-+50'C and T a = 50-85'C are derated at -5mW!'~ 

• MITSUBISHI 
"'-ELECTRIC 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vcc+0. 5 V 

-0. 5-Vce+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

±25 mA 
±50 mA 
500 mW 

-65-+150 t 
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RECOMMENDED OPERATING CONDITIONS (Ta = -40-+85t) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 
V, Input voltage . 0 Vee 

Vo Output voltage 0 Vee 

Toor Operating temperature range -40 +85 
t r• tf Input "setlme. falltlme No Limit 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V ,H Hlgh·level Input voltage 

V ,L Low·level Input voltage 

VOH High·level output voltage 

VOL Low-level output voltage 

I'H Hlgh·level Input current 

I'L Low-level input current 

lee QUiescent supply current 

2-16 

Test conditions 

vedv) 

Vo=0.2V. 1101 =20!,A 2.0 
Vo = 0.5V. 1101 = 20!,A 4.5 
Vo= O.5V, 1101 = 20!,A 6.0 
Vo - Vee-O. 2V, 110 I - 20!,A 2. a 
Va = Vee-O. 5V, 110 I = 20!'A 4.5 
Va = Vee-O. 5V, 110 I = 20!,A 6.0 

2. a 
VI = V 1L, IOH = -20f..lA 4.5 

6.0 
V, = GND. 10H = -4.0mA 4.5 
V, = GND. 10H = -5.2mA 6.0 

2.0 
-VI = V1H, IOL = 2O/-lA 4.5 

6.0 
V,= VeG, 10L = 4.0mA 4.5 
VI =VCC1 10L = 5.2mA 6. a 
V,=6V 6.0 
V,=OV 6.0 
V,= Vee, GND. 10=O!'A 6.0 

• MITSUBISHI 
..... ELECTRIC 

MITSUBISHI HIGH SPEED CMOS 

M74HCU04P 
M74HCU04DP 

HEX UNBUFFERED INVERTER 

Umt 

V 

V 

V 
·C 

ns 

Limits 

25"(; -40-+85"(; Unit 

Min Typ Max Min Max 

1.7 1.7 
3.6 3.6 V 

4.8 4.8 
0.3 0.3 
0.8 0.8 V 

1.1 1.1 
1.8 1.8 
4. a 4.0 

5.5 5.5 V 

3.98 3.84 
5.48 5.34 

0.2 0.2 
0.5 0.5 
0.5 0.5 V 

0.26 0.33 
0.26 0.33 
0.1 1. a 

-0.1 -1.0 
p.A 

1. a 10. a p.A 



MITSUBISHI HIGH SPEED CMOS 

M74HCU04P 
M74HCU04DP 

HEX UNBUFFERED INVERTER 

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

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

hLH low-level to high-level and high-level to low-level 10 

10 hHL output transition time 
CL = 15pF (Note3) 

tpLH low-level to high-level and high-level to low-level 13 

tpHL output propagatlOn time 13 

SWITCHING CHARACTERISTICS (Vcc = 2-6V, T a = -40-+85'C) 

Limits 

Symbol Parameter Test conditIons 25'C -40-+85'C 

vcdv) Min Typ Max Min 

2.0 75 

hLH low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

hHL 
output transition time 4.5 15 

CL = 50pF (Note 3) 
6.0 13 

2.0 82 

tpLH low-level to high-level and 4.5 16 

6.0 14 
high-level to low-level 

2.0 82 

tpHL 
output propagation time 4.5 16 

6.0 14 

C, Input capacitance 15 

Cpo Power diSSipation capacltance'(Note 2) 25 

Note 2 Cpo IS the Internal capacitance of the IC calculated from operation supply current under no-load conditions (per Inverter) 
The power dissipated during operallon under no-load condillons IS calculated uSing the follOWing formula 
Po = Cpo· VCC2 • f,+lcc . Vee 

Note 3 Test CirCUit 

INPUT 

PG r----1~-t 

50n 

TIMING DIAGRAM 

A 

y 

Vcc 

OUT 

OUTPUT 

(nThe pulse generator (PG) has the follOWing 
charactenstics (10%-90%) tr = 6ns, tf= 6ns 

(2) The capacitance CL Includes stray winng 
capacitance and the probe Input capacitance 

Vec 

GNO 

VOH 

VOL 

• MITSUBISHI 
.... ELECTRIC 

Max 

95 

19 

16 

95 

19 

16 

103 

21 

18 

103 

21 

18 

15 

Unit 

ns 

ns 

Unit 

ns 

ns 

pF 

pF 
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MITSUBISHI HIGH SPEED CMOS 

M74HC08P 
M74HC08DP 

QUADRUPLE 2-INPUT POSITIVE' AND GATE 

DESCRIPTION 
The M74HC08 is a semiconductor integrated circuit con
sisting of four 2-input positive-logic AND. usable as nega
tive-logic OR gates, 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• High-speed: 9.5ns typo (CL=15pF, Vce=5V) 
• Low power dissipation: 5,uW/package (max) 

(Vee=5V, Ta=25°C, quiescent state) 
• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: Ta=-40-+85°C 

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

FUNCTIONAL DESCRIPTION 

INPUTS { 

OUTPUT 

INPUTS { 

OUTPUT 

AI .... 

81 .... 

Yl .... 

A2 .... 

82 .... 

Y2 .... 

GND 

Vee 

.... A4} 

.... 84 

.... Y4 

.... A3 } 

.... 83 

.... Y3 

14P4 
Outline 14P2P 

Use of silicon gate technology allows the M74HC08 to 
maintain the low power dissipation and high noise margin 
characteristic,s of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS08. 

LOGIC DIAGRAM (EACH GATE) 

Buffered outputs Y improve input-to-output transfer charac
teristics and reduce to a minimum output impedance varia
tions with respect to input voltage variations. 
When both inputs A and B are high, the output Y will be
come high, and when at least one of the inputs is low, the 
output Y will become low. 

FUNCTION TABLE 
Inputs Output 

A 8 Y 

L L L 

H L L 

L H L 

H H H 

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

Symbol 

Vee 

V, 

Vo 

',K 

10K 

10 

Icc 

Pd 

Tstg 

Note 1 

2-18 

Parameter Conditions 

Supply yoltage 

Input Yoltage 

Output Yoltage 

V,<OV 
Input protection diode current 

V, > Vee 

Vo<OV 
Output parasitic diode current 

Vo > Vee 

Output current. per output pm 

Supply/GND current Vee, GND 

Power diSSipation (Note 1) 

Storage temperature range 

M74HC08DP, T a = -40-+50"C and T a = 50-85"C are derated at -5mW/"C 

• MITSUBISHI 
"ELECTRIC 

Ratmgs 

-0.5-+7.0 

-0. 5-Vee+0. 5 

-0. 5-Vce+0. 5 

-20 

20 

-20 

20 

±25 

±50 

500_ 

~65-+150 

INPUTS 

OUTPUT 

INPUTS 

OUTPUT 

Y OUTPUT 

Unit 

V 

V 

V 

mA 

mA 

mA 
mA 
mW 
·C 



MITSUBISHI HIGH SPEED CMOS 

M74HC08P 
M74HC08DP 

QUADRUPLE 2-INPUT POSITIVE AND GATE 

RECOMMENDED OPERATING CONDITIONS (T a = -40~+85'C) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage a vee 

Va Output voltage a Vee 

Top, Operating temperature range -40 +85 

I Vee=2.0V a 1000 

t" If Input rlSetlme, falltlme I Vee=4.5V a 500 

I Vee =6.0V a 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H High-level Input voltage 

V,L Low-level Input voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

I'H High-level mput current 

I'L Low-level Input current 

lee QUiescent supply current 

Test conditIons 

VedV) 

2.0 
Vo = O.1V, Vee-O.IV 

4.5 
1101 =20"A 

6.0 

2.0 
Vo=O.IV 

4.5 
110 1= 20"A 

6. a 
10H = -20"A 2. a 
10H = -20"A 4.5 

VI = V1H 10H = -20"A 6. a 
10H = -4. OmA 4.5 

10H = -5.2mA 6.0 

10L = 20"A 2. a 
10L = 20"A 4.5 

V,= VIH! V1L 10L = 20"A 6. a 
10L = 4.0mA 4.5 

IOL = S.2mA 6. a 
V, = 6V 6. a 
V,=OV 6. a 
VI = Vee! GND, 10= O"A 6. a 

• MITSUBISHI 
...... ELECTRIC 

Unit 

V 

V 

V 

·c 

ns 

Limits 

25'C -40-+B5'C Unit 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1.35 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
f./.A 

1.0 10.0 f./.A 
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MITSUBISHI HIGH SPEED CMOS 

M74HC08P 
M74HC08DP 

QUADRUPLE 2-INPUT POSITIVE AND GATE 

SWITCHING CHARACTERISTICS (Vee = SV, T a = 2S"(;) 

Symbol Parameter Test conditions 
LimIts 

Min Typ Max 

hLH Low-level to high-level and high-level to low-level 10 

hHL output transition time 10 
tpLH Low-level to high-level and high-level to low-level 

CL = lSpF (Note 3) 
15 

tpHL output propagation time 20 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+8S'C) 

Limits 

Symbol Parameter Test conditions 25"(; -40-+8S"(; 

VedV) Min Typ Max Min 

2,0 75 

hLH Low-level to high-level and 4.5 15 

6,0 13 
high-level to low-level 

2,0 75 

tTHL 
output transItion time 4_5 15 

CL = SOpF (Note 3) 
6.0 13 

2.0 121 

tpLH Low-level to high-level and 4.5 24 

6.0 20 
high-level to low-level 

2.0 121 

tpHL 
output propagation time 4.5 24 

6.0 20 

C , Input capacitance 10 

Cpo Power diSSipation capaCitance (Note 2) 40 

Note 2 Cpo Is the Internal capacitance of the IC calculated from operation supply current under no-load conditions (per gate) 
The power dissipated dUring operaMn under no-load conditions is calculated using the follOWing formula" 
Po = Cpo' vee2 ", f,+lee ' Vee 

Note 3 Test Circuit 

INPUT 

PG t--+---I 

son 

TIMING DIAGRAM 

A,B 

y 

2-20 

Vee 

DUT 

OUTPUT 

(1 ) The pulse generator (PG) has the follOWing 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacitance CL includes stray wiring 
capacitance and the probe Input capacitance 

Vee 

GND 

I-';~~-- VOL 

• MITSUBISHI 
.... ELECTRIC 

Max 

95 

19 

16 

95 

19 

16 

151 

30 

25 

151 

30 

25 

10 

Unit 

ns 

ns 

Unit 

ns 

ns 

pF 

pF 



DESCRIPTION 
The M74HC10 IS a semiconductor integrated circuit con

sisting of three 3-input positive-logic NAND, usable as 
negative-logic NOR gates. 

FEATURES 
• High-speed: 10ns typo (CL=15pF, Vee=5V) 
• Low power dissipation: 5,uW/package (max) 

(Vee=5V, Ta=25°C, quiescent state) 

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

• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: Ta=-40-+S5°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC10 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 

while giving high-speed performance equivalent to the 
74LS10. 
Buffered outputs Y Improve input-to-output transfer charac
teristics and reduce to a minimum output impedance varia
tions with respect to input voltage variations. 
When all Inputs A, Band C are high, the output Y will be
come low, and when at least one of the inputs is low, the 

output Y Will become high. 

FUNCTION TABLE 
Inputs Output 

A N y 

L L H 

H L H 

L H H 

H H L 

N=BC 

MITSUBISHI HIGH SPEED CMOS 

M74HC10P 
M74HC10DP 

TRIPLE 3-INPUT POSITIVE NAND GATE 

PIN CONFIGURATION (TOP VIEW) 

INPUTS I 
INPUTS 

OUTPUT 

A1-

B1-

A2-

GND 

14P4 
Outline 14P2P 

Vee 

LOGIC DIAGRAM (EACH GATE) 

INPUTS 

Ar>---r-......... 

Bu--~_ 

Co----1 

INPUT 

OUTPUT 

INPUTS 

OUTPUT 

Y OUTPUT 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+8S"<:. unless otherwise noted) 

Symbol Parameter ConditIOns 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V, < OV 
1'K Input protection diode current 

V, > Vee 

Vo < OV 
10K Output parasitic diode current 

Vo > Vee 

10 Output current, per output pin 

Icc SupplyfGND current Vee, GND 

Pd Power diSSipation (Note 1) 

Tstg Storage temperature range 

Note 1 M74HC10DP. T a = -40-+S0"C and T a = SO-8S"C are derated at -SmW/"c 

• MITSUBISHI 
.... ELECTRIC 

Ratmgs Umt 

-0. S-+7. a V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

±25 mA 
±50 mA 
500 , mW 

-65-+150 "C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC10P 
M74HC10DP 

TRIPLE 3-INPUT POSITIVE NAND GATE 

RECOMMENDED OPERATING CONDITIONS (Ta = -40-+85"(;) 

Symbol 
Limits 

Parameter 
Min Typ Max 

Vee Supply vollage 2 6 

V, Inpul voltage 0 Vee 

Vo Output vollage a Vee 

Too, Operating temperature range -40 +85 

Vee = 2.0V a 1000 

I,. If Input nsetlme, falltime Vee = 4.5V a 500 

Vee = 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V ,H High-level Input voltage 

V ,L Low-level Input voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

I'H High-level tnput current 

I'L Low-level mput current 

lee QUiescent supply current 

2-22 

Test conditions 

Vee(V) 

2.0 
Va = O.lV, Vee-0.1V 

4.5 
110 1= 20"A 

6.0 

2.0 
Vo = Vee-O. lV 

4.5 
1101 =20"A 

6. a 
10H = -20"A 2. a 
10H = -2O.uA 4.5 

VI = VIH! V1L 10H = -20.uA 6. a 
10H = -4.0mA 4.5 

10H = -5.2mA 6. a 
10L = 20"A 2. a 
10L = 20.uA 4.5 

V1=V1H 10L = 2O.uA 6.0 

10L = 4.0mA 4.5 

10L = 5.2mA 6. a 
V,=6V 6. a 
V,=OV 6.0 

VI = Vee, GND, 10= O.uA 6.0 

• MITSUBISHI 
.... ELECTRIC 

Unil 

V 

V 

V 

t 

ns 

Limits 

25"<: -40-+85"<: Unit 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1. 35 1.35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1. a 
-0.1 -1.0 

p.A 

1.0 10. a p.A 



MITSUBISHI HIGH SPEED CMOS 

M74HC10P 
M74HC10DP 

TRIPLE 3·INPUT POSITIVE NAND GATE 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25°C) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

hLH Low-level to high-level and high-level to low-level 10 
10-

hHL output transition time 
GL= 15pF(Note3) ---

15 tpLH Low-level to high-level and high-level to low-level 

tpHL output propagation time 15 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+S5°C) 

Limits 

Symbol Parameter Test conditions 25'C -40-+S5°C 

VeC<V) Min Typ Max Min 

200 75 

hLH Low-level to high-level and 405 15 

600 13 
high-level to low-level 

200 75 

hHL 
output transition time 405 15 

CL = 50pF (Note 3) 
600 13 

200 95 

tpLH Low-level to high-level and 405 19 

600 16 
high-level to low-level 

2,0 95 

tpHL 
output propagation time 405 19 

6,0 16 

C , Input capacitance 10 

Cpo Power diSSipation capaCItance (Note 2) 36 

Note 2 Cpo 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 = Cpo· VCC 2 • fl+lcc . Vee 

Note 3 Test Circuit 

INPUT 

PG t--+---j 

50n 

TIMING DIAGRAM 

A, B, C 

y 

Vee 

DUT 

OUTPUT 

(1 ) The pulse ,generator (PG) has the follOWing 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacitance CL Includes stray wiring 
capacitance and the probe Input capacitance 

Vee 

GND 

• MITSUBISHI 
"'ELECTRIC 

Max 

95 

19 

16 

95 

19 

16 

120 

24 

20 

120 

24 

20 

10 

Unit 

ns 

ns 

Unit 

ns 

ns 

pF 

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

FEATURES 
• High-speed: 12ns typo (CL=15pF, Vcc=5V) 
• Low power dissipation: 5,uW/package (max) 

(Vcc=5V, Ta=25'C, quiescent state) 

• High noise margin: 30% of Vee, min (Vcc=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: T a=-40-+S5'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC11 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS11. 
Buffered outputs Y improve the input-to-output transfer 
characteristics and reduce to a minimum output impedance 
variations with respect to input voltage variations. 
When all inputs A, Band C are high, the output Y will be
come high, and when at least one of the inputs is low, the 
output Y will become low. 

FUNCTION TABLE 
Inputs Output 

A N Y 

L L L 

H L L 

L H L 

H H H 

N= B'C 

MITSUBISHI HIGH SPEED CMOS 

M74HCllP 
M74HCllDP 

TRIPLE 3-INPUT POSITIVE AND GATE 

PIN CONFIGURATION (TOP VIEW) 

INPUTS 1 
A1 -+ Vee 

B1 -+ INPUT 

A2-+ OUTPUT 

INPUTS 

C2-+ INPUTS 

OUTPUT Y2- -A3 

GND OUTPUT 

. 14P4 
Outlme 14P2P 

LOGIC DIAGRAM (EACH GATE) 

A 

B Y 

C 

ABSOLUTE MAXIMUM RATINGS (T a = -40-+85"(;, unless otherwIse noted) 

Symbol 

Vee 
V, 

Vo 

1'K 

10K 

10 

Icc 

Pd 

Tstg 

Note 1 

2-24 

Parameter Conditions 

Supply voltage 

Input voltage 

Output voltage 

v,< OV 
Input protection diode current 

V, > Vee 

Vo < OV 
Output parasitic diode ~urrent 

Va> Vee 

Output current, per output pIn 

Supply/GND current Vee, GND 

Power dissipation (Note 1) 

Storage temperature range 

M74HC11DP, Ta = -40-+50"(; and Ta = 50-85"(; are derated at -5mW/'C 

• MITSUBISHI 
.... ELECTRIC 

Ratmgs Unot 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 
-20 

20 
mA 

-20 

20 
mA 

±25 mA 

±50 mA 

500 mW 

-65-+150 'c 



MITSUBISHI HIGH SPEED CMOS 

M74HCllP 
M74HCllDP 

TRIPLE 3-INPUT POSITIVE AND GATE 

RECOMMENDED OPERATING CONDITIONS (T a = -4D-+85'C) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 
V, Input voltage 0 Vee 

Vo Output voltage 0 Vee 

Top, Operating temperature range -40 +85 

I Vee=2.0V 0 1000 

t" t! Input nsetlme, falltlme I Vee = 4.5V 0 500 

I Vee = 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H High-level Input voltage 

V,L Low-level Input voltage 

V OH High-level output voltage 

VOL Low-level output voltage 

I'H High-level mput current 

III Low-level mput current 

Icc QUiescent supply current 

Test conditions 

vedv) 

Vo = O. lV, Vee-D. IV 
2.0 

110 I = 20"A 
4.5 

6.0 

2.0 
Vo = O.lV 

4.5 
1101 = 20"A 

6.0 

10H - -20"A 2.0 

10H = -20"A 4.5 
VI = V 1H 10H = -20"A 6.0 

10H = -4.0mA 4.5 
10H = -S.2mA 6.0 

10L = 20"A 2.0 

10L = 20"A 4.5 
VI = V1H, V1L 10L = 20"A 6.0 

10L - 4.0mA 4.5 

10L = S.2mA 6.0 
V, =6V 6.0 
V,=OV 6.0 

VI = Vee, GND, 10 = O"A 6.0 

• MITSUBISHI 
.... ELECTRIC 

Unit 

V 

V 

V 

·C 

ns 

Limits 

25'C -4D-+8S'C Unit 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
J.lA 

1.0 10.0 J.lA 
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MITSUBISHI HIGH SPEED CMOS 

M74HCllP 
M74HCllDP 

TRIPLE 3·INPUT POSITIVE AND GATE 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25"C) 

Symbol Parameter Test conditions 
Limits 

Min Typ Max 

hLH Low-level to high-level and high-level to low-level 10 

hHL output transition time 10 
tpLH Low-level to high-level and high-level to low-level 

CL = 15pF (Note3) 
20 

tpHL output propagation time 20 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85"<:) 

Limits 

Symbol Parameter Test conditions 25"C -40-+85"C 

VcdV) Min Typ Max Min 

2_ a 75 

hLH Low-level to high-level and 4.5 15 

6. a 13 
high-level to low-level 

2. a 75 

hHL 
output transition time 4.5 15 

CL = 50pF (Note 3) 
6. a 13 

2. a 125 

tpLH Low-level to high-level and 4.5 25 

6.0 21 
high-level to,low-level 

2. a 125 

tpHL 
output propagation time 4.5 25 

6. a 21 

'c, Input capacitance 10 

Cpo Power dISSipation capacItance (Note 2) 34 

Note 2 Cpo is the mternal 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 = Cpo· Vee' • f,+lcc • Vee 

Note 3 Test CirCUIt 

INPUT 

PG t--+----t 

50n 

TIMING DIAGRAM 

A, .B, C 

y 

2-26 

Vee 

DUT 

OUTPUT 

(1 )The pulse generator (PG) has the following 
charactenstlcs (10%-90%) tr = 6ns, tf = 6ns 

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

Vee 

GND 

• MITSUBISHI 
.... ELECTRIC, 

Max 

95 

19 

16 

95 

19 

16 

156 

31 

27 

156 

31 

27 

10 

Unit 

ns 

ns 

Unit 

ns 

ns 

pF 

pF 



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

FEATURES 
• High-speed: 12ns typo (CL=15pF, Vce=5V) 
• Wide hysteresis voltage width: O.BV (Vec = 5V, typ) 
• Low power dissipation: 5,uW/package (max) 

(Vec=5V, Ta=25°C, quiescent state) 

• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 

• Wide operating temperature range: T a= -40-+S5°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC14 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance eqUivalent to the 
74LS14. 

Built-in Schmitt-trigger circuits prevent the occurrence of 
incorrect oscillations even when input signals having slow 

rise and fall times are applied. The Schmitt triggers ensure 
a signal of restored waveshape will appear at the output 
When input A is high, the output Y will become low, and 
when input A is low, the output Y will become high. 

FUNCTION TABLE 
Input Output 

A Y 

L H 

H L 

MITSUBISHI HIGH SPEED CMOS 

M74HC14P 
M74HC14DP 

HEX SCHMITT-TRIGGER INVERTER 

PIN CONFIGURATION (TOP VIEW) 

INPUT At .... Vee 

OUTPUT yt- INPUT 

INPUT A2 .... OUTPUT 

OUTPUT Y2- INPUT 

INPUT A3 .... OUTPUT 

OUTPUT -A4 INPUT 

GND .... Y4 OUTPUT 

Outline 
14P4 
14P2P 

LOGIC DIAGRAM 
(EACH SCHMITT-TRIGGER) 

INPUT A Y OUTPUT 

ABSOLUTE MAXIMUM RATINGS (Ta= -40-+BS~, unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 

V,<OV 
1'K Input protection diode current 

V, > Vee 

Vo< ov 
10K Output parasitic diode current 

va> Vee 

10 Output current. per output Pin 

Icc Supply/GND current Vee, GND 

Pd Power dlssipailon (Note I) 

Tstg Storage temperature range 

Note 1 M74HC14DP, Ta = -40-+S0°C and Ta = SO-85'C are derated at -SmwtC 

• MITSUBISHI 
..... ELECTRIC 

Ratings Unit 

-0.5-+7.0 V 

-0.5 Vee+O. S V 

0.5 Vcc+0.5 V 

20 

20 
rnA 

20 

20 
rnA 

±25 rnA 

±50 rnA 

500 mW 
--"65 +150 °C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC14P 
M74HC14DP 

HEX SCHMITT-TRIGGER INVERTER 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+B5"C) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage 0 Vee 

Vo Output voltage 0 Vee 

Topr Operating temperature range -40 +85 

Ir• If Input flsetlme, falltlme no restriction 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

VT+ Postlve-golng threshold voltage 

V T- Negative-going threshold voltage 

VH Hysteresis voltage 

V OH High-level output voltage 

VOL Low-level output voltage 

I'H High-level Input current 

i,L Low-level mput current 

Icc QUiescent supply current 

2-28 

Test conditions 

Vcdv) 

Vo=O.lV 
2.0 

1101 = 20pA 
4.5 

6.0 

Vo = Vee-a. 1V 
2.0 

1101 = 20pA 
4.5 

6.0 

Vo = O.1V. Vee-O.1V 
2.0 

1101 = 20pA 
4_5 

6.0 

10H= -20pA 2.0 

10H = -20pA 4.5-

V1= Vr- 10H= -20pA 6.0 

10H= -4.0mA 4.5 

10H= -5.2mA 6_0 

10l- 20pA 2.0 

10l = 20pA 4.5 

V, = VT+ 10l = 20pA 6.0 

10l = 4.0mA 4.5 

10l= 5.2mA 6.0 
V, =6V 6.0 
V,=OV 6.0 

V1 - Vee, GND. 10 - OpA 6.0 

• MITSUBISHI 
.... ELECTRIC 

Unit 

V 

V 

V 

t 

Limits 

25"C -40-+B5"C Unit 

Min Typ Max Min Max 

0.7 1.5 0.7 1.5 

1. 55 3.15 1.55 3.15 V 

2.1 4_2 2.1 4.2 
0_3 1.0 0.3 1.0 

0.9 2.45 0.9 2.45 V 

1_2 3.2 1.2 3.2 

0.2 1.2 0.2 1.2 

0.4 2.1 0.4 2.1 V 

0_5 2.5 0.5 2.5 

1.9 1.9 
4_4 4.4 
5_9 5.9 V 

4.18 4.13 
5_68 5.63 

0_1 0.1 

0.1 0.1 

0.1 0.1 V 

0_26 0.33 

0.26 0.33 

0.1 1.0 
-0.1 -1.0 

pA 

1.0 10.0 pA 



MITSUBISHI HIGH SPEED CMOS 

M74HC14P 
M74HC14DP 

HEX SCHMITT-TRIGGER INVERTER 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25'C) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

hLH Low-level to high-level and high-level to low-level 10 

10 hHL output transition time 
CL = 15pF (Note 3) 

tpLH Low-level to high-level and high-level to low-level 22 

tpHL output propagation time 22 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85'C) 

Limits 

Symbol Parameter Test conditions 25"C -40-+85"C 

vedV) Min Typ Max Min 

2.0 75 

hLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

tTHL 
output transitIOn time 4.5 15 

CL = 50pF (Note 3) 
6.0 13 

2.0 125 

tpLH Low-level to high-level and 4.5 25 

6.0 21 
high-level to low-level 

2.0 125 

tpHL 
output propagation time 4.5 25 

6.0 21 

C , Input capacitance 10 

CpD Power diSSipation capacitance (Note 2) 29 

Note 2 Cpo is the Internal capaCitance of the IC calculated from operation supply current under no-load condilions (per Inverter) 
The power diSSipated dUring operallon under no-load conditions IS calculated using the follOWing formula' 
PD = Cpo' Vce2 • f,+lec • Vcc 

Note 3 Test Circuit 

INPUT 

TIMING DIAGRAM 

A 50% 

hHL 

Y 

Vee 

DUT 

hLH 

OUTPUT 

Vee 

(1 )The pulse generator (PG) has the follOWing 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacitance CL includes stray wiring 
capacitance and the probe Input capacitance 

GND 

VOH 

VOL 

• MITSUBISHI 
..... ELECTRIC 

Max 

95 

19 

16 

95 

19 

16 

156 

31 

26 

156 

31 

26 

10 

Unit 

ns 

ns 

Umt 

ns 

ns 

pF 

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

FEATURES 
• High-speed: 8ns typo (CL=15pF, Vcc=5V) 
• Low power dissipation: 5,uW/package (max) 

(Vcc=5V, Ta=25"C, quiescent state) 
• High noise margin: 30% of Vcc, min (Vcc=4.5V, av) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vcc=2-aV 
• Wide operating temperature range: Ta=-40-+85"C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC20 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 
74LS20. 
Buffered output Y improve input-ta-output transfer charac
teristics and reduce to a minimum output impedance varia
tions with respect to input voltage variations. 
When all inputs A, B, C and D are high, the output Y will 
become low, and when at least one of the inputs is low, the 
output Y will become high. 

FUNCTION TABLE 
Inputs Output 

A N Y 

L L H 

H L H 

L H H 

H H L 

N = a·c·o 

MITSUBISHI HIGH SPEED CMOS 

M74HC20P 
M74HC20DP 

DUAL 4-INPUT POSITIVE NAND GATE 

PIN CONFIGURATION (TOP VIEW) 

jAl-+ 
INPUTS 

Bl-+ 

NC 

jCl-+ 
INPUTS . 

01-+ 

OUTPUT Y1-

GNO' 

vee 

... Y2 OUTPUT 

14P4 
Outline 14P2P 

NC : No connection 

LOGIC DIAGRAM (EACH GATE) 

Y OUTPUT 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+85"(;, unless otherwise noted) 

Symbol 

Vee 

V, 

Va 

1'K 

10K 

10 

Icc 

Pd 

Tst9 

Note 1 

2-30 

Parameter Conditions 

Supply voltage 

Input voltage 

Output voltage 

V,< OV 
Input protection diode current 

v, > Vee 

vo< OV 
Output parasitic diode current 

Vo > Vee 

Qutput current, per output pin 

Supply/GND current vee, GND 

Power dlsslpallon (Note 1) 

Storage temperature range 

M7.4HC200P, T a = -40-+50"(; and Ta = 50-85"(; are derated at -5mWtC 

• MITSUBISHI 
.... ELECTRIC 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

±25 mA 
±50 mA 
500 mW 

-65-+150 "C 



MITSUBISHI HIGH SPEED CMOS 

M74HC20P 
M74HC20DP 

DUAL 4-INPUT POSITIVE NAND GATE 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85"(;) 

Symbol 
Limits 

Parameter 
Min Typ Max 

Vee Supply voltage 2 6 
V, Input voltage a Vee 
Vo Output voltage a Vee 
Top, Operating temperature range -40 +85 

I Vee = 2.0V a 1000 

I,. If Input nsetime, fal1tlme I Vee = 4.5V a 500 

I Vee - 6.0V a 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V ,H High-level Input voltage 

V" Low-level Input voltage 

VOH High-level output voltage 

VOL - Low-level output voltage 

I'H High-level mput current 

h Low-level Input current 

lee QUiescent supply current 

Test conditions 

Vee(V) 

2. a 
Vo = O. IV. Vee-O. IV 

4.5 
1101 = 201' A 

6. a 
2. a 

Vo = Vee-O. I V 
4.5 

1101 =201'A 
6_ 0 

10H = -2OI'A 2.0 

10H = -201'A 4.5 

V,= VIH , V1L 10H = -201'A 6. a 
10H= -4.0mA 4.5 

10H = -5.2mA 6. a 
10L = 20l'A 2.0 

10L = 20l'A 4.5 

V1=V'H 10L = 20l'A 6.0 

10L = 4.0mA 4.5 

10L = 5.2mA 6. a 
V,=6V 6. a 
V,=OV 6. a 
VI = Vee, GND. 10= OIlA 6. a 

• MITSUBISHI 
..... ELECTRIC 

Unit 

V 

V 

V 

"C 

ns 

Limits 

25"(; -40-+85"(; Unit 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1. 35 1.35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 I 
O. I 

O. I 0.1 V 

0.26 0.33 

0.26 0.33 

O. I 1.0 

-0.1 -1.0 
p.A 

I. a 10. a p.A 
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MITSUBISHI HIGH SPEED CMOS 

M74HC20P 
M74HC20DP 

DU~L 4·INPUT POSITIVE NAND GATE 

SWITCHING CHARACTERISTICS (Vee = 5V, Ta':' 25"(;) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

hLH Low-level to high-level and high-level to low-level 10 

hHL output transition time 
CL = 15pF (Note 3) 

10 

tpLH Low-level to high-level and high-level to low-level 15 

tpHL output propagation lime 15 

SWITCHING CHARACTERISTICS (Vee = 2-6V. T a = -40-+85"(;) 

limits 

Symbol Parameter Test conditIOns 25'C -40-+85'C 

Vee(V) Min Typ Max Min 

2.0 75 

tTLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

hHL 
output transition lime 4.5 15 

CL = 50pF (Note 3) 
6.0 13 

2.0 90 

tpLH Low-level to high-level and 4.5 18 

6.0 15 
high-level to low-level 

2.0 90 

tpHL 
output propagation time 4.5 18 

6.0 15 

C , Input capaCitance 10 

Cpo Power diSSipation capacitance (Note 2) 34 

Note 2 Cpo 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 = Cpo' Vee2 • f,+lee • Vee 

Note 3 Test CircUit 

INPUT 

PG 1--+---1 

50n 

TIMING DIAGRAM 

A, B, C, D 

y 
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Vee 

DUT 

GND 

OUTPUT 

(1) The pulse generator (PG) has the following 
characteristics (10%-90%) tr = 6ns. tf = 6ns 

(2) The capacitance CL includes stray wIring 
capacitance and the probe Input capacitance 

Vee 

GND 

• MITSUBISHI 
.... ELECTRIC 

Max 

95 

19 

16 

95 

19 

16 

113 

23 

19 

113 

23 

19 

10 

Unit 

ns 

ns 

Unit 

ns 

ns 

pF 

pF 



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

FEATURES 
• High-speed: 8ns typo (CL =15pF, Vcc=5V) 
• Low power dissipation: 5,uW/package (max) 

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

• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2~6V 
• Wide operating temperature range: Ta=-40~+85'C 

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

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

74LS27. 
Buffered outputs Y improve input-to-output transfer charac

teristics and reduce to a minimum output impedance varia
tions with respect to input voltage variations. 
When all inputs A, Band C are low, the output Y will be
come high, and when at least one of the inputs is high, the 

output Y Will become low. 

FUNCTION TABLE 
Inputs Output 

A N Y 

L L H 

H L L 

L H L 

H H L 

N=S+C 

MITSUBISHI HIGH SPEED CMOS 

M74HC27P 
M74HC27DP 

TRIPLE 3·INPUT POSITIVE NOR GATE 

PIN CONFIGURATION (TOP VIEW) 

INPUTS 1 
Al-

81-

A2-

INPUTS 82-

C2-

OUTPUT Y2 ..... 

GND 

Vee 

..... A3 

-Y3 

14P4 
Outline 14P2P 

LOGIC DIAGRAM (EACH GATE) 

INPUTS 

C 

INPUT 

OUTPUT 

INPUTS 

OUTPUT 

Y OUTPUT 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+SS'C, unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V, < ov 
1'K Input protection diode current 

V, > Vee 

Vo< OV 
10K Output parasitic diode current 

Vo > Vee 

10 Output current, per output pin 

Icc Supply/GND current Vee, GND 

Pd Power dissipation (Note 1) 

Tstg Storage temperature range 

Note 1 M74HC27DP, T a = -40-+S0'C and T a = SO-8S'C are derated at -5mW/"C 

• MITSUBISHI 
.... ELECTRIC 

Ratings Unit 

-0.S-+7.0 V 

-0. 5-Vec+0. 5 V 

-0. 5-Vee+0. 5 V 
-20 

20 
rnA 

-20 

20 
rnA 

±25 rnA 
±50 rnA 
500 rnW 

-6\;-+150 ·C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC27P 
M74HC27DP 

TRIPLE 3.INPUT PO.SITIVE NOR GATE 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85"(;) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage 0 Vee 

Vo Output voltage 0 Vee 

Topr Operating temperature range -40 +85 

I Vee=2.OV 0 1000 

I r• tf Input "setlme, !alltlme I Vee = 4.SV 0 500 

I Vee=6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H High·level Input voltage 

V,L Low·level input voltage 

V OH High·level output voltage 

VOL Low-level output voltage 

I'H High-level Input current 

I,L Low-level Input current 

Icc Quiescent supply current 

2-34 

Test conditions 

Vce(V) 

2.0 
Vo=O.lV 

4.5 
1101 =20"A 

6.0 

2.0 
Vo = O. lV, Vee-O.1V 

4.5 
1101 = 20"A 

6.0 

10H = -20"A 2.0 

10H = "':'20"A 4.5 

V1=V1l 10H = -20"A 6.0 

10H= -4.0mA 4.5 

10H= -S.2mA 6.0 

10L= 20"A 2.0 

10L = 20"A 4.5 

VJ=VIHI V1L 10L = 20"A 6.0 

10L = 4.0mA 4.5 

IOl= S.2mA 6. a 
V,=6V 6. a 
V,-OV 6.0 

V1= Vee, GND, lo=OI'A 6.0 

• MITSUBISHI 
"'ELECTRIC 

Unit 

V 

V 

V 
"(; 

ns 

Limits 

25'C -40-+S5'C Unit 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1.35 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1. a 
-0.1 -1.0 

/-lA 

1.0 10.0 /-lA 



MITSUBISHI HIGH SPEED CMOS 

M74HC27P 
M74HC27DP 

TRIPLE 3.INPUT POSITIVE NOR GATE 

SWITCHING CHARACTERISTICS (Vee = 5V. Ta = 25"C) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

tTLH Low-level to high-level and high-level to low-level 10 

10 hHL output transition time 
CL = 15pF (Note 3) 

tpLH Low-level to high-level and high-level to low-level 15 

tpHL output propagation time 15 

SWITCHING CHARACTERISTICS (Vee = 2-6V. T a = -40-+S5'C) 

Limits 

Symbol Parameter Test conditions 25'C -40-+85'C 

Vee(V) Min Typ Max Min 

2.0 75 

tTLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

hHL 
output transition time 4.5 15 

CL = 50pF (Note 3) 
6.0 13 

2.0 90 

tpLH Low-level to high-level and 4.5 18 

6.0 15 
high-level to low-level 

2.0 90 

tpHL 
output propagation time 4.5 18 

6.0 15 

C , Input capacitance 10 

Cpo Pawer dISSipatIOn capacitance (Note 2) 34 

Note 2 Cpo 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 = Cpo' Vee' • f,+lec • Vee 

Note 3 : Test Circuit 

INPUT 

PG 1---+---/ 

50n 

TIMING DIAGRAM 

A, B, C 

y 

Vee 

OUT 

OUTPUT 

(1)The pulse generator (PG) has the following 
characteristics (10%-90%): tr = 6ns. tf = 6ns 

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

Vee 

GND 

VOH 

VOL 

• MITSUBISHI 
.... ELECTRIC 

Max 

95 

19 

16 

95 

19 

16 

113 

23 

19 

113 

23 

19 

10 

Unit 

ns 

ns 

Unit 

ns 

ns 

pF 

pF 
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MITSUBISHI HIGH SPEED CMOS 

M74HC32P 
M74HC32DP 

QUADRUPLE 2·INPUT POSITIVE OR GATE 

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

FEATURES 
• High-speed: 10ns typo (CL=15pF, Vee=5V) 
• Low power dissipation: 5,uW/package (max) 

(Vee=5V, Ta=25'C, quiescent state) 
• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: Ta=-40-+S5'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC32 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS32. 

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

PIN CONFIGURATION (TOP VIEW) 

INPUTS I Al-+ Vee 

Bl-+ 

!INPUTS 
OUTPUT Yl-

INPUTS I A2-+ OUTPUT 

B2-+ 

f INPUTS 
OUTPUT Y2- -A3 

GND -+Y3 OUTPUT 

Outline 14P4 
14P2P 

LOGIC DIAGRAM (EACH GATE) 

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

FUNCTION TABLE 
Inputs Output 

A B Y 

L L L 

H L H 

L H H 

H H H 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+SSt, unless otherwise noted) 

Symbol 

Vee 
V, 

Va 

1,K 

10K 

10 

Icc 

Pd 

Tstg 

Nole 1 

2-36 

Parameter Conditions 

Supply voltage 

Input voltage 

Output voltage 

V,<OV 
Input protection diode current 

V, > Vee 

Vo<OV 
Output parasitic diode current 

Vo > Vee 

Output current, per output pin 

Supply/GND current vee, GND 

Power dlsslpallon (Note 1) 

Storage temperature range 

M74HC32DP, Ta = -40-+50t and Ta = 50-SSt are derated at -5mW/t 

• MITSUBISHI 
.... ELECTRIC 

Ratings Unot 

0.5-+7.0 V 

O. 5-Vee+0. 5 V 
O. 5-Vee+0. 5 V 

20 
20 

mA 

20 
20 

mA 

±25 mA 

±50 mA 

500 mW 

65-+150 ·c 



MITSUBISHI HIGH SPEED CMOS 

M74HC32P 
M74HC32DP 

QUADRUPLE 2-INPUT POSITIVE OR GATE 

RECOMMENDED OPERATING CONDITIONS (Ta =-40-+S5"C) 

limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage 0 Vee 

Vo Output voltage 0 Vee 

Topr Operating temperature range -40 +85 

I Vee=2.0V 0 1000 

I r• If Input nsetime, falltlme L Vee = 4.SV 0 500 

I Vee = 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H High-level Input voltage 

V ,L Low-level input voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

I'H High-level input current 

I'L Low-level mput current 

lee QUiescent supply current 

Test conditions 

Vedv) 

2.0 
Vo = Vee-O. IV 

4.5 
1101 =201'A 

6.0 

2.0 
Vo = O. IV. Vee-O. IV 

4.5 
1101 =201'A 

6.0 

10H= -201'A 2.0 

10H = -201'A 4.5 

VI =V1H1 V1L 10H = -2OI'A 6.0 

10H = -4.0mA 4.5 

10H = -S.2mA 6.0 

10L = 20l'A 2.0 

10L = 2Ol'A 4.5 

V1=V1L 10L = 20l'A 6.0 

10L = 4.0mA 4.5 

10L = 5.2mA 6.0 

V,=6V 6.0 

V,=OV 6.0 

VI =Vcc, GND. 10=01'A 6.0 

• MITSUBISHI 
"'ELECTRIC 

Umt 

V 

V 

V 

"C 

ns 

limits 

2S"C -40-+8S"(; Umt 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
J.!A 

1.0 10.0 /1A 
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MITSUBISHI HIGH SPEED CMOS 

M74HC32P 
M74HC32DP 

QUADRUPLE 2-INPUT POSITIVE OR GATE 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25"C) 

Umlts 
Symbol Parameter Test condnlOns 

Min Typ Max 

hLH Low-level to high-level and high-level to low-level 10 
10 hHL output transitIOn time 

CL = 15pF (Note 3) 
tpLH Low-level to high-level and high-level to low-level 18 
tpHL output propagation time 18 

SWITCHING CHARACTERISTICS (Vce = 2-SV, T a = -40-+85"C) 

limits 

Symbol Parameter Test conditions 25'0 -40-+85'0 

VcC<V) Min Typ Max Min 

2.0 75 
tTLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

hHL 
output transition time 4.5 15 

CL = 50pF (Note 3) 
6.0 13 
2.0 100 

tpLH Low-level to high-level and 4.5 20 
6.0 17 

high-level to low·level 
100 2.0 

tpHL 
output propagation time 4.5 20 

6.0 17 
C , Input capaCitance 10 
Cpo Power dissipation capacitance (Nole 2) 30 

Note 2 : Cpo 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 = Cpo' Vee' • f,+lec • Vee 

Note 3 Test Circuit 

INPUT Vee 

PG I---< ...... -~ OUT 

500 
GNO 

TIMING DIAGRAM 

A,B 

y 

2-38 

OUTPUT 

(1) The pulse generator (PG) has the following 
characteristics (10%-90%): tr = 6ns, tf = 6ns 

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

Vee 

GNO 

tTHL 

90% VOH 

50% 
10% 

VOL 

• MITSUBISHI 
;"ELECTRIC 

Max 

95 
19 
16 
95 
19 
16 

125 
25 
21 

125 
25 
21 
10 

Unit 

ns 

ns 

Umt 

ns 

ns 

pF 

pF 



MITSUBISHI HIGH SPEED CMOS 

M74HC42P 

1-0F-l0 DECODER 

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

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• Active-low output 
• High speed: 17ns typo (CL =15pF, Vce=5V) 
• Low power dissipation: 20",W/package (max) 

(Vee=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: T a=-40-+85°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC42 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS42. 
When a BCD code is applied to inputs AO, A1, A2 and A3, 
one of outputs YO through Y9 corresponding to this value 
will become low and all others will 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 (AO 
through A3), all outputs will become high. 

LOGIC DIAGRAM 

INPUTS 

OUTPUTS 

~-----------------------------------

• MITSUBISHI 
.... ELECTRIC 

Outline 16P4 

OUTPUTS 

Vii· 
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MITSUBISHI HIGH SPEED CMOS 

M74HC42P 

.-OF -10 DECODER 

FUNCTION TABLE 

Decimal Inputs Outpuls 
number A3 A2 AI AO YO YI 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 (T a = -40-+85"(;) 

Symbol Parameter Condllions Ratings Unot 

Vee Supply voltage -0.5-+7.0 V 

V, Input voltage -0. 5-Vce+0. 5 V 

Vo Output voltage -0. 5-Vec+0. 5 V 

V, < OV -20 
I,K Input protection diode current 

20 
mA 

V, > Vee 

Vo < OV '-20 
10K Output parasitic diode current mA 

Vo> Vee 20 

10 Output current, per output pin ±25 mA 

Icc SupplylGND current Vee. GND ±50 mA 

Pd Power dissipation 500 mW 

TsIg Storage temperature range -65-+150 "(; 

RECOMMENDED' OPERATING CONDITIONS (T a = -40-+85"(;) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

Topr Operating temperature range 

I Vee=2.0V 

I r• If Input nsetlme, falltlme I Vee =4.5V 

I Vee = 6.0V 

2-40 

Limits 

Min Typ Max 

2 6 

0 Vee 

0 Vee 
-40 +85 

0 1000 

0 500 

0 400 

• MITSUBISHI 
"'ELECTRIC 

Unot 

V 

V 

V 

·c 

ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC42P 

I-OF -10 DECODER 

ELECTRICAL CHARACTERISTICS 
Limits 

Symbol Parameter Test conditions 25"C -40-+85"(; Unit 

VedV) Min Typ Max Min Max 

Va = O.lV, Vee-O.1V 
2.0 1.5 1.5 

V ,H High-level Input voltage 
1101 =20pA 

4.5 3.15 3.15 V 

6.0 4.2 4.2 

Va = 0. lV, Vee-O.1V 
2.0 0.5 0.5 

V ,L Low-level mput voltage 
1101 =20pA 

4.5 1. 35 

6.0 1.8 

10H = -20pA 2.0 1.9 

10H = -20pA 4.5 4.4 

V OH High-level output voltage V1= V1H1 VIL- 10H = -20pA 6.0 5.9 

10H - -4.0mA 4.5 4.18 

10H = -5.2mA 6.0 5.68 

lac = 20pA 2.0 0.1 

lac = 20pA 4.5 0.1 

VOL Low-level output voltage V1= V1H , VIL lac = 20pA 6.0 0.1 

lac = 4.0mA 4.5 0.26 

lac = 5.2mA 6.0 0.26 

I'H High-level Input current V, -6V 6.0 0.1 

I'L Low-level Input current V,-OV 6.0 -0.1 

Icc QUiescent supply current V1- Vee. GND, lo-OpA 6.0 4.0 

SWITCHING CHARACTERISTICS (Vee = 5V. T a = 25"(;) 

Symbol Parameter Test conditions 
Min 

hLH Low-level to high-level and high-level to low-level 

hHL output transitIOn lime 
Cc = 15pF (Note 2) 

tpLH Low-level to high-level and high-level to low-level 

lpHL output propagation time 

SWITCHING CHARACTERISTICS (Vee = 2-6V, Ta = -40-+85"(;) 

Limits 

Symbol Parameter Test conditions 25"(; 

vedV) Min Typ Max 

2.0 75 

hLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low·level 

2.0 75 

hHL 
output transition time 4.5 15 

Cc = 50pF (Note 2) 
6.0 13 

2.0 150 

lpLH Low-level to high-level and 4.5 30 

6.0 26 
high-level to low· level 

2.0 150 

tpHL 
output propagatIOn time 4.5 30 

6.0 26 

C , Input capacitance 10 

CpD Power diSSipation capacitance (Note 1) 86 

Note 1 Cpa is the internal capacitance of the IC calculated from operallon supply current under no·load conditions. 
The power diSSipated during operation under no·load conditions is calculated using the following formula: 
Po = Cpo' Vee2 • f,+lec • Vee 

• MITSUBISHI 
"-ELECTRIC 

1. 35 V 

1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 

0.1 

0.1 V 

0.33 

0.33 

1.0 

-1.0 
/"A 

40.0 /"A 

Limits 
Unit 

Typ Max 

10 

10 
ns 

25 

25 
ns 

-40-+85"(; Unit 

Min Max 

95 

19 

16 

95 
ns 

19 

16 

189 

38 

32 

189 
ns 

38 

32 

10 pF 

pF 

2-41 



Note 2 : Test Circuit 

INPUT 

PG t------~___1 

5011 

TIMING DIAGRAM 

2-42 

A 

y 

( OUT-OF-PHASE) 
OUTPUT 

y 
(IN-PHASE OUTPUT) 

Vee 

OUT 

GNO 

MITSUBISHI HIGH SPEED CMOS 

OUTPUT 

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

characteristics (10%-90%): tr = 6ns, tf = 6ns 
(2) The capacitance CL includes stray wiring 

capacitance and the probe input capacitance 

Vcc 

50% 
~___________ GNO 

~------- VOH 

VOL 

~----VOL 

• MITSUBISHI 
'" ELECTRiC 

M74HC42P 

1-0F-l0 DECODER 



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

FEATURES 
• High-speed: (clock frequency) 50MHz typo (CL = 15pF 

Vce=5V) 

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

• High noise margin: 30% of Vee, min (Vec=4.5V, av) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vce=2-aV 
• Wide operating temperature range: Ta=-40-+85°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC73 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 

74LS73. 
The M74HC73 contains two edge-triggered J-K flip flops, 
each circuit with independent clock input CK, direct reset 

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

in accordance with the function table given. When Ro is 
low, Q and Q will become low and high respectively, 

LOGIC DIAGRAM (EACH FLIP FLOP) 

DIRECT RESET INPUT 

MITSUBISHI HIGH SPEED CMOS 

M·74HC73P 

DUAL J-K FLIP-FLOP WITH RESET 

PIN CONFIGURATION (TOP VIEW) 

CLOCK INPUT INPUT 

DIRECT RESET RD1-
fOUTPUTS INPUT 

INPUT K1-

Vee GND 

CLOCK INPUT INPUT 

DIRECT RESET Ro2-
fOUTPUTS 

INPUT 

INPUT 

Outline 14P4 

Irrespective of other inputs. When used as a J-K flip flop, 

Ro should be maintained at high. 
A unit, the M74HC107, having the same functions and elec
trical characteristics as the M74HC73 is also available. 
This offers easy mounting with pins 7 and 14 being GND 
and Vee respectively. 

Flo o-------------------------~--------------------------_, 

INPUTS 

K o------L~ 

CP CP 

CLOCK~PUT r-.... t "- t 
CK~ 

CP 

CP 

• MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC73P 

DUAL '-K FLIP-FLOP WITH RESET 

FUNCTION TABLE (Notel) 

Inputs Outputs 

Ro CK J K Q Q 

L X X X L H 

H ~ L L QO QO 

H ~ L H L H 

H ~ H L H L 

H ~ H H Toggle 

H L X X QO QO 

H H X X QO QO 

H t X X QO QO 

Note1: Change from low to high level 
: Change from high to low level 

X : Irrelevant 
00 : Output state a before clock Input changed 
00 : Output state Q before clock Input changed. 
Toggle: Inverted state before clock input changed 

ABSOLUTE MAXIMUM. RATINGS (Ta =-40-+B5'C) 

Symbol Parameter Conditions Ratings Unit 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 

I'K Input protection diode current 

10K Output paraslt,c diode current 

10 Output current. per output pm 

Icc Supply/GND current 

Pd Power diSSipation 

Tstg Storage temperature range 

2-44 

V,< OV 

VI> Vee 

Vo<OV 

Vo> Vce 

Vee, GND 

• MITSUBISHI 
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-0.5-+7.0 

-0. 5-Vee+0. 5 

-0. 5-Vee+0. 5 

-20 

20 

-20 

20 

±25 

±50 

500 

-65-+150 

V 

V 

V 

mA 

mA 

mA 
mA 
mW 
·c 



MITSUBISHI HIGH SPEED CMOS 

M74HC73P 

DUAL J-K FLIP-FLOP WITH RESET 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85'C) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 
V, Input voltage 0 Vee 

Va Outpul vollage 0 Vee 

Topr Operatmg temperature range -40 +85 

I Vee = 2.0V 0 1000 
Ir, If Input nsetlme. falltlme I Vee = 4.5V 0 500 

I Vee = 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V ,H High-level Input voltage 

V ,L Low-level mput voltage 

V OH High-level output voltage 

VOL Low-level output voltage 

I'H High-level Input current 

III Low-level Input current 

lee QUiescent supply current 

Test conditions 

Vec<V) 

2.0 
Vo = o. IV, Vee-O.IV 

4.5 
1101 = 20"A 

6.0 
2.0 

Vo = O. IV, Vee-O. IV 
4.5 

1101 = 20"A 
6.0 

10H = -20"A 2.0 

10H = -20"A 4.5 
VI = V1H • V1L 10H = -20"A 6.0 

10H = -4.0mA 4.5 
10H = -5. 2mA 6.0 

10L = 20"A 2.0 

10L = 20"A 4.5 
VI = V 1H• V1l 10L = 20"A 6.0 

10L = 4. OmA 4.5 
10L = 5. 2mA 6.0 

V, =6V 6.0 
V, ";'OV 6.0 

VI = Vee. GND, 10=O"A 6.0 

• MITSUBISHI 
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Unil 

V 

V 

V 

'c 

ns 

Limits 

25"C -40-+S5'C Umt 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 I 4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 
-0.1 -1.0 

).LA 

2.0 20.0 ).LA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC73P 

DUAL J-K FLIP-FLOP WITH RESET 

SWITCHING CHARACTERISTICS (Vee =5V, Ta=25"C) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

Imax Mruumum clock frequency 30 

hLH Low-level 10 high-level and high-level 10 low-level 10 

tTHL output transition time 10 

tpLH Low-level 10 high-level and high-level 10 low-level CL = 15pF(Nole3) 28 

tpHL outpul propagation lime (CK - Q, 0) 28 

tpLH Low-level to high-level and high-level to low-level 34 

tpHL output propagallon lime (Ro - Q, 0) 34 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85·C) 

Limits 

Symbol Parameter Test conditions 25"(; -40-+85"(; 

Vce(V) Min Typ Max Min Max 

2, a 5 4 

Imax Maximum clock frequency 4,5 27 21 

6, a 31 24 

2, a 75 95 

hLH Low-level to high-level and 4,5 15 19 

6, a 13 16 
high-level to low-level 

2,0 75 95 

hHL 
output transition time 4,5 15 19 

6, a 13 16 

2, a 160 195 

tPLH Low-level to high-level and CL = 50pF (Note 3) 4,5 32 39 

high-level to low-level 6, a 28 34 

output propagallon time 2, a 160 195 

tpHL (CK-Q,O) 4,5 32 39 

6, a 28 34 

2, a 195 235 

tpLH Low-level 10 high-level and 4,5 39 47 

high-level to low-level 6, a 34 40 

output propagation lime 2, a 195 235 

tpHL (Ro-Q,O) 4,5 39 47 

6.0 34 40 

C , Input capacitance 10 10 

Cpo Power diSSipatIOn capacllance (Note 2) 109 

Note 2 Cpo is Ihe internal capacitance of Ihe IC calculaled from operation supply current under no-load conditions. (per flip flop) 
The power disslpaled dUring operation under no-load conditions IS calculated uSing the following formula 
Po = Cpo· Vce2 • f,+lcc • Vee 

TIMING REQUIREMENTS (Vee = 2"':'6V, T a = -40-+85·C) 

Symbol Parameter 

tw CK, Ro pulse width 

tsu 
J, K selup time with 

-
respect to CK 

th 
J, K hold time with 

respect to CK 

~ recovery lime with 
tree 

respect to CK 

2-46 

Test conditions 

VcC<V) 

2. a 
4,5 

6,0 

2,0 

4,5 

6, a 
2, a 
4.5 

6,0 

2, a 
4,5 

6.0 

• MITSUBISHI 
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Limits 

25"(; -40-+85"(; 

Min Typ Max Min Max 

80 101 

16 20 

14 17 

100 125 

20 25 

17 21 

a a 
a a 
a a 

100 125 

20 25 

17 21 

Unil 

MHz 

ns 

ns 

ns 

Unit 

MHz 

ns 

ns 

ns 

pF 

pF 

Unit 

ns 

ns 

ns 

ns 



Note 3 Test CirCUit 

INPUT 

PG 1--+----1 

50n 

TIMING DIAGRAM 

Vee OUTPUT 

DUT 

MITSUBISHI HIGH SPEED CMOS 

M74HC73P 

DUAL J-K FLIP-FLOP WITH RESET 

(liThe pulse generator (PG) has the following 
characteristtcs (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacitance CL Includes stl Iy wIring 
capacitance and the probe input capacitance 

~ ~ 
50% 

tree tw 

CK 

Q 

J, K 50% 

J, K 

tsu th 

CK 50% 

Vce 

GND 

Vee 

GND 

Vce 

GND 

• MITSUBISHI 
..... ELECTRIC 

'------GND 

Vee 

'-----+------GND 
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MITSUBISHI HIGH SPEED CMOS 

M74HC74P 
M74HC74DP 

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET 

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

FEATURES 
• High-speed: (clock frequency) 40MHz typo 

(CL =15pF, Vee=5V) 

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

• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads , 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: Ta=-40-+85'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC74 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS74. 

The M74HC74 contains two independent D-type flip flops, 
each circuit with independent clock input CK, direct set in
put So, and direct reset input RD. 
When used as a D-type flip flop, So and Ro should be 
maintained at high-level. When CK changes from low-level 

LOGIC DIAGRAM (EACH FLIP FLOP) 
DIRECT _ 
RESET SDo-------------------------------~ 
INPUT 

DATA 
INPUT o 

PIN CONFIGURATION (TOP VIEW) 

DIRECT R,;1 .... RESET INPUT 

DATA INPUT 01 .... 

CLOCK INPUT CK1 .... 

DIRECT 801-SET INPUT 

OUTPUTS 1 
01 <-

01 <-

GND 

Vee 

.... 02 

.... 02 

14P4 
Outline 14P2P 

DIRECT 
RESET INPUT 

DATA INPUT 

CLOCK INPUT 

DIRECT 
SET INPUT 

f OUTPUTS 

to high-level, the signals just previously input at 0 appears 
at outputs Q and Q in accordance with the function table 
given. 
Use of So and Ro permits direct R-S' flip flop operation. 
When So and Ro are low, Q and Q will both become high 
but when SD and Ro simultaneously become high, the con
dition of Q and Q cannot be predetermined. 

~~~~KCKo-------~------------------~~--------~ OUTPUTS 

DIRECT _ 
RESET RD O-------------------------------I~ 
INPUT 
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MITSUBISHI HIGH SPEED CMOS 

M74HC74P 
M74HC74DP 

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET 

FUNCTION TABLE (Note 1) 

Inputs Outputs 

SD RD CK D a a 
L H X X H L 

H L X X L H 

L L X X H* H* 

H H L X 0° 0° 
H H t H H L 

H H t L L H 

H H H X 0° 0° 
H H ~ X 0° 0° 

Note 1 x: Irrelevant 
t : Change from low to hIgh level 
~ : Change from hIgh to low level 
0° : Output state a before clock Input changed 
0° : Output state a before clock Input changed 
* : When 50 and Ro are low, a and a wIll become both high-level but 

when 50 and Ro simultaneously become high, the condItIon of a and a 
cannot be predetermined 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+85"C, unless otherwIse noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

1'K Input protection diode current 
V,< OV 

V, > Vee 

Vo < OV 
10K Output parasItic diode current 

Va> Vee 

10 Output current, per output pm 

Icc Supply/GND current Vee. GND 

Pd Power diSSipation (Note2) 

Tstg Storage temperature range 

Note 2 M74HC74DP, T a = -40-+50'C and T a = 50-85"C are derated at -5mW/'C 

• MITSUBISHI 
.... ELECTRIC 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 
mA 

20 
-20 

20 
mA 

±25 mA 
±50 mA 
500 mW 

-65-+150 ·C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC74P 
M74HC74DP 

DUAL D· TYPE FL.IP.FLOP WITH SET AND RESET 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+B5t) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage 0 Vee 

Vo Output voltage 0 Vee 

Toor Operating temperature range -40 +85 

Vee = 2.0V 0 1000 

Ir• If Input rlSetlme, falltlme Vee = 4.5V 0 500 

Vee = 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V'H H,gh-Ievel ,nput voltage 

V'L Low-level Input voltage 

VOH H,gh-Ievel output voltage 

VOL Low-level output voltage 

I'H High-level mput current 

I'L Low-level Input current 

Icc QUiescent supply current 

2-50 

Test conditions 

vedv) 

2.0 
Vo = O. lV, Vee-0.1V 

4.5 
1101 = 20p.A 

6.0 

2.0 
Vo = O. lV, Vee-O. lV 

4.5 
1101 =20p.A 

6.0 

10H = -2OI'A 2.0 

10H = -201'A 4.5 

VI = V 1H • V1L 10H = -2OI'A 6.0 

10H= -4.0mA 4.5 

10H= -5.2mA 6.0 

10L = 20l'A 2.0 

10L = 20l'A 4.5 

VI = V 1H • V 1L 10L = 20l'A 6.0 

10L = 4.0mA 4.5 

10L= 5.2mA 6.0 

V,=6V 6.0 

V,=OV 6.0 

VI = Vee. GND, 10=01'A 6.0 

• MITSUBISHI 
"'ELECTRIC 

Unit 

V 

V 

V 

·c 

ns 

Limits 

25"<: -40-+85"<: Unit 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
p.A 

2.0 20.0 p.A 



MITSUBISHI HIGH SPEED CMOS 

M74HC74P 
M74HC74DP 

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET 

SWITCHING CHARACTERISTICS (Vcc = 5V, T a = 25'C) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

fmax Maximum clock frequency 30 

hLH Low-level to high-level and high-level to low-level 10 

hHL output transition time 10 

tpLH Low-level to high-level and high-level to low-Jevel Cl = 15pF (Note 4) 30 

tpHL output propagation time (CK - Q, 0) 30 

tpLH Low-level to high-level and high-level to low-level 40 

tpHL output propagation time (S;;, Ro - Q, 0) 40 

SWITCHING CHARACTERISTICS (Vcc = 2-6V, T a = -40-+85'C) 

Limits 

Symbol Parameter Test conditions 25'C -40-+85'C 

Vcc<V) Min Typ Max Min 

2,0 5 4 

fmax Maximum clock frequency 4,5 27 21 

6,0 32 25 

2,0 75 

hLH Low-level to high-level and 4,5 15 

6,0 13 
high-level to low-level 

2,0 75 

hHL 
output transition time 4,5 15 

6,0 13 

2,0 175 

tpLH Low-level 10 high-level and Cl = 50pF (Note 4) 4,5 35 

high-level to low-level 6,0 30 

output propagation time 2,0 175 

tpHL (CK-Q,O) 4,5 35 

6,0 30 

2,0 230 

tpLH Low-level to high-level and 4,5 46 

high-level to low-level 6,0 39 

output propagation time 2,0 230 

tpHL (S;;, Ro - Q, 0) 4,5 46 

6,0 39 

C , Input capacitance 10 

Cpo Power diSSipation capacitance (Note 3) 47 

Note 3 Cpo IS the Internal capacitance of the IC calculated from operation supply current under no-load conditions (per flip flop) 
The power dissipated dunng operallon under no-load conditions IS calculated uSing the following formula' 
Po = Cpo' Vcc', f,+lcc ' Vcc 

Note 4: Test CirculI 

INPUT 

PG t--+----1 

50n 

Vcc 

OUT 

OUTPUT 

(1) The pulse generalor (PG) has Ihe following 
characteristics (10%-90%) Ir = 6ns, tf = 6ns 

(2) The capacitance CL Includes slray wiring 
capacitance and the probe input capacitance 

• MITSUBISHI 
~ELECTRIC 

Max 

95 

19 

16 

95 

19 

16 

220 

44 

37 

220 

44 

37 

290 

58 

49 

290 

58 

49 

10 

Unit 

MHz 

ns 

ns 

ns 

Unit 

MHz 

ns 

ns 

ns 

pF 

pF 
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MITSUBISHI HIGH SPEED CMOS 

M74HC74P 
M74~C74DP 

DUAL D. TYPE FLlP.FLOP WITH SET A';iD RESET 

TIMING REQUIREMENTS (Vee =2-6V. Ta = -40-+85'(;) 

Limits 

Symbol Parameter Test conditions 25'(; -40-+85'(; Unit 

VcdV) Min Typ Max Min Max 

2. a 80 101 
- -

tw CK, So, RD pulse width 4.5 16 20 ns 

6.0 14 17 

2. a 100 126 

tsu 
o setup time with 

4.5 20 25 ns 
respect to CK 

6.0 17 21 

2. a a a o hold time with 
th 4.5 a a ns 

respect to CK 
6. a a a 

So, ~ recovery time with 
2. a 5 5 

tree 4.5 5 5 ns 
respect to CK 

6.0 5 5 

TIMING DIAGRAM tw 

Vee 

CK 

GND 
tsu tho 

Vee 

0 

GND 

VOH 

Q 

tTLH 
VOL 

VOH 

Q 

VOL 
tTHl 

tw tw 

Vee Vee 

So Ro 
GND GND 

Vee Vee 

CK 

GND GND 

VOH ,VOH 

Q Q 

VOL VOL 

VOH VOH 

Q Q 

VOL VOL 
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MITSUBISHI HIGH SPEED CMOS 

M74HC76P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 

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

dependent control inputs. 

FEATURES 
• High-speed: (clock frequency) 50MHz typo 

(CL=15pF, Vcc=5V) 

• Low power dissipation: 10.uW/package (max) 
(Vcc=5V, Ta=25'C, quiescent state) 

• High nOise margin: 30% of Vcc, min (Vcc=4.5V, 6V) 

• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+85'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC76 to 
maintain the low power dissipation and high nOise margin 
characteristics of the standard CMOS logic 40008 series 

while giving high-speed performance equivalent to the 
74LS76. 
The M74HC76 contains two edge-tnggered J-K flip flops, 
each circuit with Independent clock Input CK, direct set in
put So and direct reset input Ro, and both inputs J and K. 
When CK changes from high-level to low-level, the signal 
just previously input at J and K appear at outputs Q and Q 
in accordance with the function table given. Use of So and 
Ro permits direct R-S flip flop operation. When So and RD 

LOGIC DIAGRAM (EACH FLIP FLOP) 

DIRECT 
SET INPUT 

PIN CONFIGURATION (TOP VIEW) 

CLOCK INPUT CK1- INPUT 

DIRECT 501- I OUTPUTS 
SET INPUT 

DIRECT Rcl-
RESET INPUT 

INPUT Jl- GND 

Vee INPUT 

CLOCK INPUT CK2- I OUTPUTS 
DIRECT 

502-SET INPUT 

DIRECT 
Rc2- INPUT 

RESET INPUT 

Outline 16P4 

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

and Ro should be maintained at high-level. 
A unit, the M74HC112, having the same functions and elec

trical charactenstics as the M74HC76 IS also avaiable. This 
offers easy mounting with pin 8 and 16 being GND and Vcc 

respectively. 

SDo-------------------------------~~-------+--~--~----._------__d Q 

DIRECT 
RESET INPUT 

RDo-----------------------~--------~------~--------_.--+_--~~ 

INPUTS 

KO--"""--

CP CP 
CLOCK ~UT ...... t...... t 
CK~ 

CP 

CP 

• MITSUBISHI 
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OUT 
PUTS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC76P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 

FUNCTION TABLE (Note 1) 

Inputs Outputs 

So Ro CK J K Q Q 
L H X X X H L 
H L X X X L H 
L L X X X H* H* 

H H ~ L L QO QO 

H H ~ L H L H 
H H ~ H L H L 
H H ~ H H Toggle 

H H L X X QO QO 

H H H X X QO QO 

H H t X X QO QO 

Notel: Change from low to high level 
: Change from high to low level 

X : Irrelevant 
0° : Output state 0 before clock input changed. 
0° : Output state Q before clock Input changed 
Toggle: Inverted state before clock input changed 
* : When So and Ro are low, 0 and Q will become both high-Ivel but when So and 

Ro simultaneously become high, the condillon of 0 and Q cannot be predeter
mined. 

ABSOLUTE MAXIMUM RATINGS (Ta =-40-+8S'C) 

Symbol 

Vee 
V, 

Vo 

1'K 

10K 

10 

Icc 

Pd 

Tstg 

2-54 

Parameter 

Supply voltage 

Input voltage 

Output voltage 

Input protection diode current 

Output parasitic diode current 

Output current, per output pin 

Supply/GND current 

Power diSSipation 

Storage temperature range 

Conditions 

V, < OV 

V, > Vee 

Vo < OV 

Vo > Vee 

Vee, GND 

• MITSUBISHI 
.... ELECTRIC 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 
20 

rnA 

-20 

20 
rnA 

±25 rnA 

±50 mA 

500 rnW 

-65-+150 ·c 



MITSUBISHI HIGH SPEED CMOS 

M74HC76P 

DUAL J·K FLlP·FLOP WITH SET AND RESET 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85t) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 2 6 V 

V, Input voltage a vee V 

Va Output voltage a Vee V 

Topr Operating temperature range -40 +85 ·c 
Vee = 2.0V 0 1000 

Ir. tf Input rrsellme, fallt/me Vee = 4.5V 0 500 ns 
Vee = 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test condItions 

VeC<V) Min 

2.0 1.5 

V ,H High-level Input voltage 
Vo = O. lV, Vee-O.1V 

4.5 3.15 
1101 = 20"A 

6. a 4.2 

2.0 

V ,L Low-level mput voltage 
Vo = O.lV, Vee-O.1V 

4.5 
110 1= 20"A 

6. a 
10H = -20"A 2.0 1.9 

10H = -20"A 4.5 4.4 

V OH Hlgh·level output voltage v,= V'H! VIL 10H = -20"A 6.0 5.9 

10H= -4.0mA 4.5 4.18 

10H = -5.2mA 6.0 5.68 

10L = 20"A 2. a 
10L = 20"A 4.5 

VOL Low-level output voltage V,= V,H • V,L 10L = 20"A 6.0 

10L = 4.0mA 4.5 
10L = 5.2mA 6. a 

I'H High-level mput current V, =6V 6.0 

I'L Low-level Input current V,=OV 6. a 
lee QUiescent supply current V, = Vee. GND, 10 = O"A 6. a 

SWITCHING CHARACTERISTICS (Vee = 5V. T d = 25'C) 

Symbol Parameter Test conditIOns 

fmax 

hLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tPLH 

tpHL 

MaXimum clock frequency 

Low-level to hIgh-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 

output propagation time (CK - Q, 0) 
Low-level to hlgh·level and hlgh·level to low·level 

output propagation time (R;; - Q. 0) 
Low-level to high-level and high-level to low-level 

output propagation lime (So - Q. 0) 

Cl = l5pF (Note 3) 

• MITSUBISHI 
.... ELECTRIC 

limits 

25'C -40-+85'C Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
I'A 

2. a 20. a I'A 

Limits 
Unit 

Min Typ Max 

30 MHz 

10 

10 
ns 

26 

26 
ns 

33 

33 
ns 

33 

33 
ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC76P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 

SWITCHING CHARACTERISTICS (Vee = 2-6V. T a = -40-+8S"(;) 

Symbol 

fmax 

tTLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

C I 

Cpo 

Note 2 

Limits 

Parameter Test conditions 25'C -40-+85'C 

VedV) Min Typ Max Min 

2.0 5 4 

Maximum clock frequency 4.5 27 21 

6.0 31 24 

2.0 75 

Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 
output transition time 4.5 15 

6.0 13 

2.0 150 

Low-level to high-level and 4_5 30 

high-level to low-level 6.0 26 

output propagation time 2_0 150 

(CK~C. 0) CL = 50pF (Note 3) 4.5 30 

6.0 26 

2.0 190 

Low-level to high-level and 4.5 38 

high-level to low-level 6.0 33 

output propagation time 2.0 190 

(R~- C. 0) 4.5 38 

6.0 33 

2.0 190 

Low-level to high-level and 4.5 38 

high-level to low-level 6.0 33 

output propagation time 2.0 190 

(So - C. 0) 4.5 38 

6.0 33 

Input capacitance 10 

Power diSSipation capacitance (Note 2) 86 

Cpo IS the internal capacitance of the IC calculated from operation supply current under no-load conditions (per flip flop) 
The power dissipated during operation under no-load conditions IS calculated uSing the following formula. 
Po = Cpo' Vee2 • fl+lee • Vee 

Max 

95 

19 

16 

95 

19 

16 

180 

36 

32 

180 

36 

32 

230 

46 

40 

230 

46 

40 

230 

46 

40 

230 

46 

40 

10 

TIMING REQUIREMENTS (Vee = 2-6V. T a = -40-+8S'C) 

Symbol Parameter 

- - -
tw CK. So. Ro pulse width 

tsu 
J, K setup time with 

respect to CK 

th 
J. K hold time Wllh 

-
respect 10 CK 

~, Ro recovery time with 
tree 

respect to CK 
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Test conditions 

VcdV) 

2. a 
4.5 

6.0 

2.0 

4.5 

6. a 
2. a 
4.5 

6. a 
2.0 

4.5 

6.0 

• MITSUBISHI 
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Limits 

25'C -40-+85'C 

Min Typ Max Min Max 

80 101 

16 20 

14 17 

100 125 

20 25 

17 21 

0 a 
a 0 

a a 
100 125 

20 25 

17 21 

Unit 

MHz 

ns 

ns 

ns 

ns 

pF 

pF 

Unit 

ns 

ns 

ns 

ns 



Note 3 : Test Circuit 

INPUT Vee 

DUT 

TIMING DIAGRAM 

An,S;; 

trec tw 

Q, Q 

Q, Q 

J, K ~O% 

J, K / /"0% 

tsu th 

CK 
\ 50% 

\ 

J 

\ 

MITSUBISHI HIGH SPEED CMOS 

M74HC76P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 

OUTPUT 

.I 
50% 

,,0% 

(1 )The pulse generator (PG) has the following 
characteristics (10%-90%): tr = 6ns, tf = 6ns 

(2) The capaCitance CL Includes stray wIring 
capacitance and the probe input capacitance 

Vee 

GND 

Vee 

GND 

Vee 

GND 
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Vee 

GND 

Vee 
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MITSUBISHI HIGH SPEED CMOS 

M74HC86P 
M74HC86DP 

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE 

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

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• High-speed: 9ns typ, (CL=15pF, Vcc=5V) 
• Low power dissipation: 5/lW/package (max) 

(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: T a= -40-85°C 

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

FUNCTIONAL DESCRIPTION 

{
A1-

INPUTS 
61-

OUTPUT Y1-

{
A2-

INPUTS 
62-

OUTPUT 

GNO 

14P4 
Outline 14P2P 

vee 

USEl of silicon gate technology allows the M74HC86, 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 
74LS86. 

LOGIC DIAGRAM (EACH GATE) 

Buffered outputs Y improve input-to-output transfer charac
teristics and reduce to a minimum output impedance varia
tions with respect to input voltage variations. 
When both inputs A and B are either high or low, the output 
Y will become low, and when the levels of A and Bare 
opposite, the output Y will become high. 

FUNCTION TABLE 
Inputs Output 

A B Y 

L L L 

H L H 

L H H 

H H L 

INPUTS 

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

Symbol 

Vee 
V, 

Vo 

I'K 

10K 

10 

Icc 

Pd 
Tstg 

Note 1 

2-58 

Parameter Conditions 

Supply voltage 

Input voltage 

Output voltage 

V,< ov 
Input protection diode current 

V, > Vee 

Vo<ov 
Output paras,tlc dIode current 

Va> Vee 

Output current, per output pm 

Supply/GND current Vee, GND 

Power diSSipation (Note 1) 

Storage temperature range 

M74HC86DP, T a = -40-+50"C and T a = 50-85"C are derated at -5mW/"C 

• MITSUBISHI 
.... ELECTRIC 

Ratings 

-0.5-+7.0 
-0. 5-Vee+0. 5 

-0. 5-Vee+0. 5 
-20 

20 
-20 

20 

±25 
±50 

500 
-65-+150 

OUTPUT 

OUTPUT 

Y OUTPUT 

Unit 

V 
V 

V 

rnA 

rnA 

rnA 
rnA 
rnW 
°C 



MITSUBISHI HIGH SPEED CMOS 

M74HC86P 
M74HC86DP 

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE 

RECOMMENDED OPERATING CONDITIONS (Ta = -40-+85'C) 

Symbol 
Limits 

Parameter 
Min Typ Max 

Vee Supply voltage 2 6 
V, Input voltage a Vee 

Va Output voltage a Vee 

TQpr Operating temperature range -40 +85 
, Vee = 2.0V a 1000 

l r , If Input nsetlme. falltlme , Vee = 4.5V 0 500 

I Vee = 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V ,H High-level Input voltage 

V,L Low-level mput voltage 

V OH High-level output voltage 

VOL Low-level output voltage 

I'H High-level mput current 

III Low-level mput current 

Icc QUiescent supply current 

Test conditions 

Vee(V) 

2.0 
Va = O. IV, Vee-O. IV 

4.5 
1101 =20"A 

6.0 

2.0 
Vo=O.IV, Vee-a. IV 

4.5 
1101 = 20"A 

6.0 

10H = -20"A 2.0 

10H = -20"A 4.5 

V1= V1H , VIL 10H = -20"A 6.0 

10H = -4. OmA 4.5 

10H = -5.2mA 6.0 

10L - 20"A 2.0 

10L = 20"A 4.5 

VI = V1H. V1L 10L = 20"A 6.0 

10L = 4.0mA 4.5 

10L = 5. 2mA 6.0 

V, =6V 6.0 

V,-OV 6.0 

V1 - Vee. GND, 10=O"A 6.0 

• MITSUBISHI 
.... ELECTRI~ 

Unit 

V 

V 

V 

'c 

ns 

Limits 

25'C -40-+85'C Unit 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
JlA 

1.0 10.0 JlA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC86P 
M74HC86DP 

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE 

SWITCHING CHARACTERISTICS (Vcc = 5V. T a = 25·C) 

limits 
Symbol Parameter Test conditions 

Mon Typ Max 

hLH Low-level to high-level and high-level to low-level 10 

10 hHL. output transition time 
CL = 15pF (Note 3) 

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

tpHL output propagation tIme 20 

SWITCHING CHARACTERISTICS (Vcc = 2-6V. T a = -40-+85'C) 

Limits 

Symbol Parameter Test condItions 25'C -40-+85"(; 

Vcc<V) Mon Typ Max Mon 

2.0 75 

hLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

tTHL. 
output transItion time 4.5 15 

CL = SOpF (Note 3) 
6.0 13 

2.0 120 

tpLH Low-level to high-level and 4.5 24 

6.0 20 
high-level to low-level 

2.0 120 

tpHL 
output propagation time 4.5 24 

6.0 20 

C , Input capacitance 10 

Cpo Power dISSipation capacitance (Note 2) 41 

Note 2 Cpo 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 = Cpo· VCC2 • f,+lcc • Vcc 

Note 3 Test Circuit 

INPUT Vcc 

PG t--t---j OUT 

50n 
GNO 

TIMING DIAGRAM 

A J /5O% 

B 

~THL 

y \ 

tpHL 
~ 

2-60 

OUTPUT 

90% 

50% 
10% 

50% 
~ 

(nThe pulse generator (PG) has the following 
characteristics (10%-90%)' tr = 6ns. tf = 6ns 

(2) The capacitance CL Includes stray wiring 
capacitance and the probe Input capacitance 

\~O% I 
I 50% 

hLH 

/90% 
\ 50% 1/50% 50% 

10% \ 

~ 
, tpHL 

~ ~ 
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Vce 

GNO 

Vcc 

GNO 

VOH 

VOL 

Max 

95 

19 

16 

95 

19 

16 

151 

30 

26 

151 

30 

26 

10 

Unit 

ns 

ns 

'Unit 

ns 

ns 

pF 

pF 



DESCRIPTION 
The M74HC107 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 typo 

(CL=15pF, Vcc=5V) 

• Low power dissipation: 10,uW/package (max) 
(Vcc=5V, Ta=25'C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vcc=4.5V, 6V) 

• Capable of driving 10 LSTIL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+85'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC107 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 
74LS107. 

The M74HC107 contains two edge-triggered J-K flip flops, 
each circuit with Independent clock input CK, direct reset 
input Ro, and both inputs J and K. 
When CK changes from high-level to low-level, the signals 
just previously input at J and K appear at output Q and Q in 
accordance with the function table given. When Ro is low, 

LOGIC DIAGRAM (EACH FLIP FLOP) 

DIRECT 
RESET INPUT 

Ro 

CP CP 

CLOC~NPUT "'- t "'- f 
CK~ 

CP 

MITSUBISHI HIGH SPEED CMOS 

M74HC107P 

DUAL J-K FLIP-FLOP WITH RESET 

PIN CONFIGURATION (TOP VIEW) 

INPUT J1- Vee 

OUTPUTS 1 
01- DIRECT 

RESET INPUT 

01- CLOCK INPUT 

INPUT K1- INPUT 

OUTPUTS I 02- DIRECT 
RESET INPUT 

02- CLOCK INPUT 

GND -J2 INPUT 

Outline 14P4 

Q and Q Will become low and high respectively, Irrespec

tive of other inputs. When used as a J-K flip flop, Ro should 

be maintained at high-level. 
M74HC107 is the same functions and electrical characteris
tics as M74HC73P, differing only pin connections. 

CP 

°loUT_ 

>C~-o() Q I PUTS 

• MITSUBISHI 
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FUNCTION TABLE (Notel) 

Inputs 

Ro CK J K 

L X X X 

H ~ L L 

H ~ L H 

H ~ H L 

H ~ H H 

H L X X 

H H X X 

H t X X 

Note1: Change from low to high level 
: Change from high to low level 

X : I rrel evant 
0° : Output state 0 before clock input changed 
0° : Output state Q before clock input changed 
Toggle: Inverted state before clock input changed 

Outputs 

0 
L 

0° 
L 

H 

Toggle 

0° 
0° 
0° 

ABSOLUTE MAXIMUM RATINGS (Ta= -40-+85'C) 

MITSUBISHI HIGH SPEED CMOS 

M74HC107P 

DUAL J-K FLIP-FLOP WITH RESET 

0 
H 

0° 
H 

L 

0° 
0° 
QO 

Symbol Parameter Conditions Ratings Unit 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

1'K Input protection diode current 

10K Output parasitic diode current 

10 Output current, per output pin 

Icc Supply/GND current 

Pd Power diSSipation 

Tstg Storage temperature range 

2-62 

V,<OV 

V, > Vee 

Vo<ov 

Va> Vee 

Vee, GND 

• MITSUBISHI 
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-0.5-+7.0 

-0. 5-Vee+0. 5 

-0. 5-Vee+0. 5 

-20 

20 

-20 

20 

±25 

±50 

500 

-65-+150 

V 

V 

V 

rnA 

rnA 

rnA 
rnA 
rnW 
'C 



MITSUBISHI HIGH SPEED CMOS 

M74HC107P 

DUAL J-K FLIP-FLOP WITH RESET 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85'C) 

Limits 
Symbol Parameter 

Mon Typ Max 

Vee Supply voltage 2 6 
V, Input voltage 0 Vee 

Va Output voltage 0 Vee 

Toor Operating temperature range -40 +85 
Vee = 2.0V 0 1000 

Ir, If Input nsetlme, falltlme Vee = 4.5V 0 500 
Vee = 6.0V a 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H HIgh-level mput voltage 

V,L Low-level mput voltage 

VOH Hlgh·level output voltage 

VOL Low-level output voltage 

I'H Hlgh-Iel/el mput current 

I'L Low-level mput current 

Icc QUiescent supply current 

Test conditions 

VeC<v) 

2. a 
Va = D. IV, Vee-D. IV 

4.5 
1101 = 2011 A 

6. a 
2. a 

Va = D. IV, Vee-D. IV 
4.5 

1101 = 20llA 
6. a 

10H = -2OIlA 2. a 
laH = -2DIlA 4.5 

VI = V1H, V IL 10H = -201lA 6. a 
laH= -4.0mA 4.5 
10H = -5.2mA 6. a 
10L = 20llA 2. a 
10L = 20llA 4.5 

V,= V'H. VIL laL = 2DIlA 6. a 
laL=4.0mA 4.5 
10L = 5.2mA 6. a 

V, = 6V 6.0 
V,= DV 6.0 

V,- Vee. GND, 10= OIlA 6. a 

• MITSUBISHI 
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Umt 

V 

V 

V 

'e-
ns 

Limits 

25'C -40-+85'C Unit 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 1.9 
4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 
0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 
0.1 1.0 

-0.1 -1.0 
!LA 

2. a 20. a !LA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC107P 

DUAL J.K FLlP·FLOP WITH RESET 

SWITCHING CHARACTERISTICS (Vee = 5V. Ta=25'C) 

Symbol 
Limits 

Parameter Test conditions 
Min Typ Max 

fmax Maximum clock frequency 30 

hLH Low-level to high-level and high-level to low-level 10 

hHL output transitIOn time 10 

tpLH Low-level to high-level and high-level to low-level CL = 15pF (Note 3) 21 

tpHL output propagation time (CK - Q. 0) 21 

tpLH Low-level to high-level and high-level to low-level 26 

tpHL output propagation time (Ao - Q. 0) 26 

SWITCHING CHARACTERISTICS (Vee = 2-6V. T a = -40-+85'C) 

Limits 

Symbol Parameter Test conditions 25"C -40-+85"C 

VeC<V) Min Typ Max Min Max 

2.0 5 4 

fmax Maximum clock frequency 4.5 27 21 

6.0 31 24 

2.0 75 95 

hLH Low-level to high-level and 4.5 15 19 

6.0 13 16 
high-level to low-level 

2.0 75 95 

hHL 
output transition time 4.5 15 19 

6.0 13 16 

2.0 126 160 

tpLH Low-level to high-level and CL = 50pF (Note 3) 4.5 25 32 

high-level to low-level 6.0 21 27 

output propagation time 2.0 126 160 

tpHL (CK-Q.O) 4.5 25 32 

6.0 21 27 

2.0 155 194 

tpLH 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 

tpHL (Ao- Q. 0) 4.5 31 39 

6.0 26 32 

C I Input capacitance 10 10 

Cpo Power dISSIpation capacitance (Note 2) 

Note 2 Cpo is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the fOllowing formula' 
Po = Cpo' Vee2 • fl+l ce • Vee 

TIMING REQUIREMENTS (Vee = 2-6V. T a = -40-+85'C) 

Symbol Parameter 

--
Iw CK. Ro pulse Width 

Isu 
J and K setup time with 

respect to CK 

J and K hold time with 
Ih -

respect to C K 

-

I rec 
RD recovery time with 

respect to CK 

2-64 

Test conditions 

Vec<V) 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

• MITSUBISHI 
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Limits 

25"C -40-+85"C 

Min Typ Max Min Max 

80 101 

16 20 

14 17 

100 125 

20 25 

17 21 

0 0 

0 0 

0 0 

100 125 

20 25 

17 21 

Unit 

MHz 

ns 

ns 

ns 

Unit 

MHz 

ns 

ns 

ns 

pF 

pF 

Unit 

ns 

ns 

ns 

ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC107P 

DUAL J-K FLIP-FLOP WITH RESET 

Note 3 Test C"CUIt 

INPUT Vee OUTPUT 

PG t---t-----j OUT 

son 
GNO 

(1) The pulse generator (PG) has the follOWing 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacItance CL Includes stray wiring 
capacitance and the probe Input capacitance 

TIMING DIAGRAM 

Ro 

tree tw 

Q 

Q 

J, K SO% 

1\ 

J, K ;/SO% 

tsu th 

CK \ SO% 

\ 

jISO% 

\ SO% 

~ 

Vee 

GNO 

Vee 

GNO 

Vee 

GNO 
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Vee 

GNO 

Vee 

GNO 
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MITSUBISHI HIGH SPEED CMOS 

M74HC109P 

DUAL I-K FLIP-FLOP WITH SET AND RESET 

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

FEATURES 
• High-speed: (clock frequency) 50MHz typo 

(CL=15pF, Vcc=5V) 

• Low power dissipation: 10,uW/package (max) 
(Vcc=5V, Ta=25'C, quiescent state) 

• High noise margin: 30% of Vee, min (Vcc=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+S5"C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC109 to 
maintain the low power dissipation and high nOise margin 

characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS109. 
The M74HC109 contains two edge-tnggered J-K flip flops, 
each circuit with independent clock input CK, direct set in
put So, direct reset input Ro and both inputs J and K. 
When CK changes from low-level to high-level, the signals 
just preViously input at J and K appear at outputs Q and Q 
in accordance with the function table given. Use ~ So and 
Ro permits direct R-S flip flop operation. When So and Ro 

LOGIC DIAGRAM (EACH FLIP FLOP) 

DIRECT 
SET INPUT 

CLOCK INPUT CK o---+--f-----' 

PIN CONFIGURATION (TOP VIEW) 

DIRECT Ro1 -+ 
RESET INPUT 

INPUTS 1 
J1-+ 

1<1-+ 

CLOCK INPUT CK1-+ 

DIRECT S01-+ 
SET INPUT 

OUTPUTS 1 
Q1~ 

Q1~ 

GND 

Vee 

DIRECT 
RESET INPUT 

CLOCK INPUT 

DIRECT 
SET INPUT 

10-+Q2) 
_ OUTPUTS 

-+ Q2 

Outline 16P4 

are low, Q and Q will both become high but when So and 
Ro simultaneously become high, the condition of Q and Q 

cannot be predetermined. When used as a J-K flip flop, So 
and Ro should be maintained at high-level. 

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

Q }OUT-
PUTS 

(>0-0 Q 
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MITSUBISHI HIGH SPEED CMOS 

M74HC109P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 

FUNCTION TABLE (Note 1) 

Inputs Outputs 

So Ro CK J K Q Q 

L H X X X H L 

H L X X X L H 

L L X X X H* H* 

H H t L L L H 

H H t H L Toggle 

H H t L H QO QO 

H H t H H H L 

H H L X X QO QO 

Notel: Change Irom low to high level 
X : Irrelevant 
00 : Output state a belore clock Input changed 
00 : Output state Q before clock input changed 
Toggle: Inverted state before clock Input changed 
* : When So and R;; are low. a and Q will both become high but when So and R;; 

Simultaneously become high. the condition 01 Q and Q cannot be predetermined 

ABSOLUTE MAXIMUM RATINGS (T a = -40-+S5"C) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 

V, <OV 
1'K Input protection diode current 

VI> Vee 

Vo<OV 
10K Output parasitic diode current 

Vo > Vee 

10 Output current, per output pm 

Icc Supply/GND current Vee, GND 

Pd Power diSSipation 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+S5'C) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 

Topr Operating temperature range 

I Vec=2.0V 

t r, tf Input "setlme, lalltlme I Vee=4.5V 

I Vee=6.0V 

Limits 

Min Typ Max 

2 6 

0 Vee 
0 Vee 

-40 +85 

0 1000 

0 500 

0 400 

• MITSUBISHI 
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Unit 

V 

V 

V 
'C 

ns 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vce+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

±25 mA 
±50 mA 
500 mW 

-65-+150 'C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC109P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

Vee(V) Min 

Vo = O. lV, Vee-O. lV 
2.0 1.5 

V ,H High-level Inpul vollage 
Ilol=20!'A 

4.5 3.15 

6.0 4.2 

Vo = O. IV, vee-O. IV 
2.0 

V IL Low-level Inpul vollage 
1101 =20!,A 

4.5 

6.0 

10H = -20!'A 2.0 1.9 

10H = -2OIlA 4.5 4.4 

V OH High-level outpul vollage V, = V'H. V'L 10H = -20!'A 6.0 5.9 

10H = -4. OmA 4.5 4.18 

10H = -5.2mA 6.0 5.6!1 

10L = 20llA 2. a 
10L = 20!,A 4.5 

VOL Low-level outpul vollage V, = V1H • V'L 10L = 20!,A 6.0 

10L = 4.0mA 4.5 

10L= 5.2mA 6. a 
IIH High-level Input current VI =6V 6.0 

III Low-level input current V,=OV 6. a 
Icc QUiescent supply current V, = Vee. GND, 10 = O!'A 6. a 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25t) 

Symbol Parameter Test conditIOns 

fmax 

hLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

2-68 

Maximum clock frequency 

Low-level 10 high-level and high-level 10 low-level 

output transition time 

Low-level 10 high-level and high-level 10 low-level 

oulpul propagation lime (CK - Q, 0) 
Low-level to hIgh-level and high-level to low-level 

oulpul propagallon lime (s,;, Ro - Q, 0) 

CL = 15pF (Nole 3) 

• MITSUBISHI 
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limits 

25'C -40-+85'C Unll 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1.35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

O. I 0.1 

D.l D. I 

0.1 O. I V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
t'A 

2. a 20.0 t'A 

lImlls 
Unil 

Min Typ Max 

30 MHz 

10 

10 
ns 

30 

30 
ns 

40 

40 
ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC109P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 

SWITCHING CHARACTERISTICS (Vee = 2-SV, T a = -40-+85'C) 

Limits 

Symbol Parameter Test conditIOns 25<: -40-+B5'C 

VedV) Min Typ Max Min Max 

2.0 5 4 

fmax Maximum clock frequency 4.5 27 21 

6. a 31 24 

2. a 75 95 

hLH Low-level to hIgh-level and 4.5 15 19 

6.0 13 16 
hIgh-level to low-level 

2. a 95 75 

hHL 
output transition time 4.5 15 19 

6. a 13 16 

2. a 175 221 

tpLH Low-level to hIgh-level and CL = 50pF (Note 3) 4.5 35 44 

hIgh-level to low-level 6. a 30 37 

output propagation time 2. a 175 221 

tpHL (CK-Q,O) 4.5 35 44 

6. a 30 37 

2. a 230 290 

tpLH Low-level to hIgh-level and 4.5 46 58 

hIgh-level to low-level 6. a 39 49 

output propagation time 2. a 230 290 

tpHL (S;;, Ro - Q, 0) 4.5 46 58 

6. a 39 49 

C , Input capacitance 10 10 

Cpo Power diSSipation capacitance (Note 2) 45 

Note 2 Cpo is the Internal capacItance of the IC calculated from operatIon supply current under no-load condItIons (per flIp flop) 
The power dIssIpated during operation under no-load condItIOns is calculated uSing the following formula 
Po = Cpo' Vee2 • f,+lee • Vec 

TIMING REQUIREMENTS (Vec = 2-SV, T a = -40-+B5'C) 

Symbol Parameter 

- -
tw CK, So, Ro pulse wIdth 

-
J, K setup time with 

tsu 
respect to CK 

-

th 
J, K hold tIme wIth 

respect to CK 

- -

tree 
So, AD recovery time with 

respect to CK 

Note 3 Test CirCUIt 

INPUT 

PG 

Vcc 

DUT 

Limits 

Test conditions 25<: 

OUTPUT 

vcdv) Min Typ Max 

2. a 80 

4.5 16 

6. a 14 

2. a 100 

4.5 20 

6. a 17 

2. a 5 

4.5 5 

6. a 5 

2. a 5 

4.5 5 

6. a 5 

(1) The pulse generator (PG) has the following 
characteristIcs (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacItance CL Includes stray wiring 
capaCItance and the probe Input capacItance 

• MITSUBISHI 
~ELECTRIC 

-40-+85'C 

Min Max 

101 

20 

17 

126 

25 

21 

5 

5 

5 

5 

5 

5 

Unit 

MHz 

ns 

ns 

ns 

pF 
pF 

Unit 

ns 

ns 

ns 

ns 
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TIMING DIAGRAM 

CK 

a,a 

CK 

So,Ro 

a,a 

a,a 

oJ, K 

CK 
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MITSUBISHI HIGH SPEED CMOS 

M74HC109P 

DUAL J·K FLlP·FLOP WITH SET AND RESET 

Iw 

tpLH 

90·. 
50% 

10% 

hLH 

Iw tree 

tpL.H 

Isu Ih 

• MITSUBISHI 
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Vee 

GND 
tpHL 

90% VOH 

50% 

VOL 

Vee 

GND 

Vee 

GND 

VOH 

VOL 

VOH 

VOL 

Vee 

GND 

Vee 

GND 



MITSUBISHI HIGH SPEED CMOS 

M74HCl12P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 

DESCRIPTION 
The M74HC112 is a semiconductor integrated circuit con

sisting of two negative-edge tri~gered J-K flip flops with in
dependent control inputs. 

FEATURES 
• High-speed: (clock frequency) 50MHz typ 

(CL=15pF, Vce=5V) 

• Low power disslpatlOn·10,uW/package (max) 
(Vee=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vee, min (Vce=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+85°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC112 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logiC 4000B series 

while giving high-speed performance eqUivalent to the 
74LS112. 

The M74HC112 contains two edge-triggered J-K flip flops, 
each circuit With Independent clock input CK, direct set in
put So and direct reset input Ro, and both inputs J and K. 
When CK is high-level, the J and K signals can be read. 

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

in accordance with the function table given. Use of So and 

LOGIC DIAGRAM (EACH FLIP FLOP) 

DIRECT 

PIN CONFIGURATION (TOP VIEW) 

CLOCK INPUT Vee 

INPUTS j K1-
\ DIRECT 

RESET INPUTS 
J1-

DIRECT 5 0 1- -CK2 CLOCK INPUT SET INPUT 

-K2 
!INPUTS 

OUTPUTS 01- -J2 

02- -SD2 DIRECT 
SET INPUT 

GND -02 OUTPUT 

Outline 16P4 

Ro permits direct R-S flip flop operation When So and Ro 
are low, Q and Q will both become high but when So an~ 
Ro Simultaneously become high, the condition of Q and -.9. 
cannot be predetermined. When used as a J-K flip flop, So 

and Ro should be maintained at high-level. 

~J~UT~o---------------------------------~---------r---r--~ __ ~ __________ ~ 

o } DIRECT 

~E;JJ~o------------------------r--------~-------+~--------lIt-----~~ 

CP CP 

CLOCK "- + "- t 
INPUTCK~ 

CP 

CP 

• MITSUBISHI 
;"ELECTRIC 

OUT 
Q PUTS 
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MITSUBISHI HIGH SPEED CMOS 

M74HCl12P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 

FUNCTION TABLE (Note 1) 

Inputs Outputs 

So Ro CK J K Q Q 

L H X X X H L 

H L X X X L H 

L L X X X H* H* 

H H ~ L L QO QO 

H H ~ L H L H 

H H ~ H L H L 

H H ~ H H Toggle 

H H L X X QO QO 

H - H H X X QO QO 

H H t X X QO I QO 

Note1: Change from low to high level 
: Change from high to low level 

X : Irrelevant 
0° : Output state a before clock input changed 
0° : Output state a before clock Input changed 
Toggle : Inverte~state ~ore clock input c~nged _ _ 
* : When So and Ro are low, a and a Will both become high but when SD and RD 

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

ABSOLUTE MAXIMUM RATINGS (T a = -40-+85"(;) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 

1'K Input protection diode current 

10K Output parasitiC diode current 

10 Output current, per output Pin 

Icc Supply/GND current 

Pd Power diSSipation 

Tstg Storage temperature range 

RECOMMENDED OPERATING 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 

Topr Operating temperature range 

I Vee=2.0V 

tr, tf Input nsetlme, falltlme I Vee = 4.5V 

I Vee=6.0V 

2-72 

Conditions 

V, < OV 

V, > Vee 

Vo < OV 

Vo > Vee 

Vee, GND 

CONDITIONS (T a = -40-+85"(;) 

limits 

Min Typ Max 

2 6 

0 Vee 

0 Vee 
-40 +85 

0 1000 

0 500 

0 400 

• MITSUBISHI 
"'ELECTRIC 

Unit 

V 

V 

V 

°C 

ns 

Rallngs Unit 

-0,5-+7,0 V 

-0, 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

±25 rnA 
±50 rnA 
500 rnW 

-65-+150 °C 



MITSUBISHI HIGH SPEED CMOS 

M74HCl12P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

vedv) Min 

2.0 1.5 

V'H H,gh-Ievel Input voltage 
Va = O. lV, Vee-D. IV 

4.5 3.15 
1101 = 20"A 

6.0 4.2 

2.0 

V'L Low-level mput voltage 
Va = 0. IV, Vee-D, IV 

4.5 
110 1= 20"A 

6.0 

tOH = -20"A 2.0 1.9 

10H = -20"A 4.5 4.4 

V OH High-level output voltage V, = V,H . V,L 10H = -20"A 6.0 5.9 

10H = -4.0mA 4.5 4.18 

10H = -S. 2mA 6.0 5.68 

10L = 20"A 2.0 

~OL = 20,uA 4.5 

VOL Low-level output voltage V, = V,H • V,L 10L = 20"A 6.0 

10L = 4.0mA 4.5 

10L = S.2mA 6.0 

I'H High-level mput current V,= 6V 6.0 

I'L Low-level mput current V,= OV 6.0 

Icc QUIescent supply current V, = Vee, GND, 10 = O"A 6.0 

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

Symbol Parameter Test conditIons 

fmax 

hLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

Maximum clock frequency 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 

output propagallon time (CK - Q, 0) 
Low-level to high-level and high-level to low-level 

output propagatIOn time (flo - Q, 0) 
Low-level to high-level and high-level to low-level 

output propagat,on t,me (5;; - Q, 0) 

CL= ISpF(Note3) 

• MITSUBISHI 
.... ELECTRIC 

limits 

25'C -40-+8S'C Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
!LA 

2.0 20.0 !LA 

Limits 
Unit 

Min Typ Max 

30 MHz 

10 

10 
ns 

26 

26 
ns 

31 

31 
ns 

31 

31 
ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HCl12P 

DUAL I-K FLIP-FLOP WITH SET AND RESET 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+8S'C) 

limits 

Symbol Parameter Test conditions 25t -40-+8S'C 

VedV) Min Typ Max Min Max 

2.0 5 4 

fmax Maximum clock frequency 4.5 27 21 

6.0 31 24 

2. a 75 95 

hLH Low-level to high-level and 4.5 15 19 

6.0 13 16 
high-level to low-level 

2. a 75 95 

hHL 
output transition time 4.5 15 19 

6.0 13 16 

2. a 150 190 

tpLH Low·level to high-level and 4.5 30 38 

hlgh·level to low-level 6. a 26 33 

output propagation time 2.0 150 190 

tpHL (CK-Q,O) CL = 50pF (Note 3) 4.5 30 38 

6.0 26 33 

2. a 180 225 

tpLH Low-level to high-level and 4.5 36 45 

hlgh·level to low-level 6. a 31 38 

output propagation time 2. a 180 225 

tpHL CR;;- Q, 0) 4.5 36 45 

6.0 31 38 

2. a 180 225 

tpLH Low-level to high-level and 4.5 36 45 

high-level to low-level 6. a 31 38 

output propagation time 2. a 180 225 

tpHL (80 - Q, 0) 4.5 36 45 

6. a 31 38 

C , Input capacitance 10 10 

Cpo Power dISSipation capacllance (Note 2) 75 

Note 2 Cpo is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per flip flop) 
The power dissipated dUring operation under no-load conditions is calculated using the follOWing formula: 
Po = Cpo' Vee2 • f,+lee • Vee 

TIMING REQUIREMENTS (Vee = 2-6V, T a = -40-+BS'C) 

Symbol Parameter 

- -
tw CK, So, RD pulse Width 

tsu 
J, K setup time with 

respect to CK 

th 
J, K hold time with 

respect to CK 

- -

tree 
RD! So recovery time with 

respect to CK 

2-74 

Test conditions 

Vec(V) 

2.0 

4.5 

6.0 

2. a 
4.5 

6. a 
2. a 
4.5 

6.0 

2. a 
4.5 

6. a 

• MITSUBISHI 
..... ELECTRIC 

Limits 

25t -40-+85'C 

Min Typ Max Min Max 

80 101 

16 20 

14 17 

100 125 

20 25 

17 21 

a a 
a a 
a a 

100 125 

20 25 

17 21 

Unit 

MHz 

ns 

ns 

ns 

ns 

pF 

pF 

Unll 

ns 

ns 

ns 

ns 



Note 3 : Test Circuit 

INPUT Vee 

PG t--+-----1 OUT 

50n 
GNO 

TIMING DIAGRAM 

Ire 

CK 

Q, Q 

~ 

\ 

Q, Q 

J, K 

J, K 

Isu Ih 

CK 50% 

MITSUBISHI HIGH SPEED CMOS 

M74HCl12P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 

OUTPUT 

(l)The pulse generator (PG) has the follOWing 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacitance CL Includes stray wIring 
capacitance and the probe Input capacitance 

Vee 

GNO 

Vee 

GND 

Vee 

GND 

• MITSUBISHI 
.... ELECTRIC 

Vee 

GNO 

Vee 

GNO 

VOH 

VOL 

VOH 

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

FEATURES 
• High-speed: (clock frequency) 50MHz typo 

(CL=15pF, Vee=5V) 

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

• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 

• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: Ta=-40-+S5'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC113 to 
maintain the low power dissipation and high noise margin 

characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS113. 

The M74HC113 contains two edge-triggered J-K flip flops, 
each circuit with independent clock input CK, direct set in
put So, and both inputs J and K. 
When CK changes from high-level to low-level, the signals 
just previously input at J and K appear at outputs Q and Q 

LOGIC DIAGRAM (EACH FLIP FLOP) 

DIRECT 
SET INPUT 

MITSUBISHI HIGH SPEED CMOS 

M74HCl13P 

DUAL J -K FLIP-FLOP WITH SET 

PIN CONFIGURATION (TOP VIEW) 

CLOCK INPUT CK1-

INPUTS 

DIRECT 
SET INPUT 

1 
K1-

J1-

1
01-

OUTPUTS _ 

01-

GND 

vee 

13 - CK2 CLOCK INPUT 

Outline 14P4 

DIRECT 
SET INPUT 

in accordance with the function table given. When SO IS 

high, Q and Q will become high and low respectively, 
irrespective of other inputs. When used as a J-K flip flop, 
So should be maintained at high-level. 

SDO)--------------------------------~--------_, 

CP 

CP CP 

CLOCK INPUT "" t to.. t 
CK~ 
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CP CP 

CP 
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FUNCTION TABLE (Notel) 

SO 
L 

H 

H 

H 

H 

H 

H 

H 

Note 1 

X 

Inputs 

CK J 

x x 
I L 

I L 

I H 

I H 

L X 

H X 

1 X 

: Change from low to high level 
: Change from high to low level 
: Irrelevant 

K 

X 

L 

H 

L 

H 

X 

X 

X 

QO : Output state Q before clock Input changed 
0° : Output state 0 before clock Input changed 
Toggle: Inverted state before clock Input changed 

Outputs 

a 
H 
00 

L 

H 

Toggle 
00 I 
00 I 
00 

ABSOLUTE MAXIMUM RATINGS (T a = -40-+8S'C) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 

1'K 
V,< OV 

, Input protection diode current 
V, > Vee 

10K Output parasitic diode current 
Va < OV 

Va> Vee 

10 Output current, per output pm 

Icc Supply/GND current Vee, GND 

Pd Power diSSipation 

Tstg Storage temperature range 

MITSUBISHI HIGH SPEED CMOS 

M74HC113P 

DUAL J·K FLIP.FLOP WITH SET 

a 
L 

00 

H 

L 

00 
00 
00 

Conditions Ratmgs Unit 

-0.5~+7.0 V 

-0. 5~Vee+O. 5 V 

-0. 5~Vee+O. 5 V 

-20 

20 
rnA 

-20 
rnA 

20 

+25 rnA 
+50 rnA 
500 rnW 

-65~+150 'C 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+BS'C) 

Symbol Parameter 

Vee Supply voltage, 

V, Input voltage 

Vo Output voltage 

Toor Operatmg temperature range 

I Vee = 2. OV 

I r, If Input nsetlme, falltlme I Vee = 4.5V 

I Vee = 6.0V 

Limits 

Min Typ Max 

2 6 

a Vee 

a Vee 

-40 +85 

a 1000 

a 500 

a 400 

• MITSUBISHI 
"-ELECTRIC 

Unit 

V 

V 

V 

·c 

ns 

2-77 



MITSUBISHI HIGH SPEED CMOS 

M74HCl13P 

DUAL J -K FLIP-FLOP WITH SET 

ELECTRICAL CHARACTERISTICS 
Limits 

Symbol Parameter Test conditIOns 25t -40-+B5t Unit 

Vee(V) Min Typ Max Min Max 

2. a 1.5 1.5 
V ,H High-level Input voltage 

Vo = O.lV. Vee-O.1V 
4.5 3.15 3.15 V 

1101 = 20llA 
6. a 4.2 4.2 

2. a 0.5 0.5 

V,L Low-level Input voltage 
Vo = O.lV, Vee-O.1V 

4.5 1. 35 1. 35 V 
1101 = 20llA 

6. a 1.8 1.8 
10H = -201lA 2. a 1.9 1.9 
10H = -201lA 4.5 4.4 4.4 

V OH High-level output voltage VI = V 1H • V 1L 10H = -2OIlA 6.0 5.9 5.9 V 

10H= -4.0mA 4.5 4.18 4.13 
10H = -5.2mA 6. a 5.68 5.63 

10L = 20llA 2. a 0.1 0.1 
10L = 20llA 4.5 0.1 0.1 

VOL Low-level output voltage VI = V IH • V1L 10L = 20llA 6. a 0.1 0.1 V 

10L= 4.0mA 4.5 0.26 0.33 

10L= 5.2mA 6. a 0.26 0.33 

I'H High-level mput current V, =6V 6. a 0.1 1.0 

I'L Low-level mput current V,=OV 6.0 -0.1 -1.0 
I,A 

Icc QUiescent supply current VI = Vee. GND, 10= OIlA 6.0 2. a 20.0 pA 

SWITCHING CHARACTERISTICS (Vee = 5V. T a = 25'C) 

limits 
Symbol Parameter Test conditions Umt 

I max 

hLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

2-78 

Maximum clock frequency 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 

output propagatIOn time (CK - Q, 0) 
Low-level to high-level and high-level to low-level 

output propagation time (5;; - Q. 0) 

CL = 15pF (Note 3) 

• MITSUBISHI 
~ELECTRIC 

Min Typ Max 

30 MHz 

10 
10 

ns 

21 
21 

ns 

26 
26 

ns 



MITSUBISHI HIGH SPEED CMOS 

M74HCl13P 

DUAL J -K FLIP-FLOP WITH SET 

SWITCHING CHARACTERISTICS (Vcc = 2-6V, T a = -40-+B5'C) 

Limits 

Symbol Parameter Test conditions 25'C -40-+85"(; 

vedv) Min Typ Max Mm Max 

2.0 5 4 

fmax Maximum clock frequency 4.5 27 21 

6.0 31 24 

2.0 75 95 

hLH Low-level to high-level and 4.5 15 19 

6.0 13 16 
high-level to low-level 

2.0 75 95 

hHL 
output transition time 4.5 15 19 

6.0 13 16 

2.0 126 160 

tpLH Law·level to high· level and CL = 50pF (Note 3) 4.5 25 32 

high-level to low-level 6.0 21 27 

output propagation time 2.0 126 lbO 

tpHL (CK- Q, Q) 4.5 25 32 

6.0 21 27 

2.0 165 210 

tpLH Low-level to high-level and 4.5 33 41 

high-level to low-level 6.0 28 35 

output propagation time 2.0 165 210 

tpHL (So - Q. Q) 4.5 33 41 

6.0 28 35 

C , Input capacitance 10 10 

Cpo Power dISSipatIOn capacitance (Note 2) 

Note 2 Cpo IS the mlernal capacitance of the IC calculated from operation supply current under no-load conditions (per flip flop) 
The power dissipated dunng operation under no-load conditions is calculated us 109 the following formula 
Po = Cpo' Vcc' • f,+lcc • Vcc 

TIMING REQUIREMENTS (Vce = 2-6V, T a = -40-+B5'C) 

Symbol Parameter 

Iw CK. So pulse width 

tsu 
J, K setup time With 

respect to CK 

J, K hold time With 
Ih -

respect 10 CK 

-

tree 
So recovery time With 

respect to CK 

Note 3 Test CirCUit 

INPUT Vec 

PG DUT 

Limits 

Test conditions 25"(; 

OUTPUT 

vedv) Mm Typ Max 

2.0 80 

4.5 16 

6.0 14 

2.0 100 

4.5 20 

6.0 17 

2.0 0 

4.5 a 
6.0 0 

2.0 100 

4.5 20 

6.0 17 

(1) The pulse generator (PG) has the following 
characleristlcs (10%-90%) tr = 6ns, If = 6ns 

(2) The capacitance CL Includes stray wlnng 
capacitance and the probe Input capacitance 

• MITSUBISHI 
"ELECTRIC 

-40-+85'C 

Mm Max 

101 

20 

17 

125 

25 

21 

0 

0 

0 

125 

25 

21 

Unit 

MHz 

ns 

ns 

ns 

pF 

pF 

Unit 

ns 

ns 

ns 

ns 
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TIMING DIAGRAM 

tree 

Q 

Q 

J, K 

J, K 50% 

tsu th 

CK 

2-80 

Vee 

GND 

Vee 

GND 

Vee 

GND 
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MITSUBISHI HIGH SPEED CMOS 

M74HC113P 

DUAL J -K FLIP-FLOP WITH SET 

Vee 

GND 

Vee 

GND 

tpLH 

VOH 

VOL 

VOH 

VOL 



MITSUBISHI HIGH SPEED CMOS 

M74HCl14P 

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

DESCRIPTION 
The M74HC114 is a semiconductor integrated circuit con

sisting of two negative-edge triggered J-K flip flops with in
dependent control inputs. 

FEATURES 
• High-speed' (clock frequency) 50MHz typo 

(CL=15pF, Vec=5V) 

• Low power disslpation'10,uW/package (max) 
(Vee=5V, Ta=25'C, quiescent state) 

• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 

• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: Ta=-40-+85'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC114 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40006 series 
while giVing high-speed performance equivalent to the 
74LS114. 

The M74HC114 contains two edge-triggered J-K flip flops, 
each circUit With Independent direct set Input SD, Inputs J 
and K, common clock Input CK, and direct reset Input RD. 
When CK is high, the J and K signals can be read. When 
CK changes from high-level to low-level, the signals just 
previously Input at J and K appear at outputs Q and Q in 
accordance with the function table given Use of SD and RD 

LOGIC DIAGRAM (EACH FLIP FLOP) 

DIRECT 

PIN CONFIGURATION (TOP VIEW) 

DIRECT 
RESET INPUT 

INPUTS 1 

OIRECT 
SET INPUT 

J1-

SD1-

1 
01-

OUTPUTS _ 

01-

GND 

vee 

CLOCK INPUT 

DIRECT 
SET INPUT 

9 -021 
_ OUTPUTS -02 

Outline 14P4 

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

~~~UT ~~---------------------------------r--------~---f--~ __ ~ __________ -q 

o )OUT-
DIRECT 

TO OTHER FLIP FLOPS 

~ 

7~~5i~O-~--------------------~---------+-------1-+--------~~----4 

TO OTHER FLIP FLOPS 

~ CP CP 

CLOCK i /'..... t r-.... t 
INPUTCK~ 

CP CP 

CP 
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CP 

PUTS 

Q 
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MITSUBISHI HIGH SPEED CMOS 

M74HCl14P 

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

FUNCTION TABLE (Note 1) 

Inputs Outputs 

So Ro CK J K 0 0 
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 0 0 0 0 

H H ~ L H L H 

H H ~ H L H L 

H H ~ H H Toggle 

H H L X X aD aD 
H H H X X 0 0 aD 
H H t X X 0 0 I 0 0 

Notel: Change from low to high level 
: Change from high to low level 

X : Irrelevant 
QO : Output state Q before clock input changed 
QO : Output state Q before clock input changed 
Toggle: Inverted state before clock input changed 
* : When So and Ro' are low, Q and Q will both become high but when So and Ro 

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

, 
ABSOLUTE MAXIMUM RATINGS (Ta= -40-+85t) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

',K Input protectron diode current 

10K Output parasitic diode current 

10 Output current, per output pin 

Icc Supply/GND current 

Pd Power diSSipation 

Tstg Storage temperature range 

RECOMMENDED OPERATING 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

Toor Operating temperature range 

I Vee = 2.0V 

tr• If Input rrsetlme, 1alitlme I Vee = 4.5V 

I Vee=6.0V 

2-82 

Conditions 

v, < OV 

V, > Vee 

VO < ov 

Vo > Vee 

Vee. GND 

CONDITIONS (T a = -40-+85t) 

Limits 

Min Typ Max 

2 6 

0 Vee 

a Vee 
-40 +85 

a 1000 

a SOD 

a 400 

• MITSUBISHI 
..... ELECTRIC 

Unit 

V 

V 

V 

t 

ns 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

±25 rnA 
±50 rnA 
500 rnW 

-65-+150 ·c 



MITSUBISHI HIGH SPEED CMOS 

M74HCl14P 

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

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

VeC<V) Min 

Vo = O. IV, Vee-0.1V 
2.0 1.5 

V ,H High-level mput voltage 
110 1= 20"A 

4.5 3.15 
6.0 4.2 

Vo = O. lV, Vee-0.1V 
2.0 

V ,L Low-level mput voltage 
1101 = 20"A 

4.5 
6.0 

IOH = -20J.1A 2.0 1.9 

10H = -20"A 4.5 4.4 
V OH High-level output voltage V1= V1H • V1L ~.=-20"A 6.0 5.9 

10H = -4. OmA 4.5 4.18 
10H = -5.2mA 6.0 5.68 
tOl = 20,lA 2.0 
10, = 20"A 4.5 

VOL Low-level output voltage VI = V 1H • V 1L 10, = 20"A 6.0 
10, = 4.0mA 4.5 

I 10, = 5.2mA 6. a 
I'H High-level Input current V,=6V 6.0 

I'L Low-level mput current V,=OV 6.0 

Icc QUiescent supply current v, = vee, GND, 10= OJ1A 6.0 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25'C) 

Symbol Parameter Test conditions 

fmax 

hLH 

hHL 

tpLH 

t pHL 

tpLH 

tpHL 

tpLH 

tpHL 

Maximum clock frequency 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 

output propagation time (CK - Q, 0) 
Low-level to high-level and high-level to low-level 

output propagation time (flo - Q, 0) 
Low-level to high-level and high-level to low-level 

output propagallon time (So - Q, 0) 

C, = 15pF (Note 3) 

• MITSUBISHI 
..... ELECTRIC 

limits 

25'C -40-+85"(; Unit 

Typ Max Min Max 

1.5 
3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 
4.4 

5.9 V 

4.13 
5.63 

0.1 0.1 
0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 
0.1 1.0 

-0.1 -1.0 
/-lA 

2.0 20.0 /-lA 

Limits 
Unit 

Min Typ Max 

30 MHz 

10 

10 
ns 

26 
26 

ns 

31 

31 
ns 

31 
31 

ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HCl14P 

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

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85"(;) 

Limits 

Symbol Parameter Test conditions 25"(; -40-+85"(; 

vedv) Min Typ Max Min Max 

2.0 5 4 

1m ax Maximum clock frequency 4.5 27 21 

6.0 31 24 

2.0 75 95 

hLH Low-level to high-level and 4.5 15 19 

6. a 13 16 
high-level to low-level 

2.0 75 95 

hHL 
output transition time 4.5 15 19 

6.0 13 16 

2. a 150 190 

tpLH Low-level to high-level and 4.5 30 38 

high-level to low-level 6.0 26 33 

output propagation time 2. a 150 190 

tpHL (CK-Q,O) C, = 50pF (Note 3) 4.5 30 38 

6. a 26 33 

2.0 180 225 

tpLH Low-level to high-level and 4.5 36 45 

high-level to low-level 6.0 31 38 

output propagallon time 2.0 180 225 

tpHL (~-Q, 0) 4.5 36 45 

6.0 31 38 

2. a 180 225 

tpLH Low-level to high-level and 4.5 36 45 

high-level to low-level I 6. a 31 38 

output propagation time 2. a 180 225 

tpHL (8,;- Q, 0) 4.5 36 45 

6.0 31 38 

G, Input capacitance 10 10 

Gpo Power dISSipation capac,tance (Note 2) 

Note 2 CpD IS the Internal capacitance of the IC calculated from operation supply current under no-load conditions (per flip flop) 
The power dissipated durmg operation under no-load conditions is calculated using the following formula" 
PD = CpD • Vee' • f,+lee • Vee 

TIMING 

Symbol 

tw 

tsu 

th 

tree 

2-84 

REQUIREMENTS (Vee = 2-6V, T a = -40-+85"(;) 

Parameter 

CK, 8,;, -
RD pulse width 

J, K setup time with 
-

respect to CK 

J, K hold t,me with 

respect to CK 

~, ~ recovery trme with 
-

respect to CK 

Test conditions 

VedV) 

2. a 
4.5 

6. a 
2. a 
4.5 

6. a 
2.0 

4.5 

6. a 
2. a 
4.5 

6.0 

• MITSUBISHI 
"ELECTRIC 

LimIts 

25"(; -40-+85'C 

Min Typ Max Min Max 

80 101 

16 20 

14 17 

100 125 

20 25 

17 21 

a 0 

a a 
a a 

100 125 

20 25 

17 21 

Unit 

MHz 

ns 

ns 

ns 

ns 

pF 
pF 

Unit 

ns 

ns 

ns 

ns 



MITSUBISHI HIGH SPEED CMOS 

M74HCl14P 

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

Note 3 Test CirCUit 

INPUT Vce OUTPUT 

I 
PG 1---1>-----1 OUT 

500 
GND 

(1 )The pulse generator (PG) has the following 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacitance CL Includes stray wiring 
capacitance and the probe Input capacitance 

TIMING DIAGRAM 

Ro, SD 

tree tw 

CK 

Q, Q 

Q, Q 

J, K ,,0% 

J, K 11.;0% 

tsu th 

\ 
CK \0% 

/~O% 

\ 
[{O% 

Vee 

GND 

Vee 

GND 

Vee 

GND 

• MITSUBISHI 
~ELECTRIC 

Vee 

GNO 

Vee 

GND 

VOH 

VOL 

VOH 

VOL 
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MITSUBISHI HIGH SPEED CMOS 

M74HC137P 

I-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 

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

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• Built-in address latch 
• High-speed: 17ns typo (CL=15pF, Vee=5V) 
• Low power dissipation: 20,uW/package (max) 

(Vce=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vce, min (Vcc=4.5V, 6V) 

• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: T a=-40-+85°C 

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

LOGIC DIAGRAM 

INPUTS 

LATCH ENABLE 
INPUT 

CHIP SELECT I 
INPUTS 

OUTPUT 

Outline 16P4 

vee 
__________________________ 16 

INPUTS 

LATCH ENABLE 
INPUT 

CHIP SELECT 
INPUTS 

2-86 
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MITSUBISHI HIGH SPEED CMOS 

M74HC137P 

1-0F-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC137 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40008 series 
while providing high-speed performance equivalent to the 
74LS137. 

The M74HC137 consists of a 3-bit binary to 8-line decoder/ 
demultiplexer with an address latch to store the signals of 
Inputs AD through A2. When latch-enable input LE IS low, a 

3-bit binaly code IS applied to inputs AD through A2 goes 
through the latch and becomes a code input signal. In this 
case, one of outputs YO through Y7 corresponding to this 

FUNCTION TABLE (Note 1) 

Inputs 

LE CS1 CS2 A2 A1 AO YO 

X X H X X X H 

X L X X X X H 

L H L L L L L 

L H L L L H H 

L H L L H L H 

L H L L H H H 

L H L H L L H 

L H L H L H H 

L H L H H L H 

L H L H H H H 

H H L X X X YOO 

Nole 1 X : Irrelevanl 
yO : Oulput state Y before LE ehaged to high level 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+85'C) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V, < OV 
1'K Input protection diode current 

V, > Vee 

Vo < OV 
10K Output parasitic diode current 

Vo > Vee 

10 Output current, per output pm 

Icc Supply/GND current Vee. GND 

Pd Power diSSipation 

Tstg Storage temperature range 

value will become low and the other outputs will all be
come high. In this case, chip select inputs CS1 and CS2 

should be maintained at high and low, respectively. When 
CS1 and CS2 are in conditions other than those given 
above, all outputs will become high. 
When LE is high, the AD through A2 signals existing im

mediately prior to the high-level setting will be stored in 
the latch. In this case, those stored contents will not change 
even if AD through A2 are changed. 
When operated as a 1-of-8 demultiplexer, CS1 or CS2 is 
used as a data input and AD through A2 are used as select
ing inputs. 

Outputs 

Y1 Y2 Y3 Y4 Y5 Y6 Y7 

H H H H H H H 

H H H H H H H 

H H H H H H H 

L H H H H H H 

H L H H H H H 

H H L H H H H 

H H H L H H H 

H H H H L H H 

H H H H H L H 

H H H H H H L 

Y1° Y2° Y3° Y4° Y5° Y6° Y7° 

Conditions Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V, 

-0. 5-Vee+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

±25 rnA 

±50 rnA 

500 rnW 

-65-+150 ·c 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85'C) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

Toor Operatmg temperature range 

I Vee=2.0V 

t r• 't Input rise time, falltlme I Vee=4.5V 

I Vee=6.0V 

Limits 

Min Typ Max 

2 6 

0 Vee 
0 Vee 

-40 +85 

0 1000 

0 500 

0 400 

• MITSUBISHI 
..... ELECTRIC 

Umt 

V 

V 

V 
·c 

ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC137P 

1-0F-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditIOns 

VedV) Min 

Vo = O. IV, Vee-O. IV 
2. a 1.5 

V,H High-level Input voltage 
1101 = 201' A 

4.5 3.15 

6.0 4.2 

Vo = O.IV, Vee-O. IV 
2.0 

V,L Low-level Input voltage 
1101 = 20l'A 

4.5 

6.0 
10H = -201'A 2. a 1.9 
10H = -201'A 4.5 4.'4 

V OH High-level output voltage VI = VIH! V 1L 10H = -201'A 6. a 5.9 
10H = -4.0mA 4.5 4.18 
10H = -S.2mA 6. a 5.68 

10L = 20l'A 2. a 
10L = 20l'A 4.5 

VOL Low-level output voltage V,= VIH! V1L 10L = 2Ol'A 6.0 
10L = 4.0mA 4.5 
10L = S.2mA 6.0 

I'H High-level IOput current V, =6V 6.0 

I'L LoYI .. level mput current V,=OV 6.0 

Icc QUiescent supply current VI = Vee! GND, 10 = OI'A 6.0 

SWITCHING CHARACTERISTICS (Vec=5V. Ta =25t) 

Symbol Parameter Test conditions 

hLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tPHL 

tpLH 

tpHL 

2-88 

Low-level to high-level and high-level to low-level 

output tranSIt/on time 

Low-level to high-level and high-level to low-level 

oulput propagation time (A - y) 
Low-level to high-level and high-level 10 low-level 

output propagation time (CS2 - y) 
Low-level to high-level and high-level to low-level 

output propagation time (CS1 - y) 
Low-level to high-level and high-level to low-level 

output propagation time (LE - y) 

CL = ISpF (Note 3) 

• MITSUBISHI 
;"ELECTRIC 

Limits 

2S'C -40-+BS'C Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 
0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 
1.9 
4.4 

5.9 V 

4.13 
5.63 

O. I 0.1 
0.1 0.1 
0.1 0.1 V 

0.26 0.33 

0.26 0.33 
O. I 1.0 

-0.1 -1.0 
/.LA 

4.0 40.0 /.LA 

limits 
Unit 

Min Typ Max 

10 
10 

ns 

29 

42 
ns 

22 

34 
ns 

25 

34 
ns 

30 

44 
ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC137P 

1-0F-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 

SWITCHING CHARACTERISTICS (vcc = 2-6V. Ta = -40-+B5'C) 

Limits 

Symbol Parameter Test conditions 2S'C 

vcdV) Min Typ Max 

2,0 75 

hLH Low-level to high-level and 4,5 15 

6.0 13 
high-level to low-level 

2.0 75 

hHL 
output transition time 4.5 15 

6.0 13 

2,0 170 

tpLH Low-level to high-level and 4.5 34 

high-level to low-level 6.0 29 

output propagation time 2.0 240 

tpHL (A-Y) 4.5 48 

6,0 41 

2.0 130 

tpLH Low-level to high-level and 4.5 26 

high-level to low-level 
CL = SOpF (Nole 3) 

6.0 22 

output propagation time 2.0 195 

tpHL «(;52-Y) 4.5 39 

6.0 33 

2.0 150 

tpLH Low-level 10 high-level and 4.5 30 

high-level to low-level 6.0 26 

oulput propagallon lime 2.0 195 

tpHL (CS1-Y) 4.5 39 

6.0 33 

2.0 175 

tpLH Low-level to high-level and 4.5 35 

hlgh·level 10 low-level 6.0 30 

output propagation time 2.0 250 

tpHL (LE-Y) 4.5 50 

6.0 43 

C , Input capacitance 10 

Cpo Power diSSipatIOn capacitance (Note 2) 108 

Note 2 Cpo IS the Internal capacitance of the IC calculated from operalion supply current under no-load condllions. 
The power dissipated dUring operation under no-load conditions IS calculated uSing the following formula 
Po = Cpo' VCC2 • fl+l cc . Vee 

TIMING REQUIREMENTS (Vee = 2-6V. Ta = -40-+B5'C) 

Symbol Parameter 

tw LE pulse Wldlh 

tsu 
A setup II me with 

respect to LE 

A hold lime Wllh 
th 

respect to LE 

Test conditions 

Vce(V) 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

• MITSUBISHI 
..... ELECTRIC 

2S"C 

Min Typ 

80 

16 

14 

100 

20 

17 

50 

10 

9 

Limits 

Max 

-40-+8S'C Unit 

Min Max 

95 

19 

16 
ns 

95 

19 

16 

214 

43 

36 

302 
ns 

60 

51 

164 

33 

28 

246 
ns 

49 

42 

189 

38 

32 

246 
ns 

49 

42 

221 

44 

37 

315 
ns 

63 

54 

10 pF 

pF 

-40-+BS'C Unit 

Min Max 

101 

20 ns 

17 

126 

25 ns 

21 

63 

13 ns 

11 
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MITSUBISHI HIGH SPEED CMOS 

M74HC137P 

1-0F-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 

Note 3 Test CirCUit 

INPUT Vec OUTPUT 

PG ~-+----I OUT 

50n 

(1) The pulse generator (PG) has the following 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacitance CL Includes stray wiring 
capacitance and the probe Input capacitance 

TIMING DIAGRAM 

A 

Y 

tpLH 

90% 

Y 50% 
10% 

hLH 

tw 

LE 

2-90 

tpHL 

A 

A 

LE 

Vee 

CSI 
GNO 

VOH 

y 
VOL 

90% VOH 

50% 
10% 

VOL 

hHL 
CS2 

Y 

Vee 

GND 

'------VOL 

• MITSUBISHI 
.... ELECTRIC 

\~O% j150% 

Vec 

GND 

Vce 

~50% \ 50% 

I 1\ GND 

tsu th 

Vee 

/V50% 

GND 

Vee 

GNO 

VOH 

50% 

VOL 

Vee 

GNO 

VOH 

VOL 



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

FEATURES 
• Selection of three types of chip Inputs 
• Expansion up to 24 outputs possible with externally con

nection. 

• High-speed: 17ns typo (CL=15pF, Vcc=5V) 
• Low power dissipation: 20,uW/package (max) 

(Vee=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vec, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: T a=-40-+85°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC138 to 

maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40008 series 
while giVing high-speed performance equivalent to the 
74LS138. 

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

MITSUBISHI HIGH SPEED CMOS 

M74HC138P 
M74HC138DP 

1-0F-8 DECODER/DEMULTIPLEXER 

PIN CONFIGURATION (TOP VIEW) 

,,"~,{ 
AO- Vee 

A1- -YO 
A2- -Vi" 

r'- -Y2 

CHIP SELECT CS3 _ -Y3 OUTPUTS INPUTS 

CS1- -Y4 

OUTPUT Y7- -vs 
GND -Ys 

O 16P4 
utline 16P2P 

In this case, chip select input CS1 should be maintained at 
high while CS2 and CS3 should be maintained at low. 
When CS1, CS2 and CS3 are in conditions other than those 
given above, all outputs will become high irrespective of AO 
through A2. 
When operated as a 1-of-8 demultiplexer, CS1, CS2 or CS3 
is used as data input and AO through A2 input are used as 
slecting input. 

vee 
LOGIC DIAGRAM i---------------@ 

INPUTS 

CHIP SELECT 
INPUTS 

r A1 

A2 

CS3 

CS2 

CS1 

L------------------w-J 

• MITSUBISHI 
..;.. ELECTRIC 

GND 

YO 

Vi" 

Y2 

Y3 OUTPUTS 

Y4 

Y7 
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MITSUBISHI HIGH SPEED CMOS 

M74HC138P 
M74HC138DP 

1-0F-8 DECODER/DEMULTIPLEXER 

FUNCTION TABLE (Note 1) 

Inputs 

CS1 CSX A2 

X H X 

L X X 

H L L 

H L L 

H L L 

H L L 

H L H 

H L H 

H L H 

H L H 
- - -

Note l' CSX = CS2 + CS3 
X : Irrelevant 

A1 

X 

X 

L 

L 

H 

H 

L 

L 

H 

H 

Outputs 

AO YO Y1 Y2 Y3 

X H H H H 

X H H H H 

L L H H H 

H H L H H 

L H H L H 

H H H H L 

L H H H H 

H H H H H 

L H H H H 

H H H H H 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+85t, unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V,<OV 
1'K Input protection diode current 

V, > Vee 

Vo<OV 
10K Output parasitic diode current 

Va> Vee 

10 Output current, per ootput Pin 

Icc Supply/GND current Vee. GND 

Pd Power diSSipation (Note2) 

Tstg Storage temperature range 

Note 2: M74HC13BDP, T a = -40-+50·C and T a = 50-85t are derated at -5mW/t 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85t) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

TOJ1f Operating temperature range 

Vee = 2.0V 

t r• tf Input "setlme, falltlme Vee = 4.5V 

Vee = 6.0V 

2-92 

Limits 

Min Typ Max 

2 6 

0 Vee 

0 Vee 
-40 +85 

0 1000 

0 500 

0 400 

• MITSUBISHI 
"'ELECTRIC 

Unit 

V 

V 

V 

"C 

ns 

Y4 Y5 Y6 Y7 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

L H H H 

H L H H 

H H L H 

H H H L 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

±25 mA 

±50 mA 

500 mW 

-65-+150 "C 



MITSUBISHI HIGH SPEED CMOS 

M74HC138P 
M74HC138DP 

1-0F-8 DECODER/DEMULTIPLEXER 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

VecCV) Min 

2.0 1.5 
V ,H High-level Input voltage 

Vo = O. lV, Vee-0.1V 
4.5 3.15 

1101 = 201' A 
6.0 4.2 

2.0 
V ,L Low-level mput voltage 

Vo=O.lV, Vee-0.1V 
4.5 

1101 = 201' A 
6.0 

10H = -20"A 2.0 1.9 
10H = -201'A 4.5 4.4 

V OH High-level output voltage VI = V 1H , V 1l 10H = -201'A 6.0 5.9 
10H = -4.0mA 4.5 4.18 
10H = -5.2mA 6.0 5.68 
10L = 20l'A 2.0 
10L = 20l'A 4.5 

VOL Low-level output voltage V1= V1H • V1L 10L = 2Ol'A 6.0 
10L = 4.0mA 4.5 
10L = 5.2mA 6.0 

I'H High-level mput current V,=6V 6.0 

I'L Low-level Input current V,=OV 6.0 

Icc QUiescent supply current VI = Vee. GND, 10=0"A 6.0 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25'C) 

Symbol Parameter Test conditions 

hLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 

output propagation time (A - y) 
Low-level to high-level and high-level to low-level 

output propagation time (CS1 - y) 
Low-level to high-level and high-level to low-level 

output propagation lime (CS2, CS3 - y) 

CL = 15pF (Note 4) 

• MITSUBISHI 
.... ELECTRIC 

Limits 

25'C -40-+85'C Unit 

Typ Max Min Max 

1.5 
3.15 V 

4.2 

0.5 0.5 

1. 35 1.35 V 

1.8 1.8 

1.9 
4.4 
5.9 V 

4.13 

5.63 
0.1 0.1 

0.1 0.1 
0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 
-0.1 -1.0 

t-<A 

4.0 40.0 t-<A 

Limits 
Unit 

Min Typ Max 

10 
10 

ns 

25 

35 
ns 

25 

25 
ns 

25 

30 
ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC138P 
M74HC138DP 

1-0F-8 DECODER/DEMULTIPLEXER 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85"C) 

Symbol 

hLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

C , 

Cpo 

Note 3 

2-94 

Limits 

Parameter Test conditions 25"(; 

vedv) Min Typ Max 

2.0 75 

Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 
output transition time 4.5 15 

6.0 13 

2.0 150 

Low-level to high-level and 4.5 30 

high-level to low-level 6.0 26 

output propagation time 2.0 200 
(A-Y) 4.5 40 

C, = 50pF (Note 4) 
6.0 34 

2.0 150 

Low-level to high-level and 4.5 30 

high-level to low-level 6.0 26 

output propagation time 2.0 150 
(CS1-Y) 4,5 30 

6.0 26 

2,0 150 

Low-level to high-level and 4,5 30 

high-level to low-level 6.0 26 

output propagation time 2.0 175 

(C52, CS3 - y) 4.5 35 

6.0 30 

Input capaCitance 10 

Pewer diSSipation capacitance (Note 3) 82 

CPO IS the internal capacitance of the Ie calculated from operation supply current under no-load conditions. 
The power dissipated dUring operation under no-load coriditlons IS calculated using the following formula 
Po = Cpo' Vee2 • f,+lec • Vee 

• MITSUBISHI 
"'-ELECTRIC 

-40-+85"(; Unit 

Min Max 

95 

19 

16 

95 
ns 

19 

16 

189 

38 

32 

252 
ns 

50 

43 

189 

38 

32 

189 
ns 

38 

32 

189 

38 

32 

221 
ns 

44 

37 

10 pF 

pF 



Note 4 Test CircUit 

INPUT Vee 

PG r--+---I DUT 

50n 
GND 

TIMING DIAGRAM 

A 

YO-Y? 

hLH 

OUTPUT 

fTHL 

MITSUBISHI HIGH SPEED CMOS 

M74HC138P 
M74HC138DP 

1-0F-8 DECODER/DEMULTIPLEXER 

(1 )The pulse generator (PG) has the following 
characteristics (10%-90%)' tr = 6ns, tf = 6ns 

(2) The capacitance CL mcludes stray wiring 
capacitance and the probe mput capacitance 

Vcc Vee 

CS1 

GND '------GND 

VOH 

YO-Y? 

VOL 
VOL 

VOH 

VOL 

Vee 

CS2, CS3 

GND 

VOL 

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

FEATURES 
• Chip select inputs 
• High-speed: 19ns typo (CL=15pF, Vce=5V) 

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

• High nOise margin: 30% of Vee, min (Vee=4.5V, av) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-aV 
• Wide operating temperature range: Ta=-40-+S5°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology alloWS the M74HC139 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 

while giving high-speed performance equivalent to the 
74LS139. 

When operated as a decoder, a 2-bit binary code are ap
plied to inputs AO and A 1, one of outputs YO through Y3 
corresponding to this value will become low and the other 

outputs will all become high. In this case, chip select input 
CS should be maintained at low. When CS is high, all out
puts will become high Irrespective of AO and A1. 

MITSUBISHI HIGH SPEED CMOS 

M74HC139P 
M74HC139DP 

DUAL I-OF -4 DECODER/ DEM UL TI PLEXER 

PIN CONFIGURATION (TOP VIEW) 

\ 
AOa -+ 

INPUTS 
A1a-+ 

OUTPUTS 

GND 

. 16P4 
Outlme 16P2P 

vee 

CHIP SELECT 
INPUT 

OUTPUTS 

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

LOGIC DIAGRAM (EACH DECODER/DEMUL TlllLEXER) 

t INPUTS 

A1 

CHIP SELECT CS 
INPUT 

2-96 • MITSUBISHI 
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YO 

Y1 

Y2 

va 

OUTPUTS 



MITSUBISHI HIGH SPEED CMOS 

M74HC139P 
M74HC139DP 

DUAL 1-0F-4 DECODER/DEMULTIPLEXER 

FUNCTION TABLE (Note 1) 

Inputs Outputs 

CS Al AO YO Yl Y2 Y3 
L L L L H H H 

L L H H L H H 

L H L H H L H 

L H H H H H L 

H X X H H H H 

Note 1: X: Irrelevant 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+8S'C, unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 

I'K Input protection diode current 
v,< OV 

V, > Vee 

10K Output parasItic diode current 
Vo < OV 

Va> Vee 

10 Output current, per output pm 

lee Supply/GND current Vee. GND 

Pd Power diSSipation (Note2) 

Tstg Storage temperature range 

Note 2 : M74HC139DP, T a = -40-+S0'C and T a = SO-8S'C are derated at -SmWi'C 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+8S'C) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage a Vee 

Va Output voltage a Vee 

Topr Operallng lemperature range -40 +85 

I Vee = 2.0V a 1000 

t r , tf Input nsetlme, fallbme I Vee = 4.SV a 500 

I Vee = 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V'H High-level mput voltage 

V'L Low-level Input voltage 

VOH Hlgh·level output voltage 

VOL Low-level output voltage 

I'H High-level mput current 

III low-level mput current 

lee QUiescent supply current 

Test conditions 

veclv) 

2. a 
Vo = O. lV, Vee-O. lV 

4.5 
1101 = 20,uA 

6. a 
2. a 

Vo=O.lV, Vee-O.1V 
4.5 

1101 = 20,uA 
6.0 

10H = -20,uA 2. a 
10H = -20,uA 4.5 

V1= V1H , V'L 10H = -20,uA 6. a 
10H= -4.0mA 4.5 

10H = -S.2mA 6. a 
10L = 20,uA 2. a 
10L = 20,uA 4.5 

VI = V'H, V1L 10L = 20,uA 6.0 

10L = 4.0mA 4.5 

10L = S.2mA 6.0 

V,=6V 6.0 

v,=OV 6.0 

V1= Vee, GND, 10=O,uA 6.0 

• MITSUBISHI 
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Unit 

V 

V 

V 

·c 

ns 

Min 

1.5 

3.15 

4.2 

1.9 

4.4 

5.9 

4.18 

5.68 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+O. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

+25 rnA 

±50 rnA 

sao rnW 

-65-+150 'C 

Limits 

25'C -40-+85t Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1.35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1. 0 
,uA 

4.0 40. a pA 
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MITSUBISHI HIGH SPEED CMOS 

·M74HC139P 
M74HC139DP 

DUAL 1-0F-4 DECODER/DEMULTIPLEXER 

SWITCHING CHARACTERISTICS (Vee = 5V, Ta=25'C) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

tTLH Low-level to high-level and high-level to low-level 10 

10 hHL output transition time 
CL = 15pF (Note 4) 

tpLH Low-level to high-level and high-level to low-level 30 

tpHL output propagation time (CS - V) 30 

tpLH Number of delay 30 

tpHL Low-level to high-level and high-level to low-level gate stages 4 30 

tpLH output propagation time (A - V) Number of delay 38 

tpHL gate stages 5 38 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85"(;) 

Symbol 

hLH 

hHL 

tPLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

C , 

Cpo 

Note 3 

2-98 

Limits 

Parameter Test conditions 25"C -40-+85"C 

VeC<V) Min Typ Max Min 

2.0 75 

Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 
output transition time 4.5 15 

CL = 50pF (Note 4) 
6.0 13 

2.0 175 

Low-level to high-level and 4.5 35 

high-level to low-level 6.0 30 

output propagallon lime 2.0 175 

(CS-V) 4.5 35 

6.0 30 

2.0 175 

4.5 35 

Number of delay 6.0 30 

gate stages 4 2.0 175 

Low-level to high-level and 4.5 35 

high-level to low-level 6.0 30 

output propagation time 2.0 220 

(A-V) 4.5 44 , 
Number of delay 6.0 38 

gate stages 5 2.0 220 

4.5 44 

6.0 38 

Input capacitance 10 

Power dissipatIOn capacitance (Note 3) 62 

CPD IS the internal capacitance of the IC calculated from operation supply current under no-load conditions (per decoder) 
The power diSSipated dUring operallon under no-load conditions IS calculated using the follOWing formula 
PD = CpD • Vee2 • f,+lee • Vee 

• MITSUBISHI 
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Max 

95 

19 

16 

95 

19 

16 

219 

44 

38 

219 

44 

38 

219 

44 

38 

219 

44 

38 

275 

55 

47 

275 

55 

47 

10 

Umt 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

pF 

pF 



Note 4 Test Circuit 

INPUT 

PG 1----1~__I 

50n 

TIMING DIAGRAM 

A 

YO-Y3 

YO-Y3 

cs 

VO-Y3 

50% 
10% 

Vee OUTPUT 

OUT 

MITSUBISHI HIGH SPEED CMOS 

M74HC139P 
M74HC139DP 

DUAL I-OF -4 DECODER/DEMUL TIPLEXER 

(1)The pulse generator (PG) has the follOWing 
characteristics (10%-90%)' tr = 6ns, tf = 6ns 

(2) The capacitance CL Includes stray wIring 
capacitance and the probe Input capacitance 

Vee 

'------- GNO 

VOL 

50% 
"",-,1.::.0·~%,---_ VOL 

tTHL 

50% 

Vee 

GNO 

VOH 

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

FEATURES 
• High-speed: 22ns typo (CL=15pF, Vcc=5V) 
• Low power dissipation: 20,uW/package (max) 

(Vec=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vee, min (Vce=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+85°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC151 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS151. 

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

The 8-line signal is applied to data inputs DO through 07, 
and after one of the data inputs has been selected by 
select inputs AO through A2, that input signal is output at Y 

LOGIC DIAGRAM 

MITSUBISHI HIGH SPEED CMOS 

M74HC151P 

I-INPUT DATA SELECTOR/MUL TlPLEXER 

PIN CONFIGURATION (TOP VIEW) 

D3-+ vee 

DATA INPUTS 
D1-+ 

DATA INPUTS 
DO-+ 

I Y +--
OUTPUTS _ 

Y+--

~~'[h.UT-ENABLE OE -+ 7 SELECT INPUTS 

GND +-- A2 

Outline 16P4 

or an inverted signal is output at Y. By applying 8-bit para
llel data to DO through 07, and connecting the output of a 
synchronous octal counter to AO through A2, DO through 07 
data will be output at Y synchronous with the clock pulse in 
the order of DO - 07. When output-enable input OE is high, 
Y will become low and Y will become high irrespective of 
other inputs. 

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

Vee 

---------------------------------~ 

2-100 

I 

5 y t 
I 
I 

I 
I 

I 
I 

__ ' _________ .______ ~J 
~GNO 
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MITSUBISHI HIGH SPEED CMOS 

M74HC151P 

8-INPUT DATA SELECTOR/MUL TIPLEXER 

FUNCTION TABLE (Note 1) 

Inputs 

A2 Al AD OE 00 01 02 03 04 

X X X H X X X X X 

L L L L L X X X X 

L L L L H X X X X 

L L H L X L X X X 

L L H L X H X X X 

L H L L X X L X X 

L H L L X X H X X 

L H H L X X X L X 

L H H L X X X H X 

H L L L X X X X L 

H L L L X X X X H 

H L H L X X X X X 

H L H L X X X X X 

H H L L X X X X X 

H H L L X X X X X 

H H H L X X X X X 

H H H L X X X X X 

Note I: X: Irrelevant 

ABSOLUTE MAXIMUM RATINGS (T a = -40-+85"(;) 

Symbol Parameter ConditIOns 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V, < OV 
1'K Input protection diode current 

V, > Vee 

Va < OV 
10K Output parasitic diode current 

Va> Vee 

10 Output current, per output Pin 

lee Supply/GND current Vee. GND 

Pd Power diSSipation 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITK>NS (T a = -40-+85"(;) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Oulput voltage 

Tom Operatmg temperature range 

I Vee = 2.0V 

t r• tf Input nsetlme. falltlme I Vee=4.5V 

I Vee=6.0V 

Limits 

Min Typ Max 

2 6 

a Vee 

a Vee 
-40 +85 

a 1000 

a 500 

a 400 

• MITSUBISHI 
.... ELECTRIC 

Outputs 

05 06 07 Y Y 

X X X L H 

X X X L H 

X X X H L 

X X X L H 

X X X H L 

X X X L H 

X X X H L 
---

X X X L H 

X X X H L 

X X X L H 

X X X H L 

L X X L H 

H X X H L 

X L X L H 

X H X H L 

X X L L H 

X X H H L 

Ratings Unit 

-0.5~+7.0 V 

-0. 5~Vee+0. 5 V 

-0. 5~Vee+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

±25 rnA 

±50 rnA 

500 rnW 

-65~+150 ·c 

Unit 

V 

V 

V 

·c 

ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC151P 

a-INPUT DATA SELECTOR/MUL TIPLEXER 

ELECTRICAL CHARACTERI~TICS 

Symbol Parameter Test conditions 

Vec(V) Min 

Vo = O. 1V, Vee-O.1V 
2.0 1.5 

V ,H High-level Input voltage 
1101 =201lA 

4.5 3.15 
6.0 4.2 

Vo = O.lV, Vee-O.1V 
2.0 

V IL Low-Jevel Input voltage 
1101 =201lA 

4.5 
6.0 

10H = -201lA 2.0 1.9 
10H = -201lA 4.5 4.4 

V OH HIgh-level ootput voltage VI = V1H1 V1L 10H = -201lA 6.0 5.9 
10H = -4.0mA 4.5 4.18 
10H = -S.2mA 6.0 5.68 
10L = 20IJA 2.0 
10L = 20IJA 4.5 

VOL Low-level output voltage V1=V1H1 V1L 10L = 20IJA 6.0 
10L = 4.0mA 4.5 
10L = S.2mA 6.0 

IIH High-level Input current V,=6V 6.0 

IlL Low-level mput current V,=OV 6.0 

Icc QUIescent supply current VI = Vee, GND, 10= OIJA 6.0 

SWITCHING CHARACTERISTICS (Vee = SV, T a = 25'C) 

Symbol Parameter Test conditions 

hLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

2-102 

Low-level to hIgh-level and hIgh-level to low-level 

output transition time 

Low-level to high-level and hIgh-level to low-level 

output propagatIon tIme (0 - y) 

Low-level to hIgh-level and hIgh-level to low-level 

ootput propagatIon tIme (D - y) 
Low-level to hIgh-level and hIgh-level to low-level 

output propagabon tIme (A - y) 

Low-level to hIgh-level and hIgh-level to low-level 

output propagatIon tIme (A - y) 
Low-level to hIgh-level and hIgh-level to low-level 

output propagatIon tIme (OE - y) 

Low-level to hIgh-level and hIgh-level to low-level 

output propagatIon tIme (OE - y) 

CL = lSpF (Note 3) 

• MITSUBISHI 
..... ELECTRIC 

Limits 

2S'C -40-+BS'C Unit 

Typ Max Min Max 

1.5 
3.15 V 

4.2 
0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 
1.9 
4.4 
5.9 V 

4.13 
5.63 

0.1 0.1 
0.1 0.1 
0.1 0.1 V 

0.26 0.33 
0.26 0.33 

0.1 1.0 
-0.1 -1.0 

!LA 

4.0 40.0 !LA 

limits 
Umt 

Min Typ Max 

10 
10 

ns 

29 
29 

ns 

32 
32 

ns 

43 
43 

ns 

35 
35 

ns 

23 
23 

ns 

21 
21 

ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC151P 

8-INPUT DATA SELECTOR/MUL TIPLEXER 

SWITCHING CHARACTERISTICS (Vcc = 2-6V. T a = -40-+85"C) 

Limits 

Symbol Parameter Test conditions 25"<: 

VcC<V) Min Typ Max 

2.0 75 

hLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

hHL 
output transition time 4.5 15 

6.0 13 
2.0 195 

tpLH Low-level to high-level and 4.5 39 
high-level to low-level 6.0 33 
output propagation time 2.0 195 

tpHL (o-y) 4.5 39 
6.0 33 
2.0 185 

tpLH Low-level to high-level and 4.5 37 
high-level to low-level 6.0 32 
output propagation time 2.0 185 

tpHL (0-'1) 4.5 37 

6.0 32 
2.0 250 

tpLH Low-level to high-level and 4.5 50 
high-level to low-level 

CL = 50pF (Note 3) 
6.0 43 
2.0 250 output propagation time 

tPHL (A-Y) 4.5 50 

6.0 43 
2.0 205 

tpLH Low-level to high-level and 4.5 41 
high-level to low-level 6.0 35 
output propagation time 2.0 205 

tpHL (A-V) 4.5 41 

6.0 35 
2.0 140 

tpLH Low-level to high-level and 4.5 28 
high-level to low-level 6.0 24 
output propagation time 2.0 140 

tpHL (OE-Y) 4.5 28 

6.0 24 
2.0 127 

tpLH Low-level to high-level and 4.5 25 
high-level to low-level 6.0 22 
output propagation time 2.0 127 

tpHL (OE-Y) 4.5 25 

6.0 22 

C , Input capacitance 10 

Cpo Power diSSipation capacitance (Note2) 70 

Note 2 Cpo IS the Internal capacitance of the IC calculated from operation supply current under no-load conditions 
The power diSSipated durong operation under no-load conditions is calculated using the following formula 
Po = Cpo' VCC2 • f,+lcc • Vee 

• MITSUBISHI 
"'ELECTRIC 

-40-+85"<: Unit 

Mm Max 

95 

19 

16 
95 

ns 

19 
16 

244 
49 
41 

244 
ns 

49 
41 

231 

46 
40 

231 
ns 

46 
40 

312 

63 
54 

312 
ns 

63 

54 
256 

51 
44 

256 
ns 

51 
44 

175 

35 
30 

175 
ns 

35 
30 

159 

32 
28 

159 
ns 

32 

28 
10 pF 

pF 

2-103 



Note 3 Test CircUit 

INPUT Vee 

PG t---t---I DUT 

500 

TIMING DIAGRAM 

D 

Y 

D 

Y 

OE 

Y 

2-104 

MITSUBISHI HIGH SPEED CMOS 

M74HC151P 

8-INPUT DATA SELECTOR/MUL TIPLEXER 

OUTPUT 

90% 

50% 
10% 

tTLH 

90% 
50% 
10% 

hLH 

(T ) The pulse generator (PG) has the following 
characteristics (10%-90%)' tr = 6ns, tf = 6ns 

(2) The capacitance CL includes stray wIring 
capacitance and the probe input capacitance. 

Vcc 

AO, A1, A2 

GND 

VOH 

Y, Y 
VOL 

Vcc 

OE 

GND 

VOH 

Y 

VOL 

Vcc 

GND 

VOH 

VOL 

• MITSUBISHI 
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Vee 

GND 

VOH 

VOL 

Vee 

GND 

VOH 

VOL 



MITSUBISHI HIGH SPEED CMOS 

M74HC157P 
M74HC157DP 

QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER 

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

FEATURES 
• High-speed: 12ns typo (CL=15pF, Vcc=5V) 
• Low power dissipation: 20.uW/package (max) 

(Vcc=5V, T a=25'C, quiescent state) 

• High noise margin: 30% of Vee, min (Vcc=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-85'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC157 to 

maintain the low power dissipation and high nOise margin 
characteristics of the standard CMOS logic 4000B series 
while giVing high-speed performance equivalent to the 
74LS157. 

The M74HC157 consists of four circuits each containing 
data selector functions for selecting one of two input line 
signals and multiplexer functions for converting 2-bit para
llel data into serial data using time-diVISion. 
The 2-line signals are applied to data inputs A and B, and 
after one of the data inputs has been selected by select in
put S, It is output at pin Y. By applying 2-biI parallel data to 

A and B, and connecting the output of a binary counter to S, 

LOGIC DIAGRAM OUTPUTS 
A 

Yl ,-
I 

I 
I 

I , 

I 

PIN CONFIGURATION (TOP VIEW) 

SELECT INPUT 

DATA INPUTS 

OUTPUT 

OUTPUT 

Vee 

{ 
AO- 2 

BO- 3 14 - A3} 

13 - B3 

GND 

16P4 
Outline 16P2P 

OUTPUT· 
ENABLE 
INPUT 

DATA INPUTS 

OUTPUT 

OUTPUT 

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

Vee 

-----------~ 
I 

I 
I 

Al Bl ____ --.:B:::2=--__ A3-'-_B_3.J OE 

DATA INPUTS ~~r~~~ 
S GND 

SELECT 
INPUT 
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MITSUBISHI HIGH SPEED CMOS 

M74HC157P 
M74HC157DP 

QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER 

FUNCTION TABLE (Note 1) 

Inputs Output 

OE S A B Y 

H X X X L 

L L L X L 

L L H X H 

L H X L L 

L H X H H 

Note 1 X : Irrelevant 

ABSOLUTE MAXIMUM RATINGS (T a = -40-+B5'C, unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 

V,< OV 
1'K Input protection diode current 

V, > Vee 

Vo< OV 
10K Output paraSitic diode current 

Vo > Vee 

10 Output current, per output Pin 

Icc Supply/GND current Vee. GND 

Pd Power dissipation (Note 2) 

Tstg Storage temperature range 

Note 2 : M74HC157DP. T a = -40-+50'C and T a = 50-85'C are derated at -5mW/'C 

RECOMMENDED OPERATIN'G CONDITIONS (T a = -40-+BS'C) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 

Topr Operating temperature range 

I Vcc=2.0V 

t r• If Input nsebme, falltlme I Vee=4.5V 

I Vec=6.0V 

2-106 

Limits 

Min Typ Max 

2 6 

0 Vee 

0 Vee 
-40 +85 

0 1000 

0 500 

0 400 

• MITSUBISHI 
.... ELECTRIC 

Umt 

V 

V 

V 

'C 

ns 

Ratongs Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

±25 mA 
±50 mA 
500 mW 

-65-+150 °C 



MITSUBISHI HIGH SPEED CMOS 

M74HC157P 
M74HC157DP 

QUADRUPLE 2.INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

VedV) Min 

Va = O. lV, Vee-O.1V 
2.0 1.5 

V'H High-level Input voltage 4.5 3.15 
1101 = 20l'A 

6.0 4.2 
2.0 

V'L Low-level mput voltage 
Va = O. lV, Vee-O.1V 

4.5 
1101 = 20l'A 

6. a 
IOH = -20.uA 2. a 1.9 

10H = -201'A 4.5 4.4 

V OH High-level output voltage V 1 = VIH! V 1L 10H = -201'A 6. a 5.9 
10H = -4.0mA 4.5 4.18 
10H = -5. 2mA 6. a 5.68 

10L = 20l'A 2. a 
10L = 20l'A 4.5 

VOL Low-level output voltage VI = V1H• V1L 10L = 20l'A 6.0 
10L = 4.0mA 4.5 , 
10L = 5.2mA 6. a 

I'H High-level Input current V,=6V 6. a 
I'L Low-level mput current V,=OV 6. a 
Icc QUiescent supply current VI= Vee, GND, 10= OI'A 6.0 

SWITCHING CHARACTERISTICS (Vee = 5V, Ta = 25'C) 

Symbol Parameter Test conditions 

hLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

Low-level to high-level and high-level to low-level 

output tranSitIOn time 

Low-level to h,gh-Ievel and high-level to low-level 

output propagat,on t,me (A, B - y) 

Low-level to high-level and high-level to low-level 

output propagation time (S - y) 

Low-level to high-level and high-level to low-level 

output propagallon time (DE - y) 

CL = l5pF (Note 4) 

• MITSUBISHI 
.... ELECTRIC 

Limits 

25'C -40-+85'C Unit 

Typ Max Min Max 

1.5 
3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 
1.9 

4.4 

5.9 V 

4.13 

5.63 
0.1 0.1 
0.1 0.1 

0.1 0.1 V 

0.26 0.33 
0.26 0.33 

0.1 1.0 

-0.1 -1.0 "A 

4. a 40. a /-'A 

Limits 
Unit 

Min Typ Max 

10 

10 
ns 

20 

20 
ns 

20 
20 

ns 

18 
18 

ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC157P 
M74HC157DP 

QUADRUPLE 2.INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER 

SWITCHING CHARACTERISTICS (Vcc = 2-6V, T a = -40-+85"(;) 

limits 

Symbol Parameter Test conditions 2S<: 

VcC<V) Min Typ Max 

2.0 75 

hLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

tTHL 
output transitIOn time 4.5 15 

6.0 13 

2.0 125 

tpLH Low-level to high-level and 4.5 25 

high-level to low-level 6.0 21 

output propagation time 2.0 125 

tpHL (A, B-Y) 4_5 25 

CL = SOpF (Note 4) 
6.0 21 

2_ 0 125 

tpLH Low-level to high-level and 4.5 25 

high-level to low-level 6.0 21 

output propagation time - 2.0 125 

tpHL (s-y) 4.5 25 

6.0 21 

2.0 115 

tpLH Low-level to high-level and 4.5 23 

high-level to low-level 6.0 20 

output propagation time 2.0 115 

tpHL (OE-Y) 4.5 23 

6.0 20 

C , Input capacitance 10 

Cpo Power dlsslpalron capacrtance (Note 3) 51 

Note 3 Cpo 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 = Cpo' Vcc' • f,+lcc • Vcc 

Note 4 Test CirCUit 

INPUT 

PG t--~>---f 

soo 

TIMING DIAGRAM 

INPUT 

IN PHASE OUTPUT 

OUT OF PHASE 
OUTPUT 

2-108 

Vcc 

OUT 

OUTPUT 

(1) The pulse generator (PG) has the follOWing 
characteristics (10%-90%)- tr = 6ns, tf = 6ns 

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

}'50% 
\ 

Vce 

i\50% 

GNO 

trLH hHL 

T 90% , 90% 

~ SO% 
SO% 

10% 10% 

~ 
trHL 
~ 

hLH , 90% T 90% 
50% 50% 
10% 10% 

~ ~ 

• MITSUBISHI 
I9tJ.ELECTRIC 

VOH 

VOL 

VOH 

VOL 

-40-+8S'C Unit 

Min Max 

95 

19 

16 

95 
ns 

19 

16 

158 

32 

27 

158 
ns 

32 

27 

158 

32 

27 

158 
ns 

32 

27 

145 

29 

25 

145 
ns 

29 

25 

10 pF 

pF 



MITSUBISHI HIGH SPEED CMOS 

M74HC158P 

QUADRUPLE .2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER 

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

FEATURES 
• High-speed: 12ns typo (CL=15pF, Vcc=5V) 
• Low power dissipation: 20,uW/package (max) 

(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vee, min (Vcc=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-85°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC158 to 
maintain the low power dissipation and high nOise margin 

characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance eqUivalent to the 
74LS158. 
The M74HC158 consists of four circuits each containing 
data selector functions for selecting one of two Input line 
signals and multiplexer functions for converting 2-blt para
llel data into serial data using time-division. 
The 2-line signal is applied to data Inputs A and B, and af
ter one of the data inputs has been selected by select in
put S, It is inverted and output at pin Y. By applying 2-bit 

parallel data to A and B, and connecting the output of a 
binary counter to S, the inverted A and B data Will be out-

LOGIC DIAGRAM OUTPUTS 

PIN CONFIGURATION (TOP VIEW) 

SELECT INPUT Vee 

{ 
AO- 2 

DATA INPUTS 
80- 3 14 - A3} 

13 - 83 OUTPUT 

OUTPUT 

GND 

Outline 16P4 

OUTPUT·ENABLE 
INPUT 

DATA INPUTS 

OUTPUT 

OUTPUT 

put at Y synchronous With the clock pulse In the order A-B. 
Both Sand ouput-enable Input OE are common to all four 
circUits. When OE is high, all the outputs, YO through '13, 
will become high irrespective of input level signals. 

r-______________ ~A~ ______________ ~ 

Vee 

-----------~ 
I 

Al 81 82 A3 83 

DATA INPUTS 

• MITSUBISHI 
.... ELECTRIC 

OUTPUT 
ENABLE 
INPUT 

SELECT 
INPUT 

I 

GND 
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MITSUBISHI HIGH SPEED CMOS 

M74HC158P 

QUADRUPLE 2-INPUT INVERTING ~ATA SELECTOR/MULTIPLEXER 

FUNCTION TABLE (Note 1) 

Inputs Output 

DE 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-+B5'C) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V,<OV 
1'K Input protection diode current 

V, > Vee 

Vo < OV 
10K Output parasitic diode current 

Vo > Vee 

10 Output current, per output pin 

Icc Supply/GND current Vee, GND 

Pd Power diSSipation 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85"(;) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

Topr Operating temperature range 

Vee = 2.0V 

t r, tf Input nsetlme, 'alltlme Vee = 4.5V 

Vee = 6.0V 

2-110 

Limits 

Min Typ Max 

2 6 

0 Vee 
0 Vee 

-40 +85 

0 1000 

0 500 

0 400 

• MITSUBISHI 
.... ELECTRIC-

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 
-0. 5-Vee+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

±25 rnA 
±50 rnA 
500 rnW 

-65-+150 ·c 

Unit 

V 

V 

V 
·c 

ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC158P 

QUADRUPLE 2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

VedV) Min 

Vo = O. IV, Vee-O. IV 
2.0 1.5 

V rH High-level mput voltage 
1101 = 20l1A 

4.5 3.15 

6.0 4.2 

Vo = O. IV, vee-O. IV 
2.0 

V rL Low-level mput voltage 
1101 = 2011 A 

4.5 

6. a 
10H = -2OI1A 2.0 1.9 

10H = -2011A 4.5 4.4 

VOH HIgh-level output voltage VI = V1H• V,l 10H = -2011A 6. a 5.9 

10H = -4.0mA 4.5 4.18 

IOH = -5.2mA 6.0 5.68 

10L = 20" A 2.0 

10L = 20"A 4.5 

VOL Low-level output voltage VI = V'H. VIL 10L = 20"A 6. a 
10L = 4.0mA 4.5 

10L =5.2mA 6. a 
IrH High-level Input current Vr=6V 6_ a 
IrL Low-level Input current Vr=OV 6. a 
Icc QUiescent supply current VI = Vee, GND, 10= O"A 6. a 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25"(;) 

Symbol Parameter Test conditions 

hLH 

tTHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

Low-level to high-level and hIgh-level to low-level 

output tranSition time 

Low-level to hIgh-level and hIgh-level to low-level 

output propagation tIme (A, B - y) 
Low-level to hIgh-level and hIgh-level to low-level 

output propagatIon tIme (S - y) 
Low-level to hIgh-level and hIgh-level to low-level 

output propagatIon tIme (DE - y) 

CL = 15pF (Note 3) 

• MITSUBISHI 
.... ELECTRIC 

Limits 

25'C -40-+B5'C Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1. a 
-0.1 -1.0 

/1A 

4.0 40. a /1A 

Limits 
Unit 

Mrn Typ Max 

10 

10 
ns 

20 

20 
ns 

20 

20 
ns 

18 

18 
ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC158P 

QUADRUPLE 2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85'C) 

Limits 

Symbol Parameter Test conditions 25'C 

Vcc<V) M10 Typ Max 

2.0 75 

hLH Low-level to high-level and 4,5 15 

6.0 13 
high-level to low-level 

2.0 75 

hHL 
output transition time 4.5 15 

6.0 13 

2.0 125 

tpLH Low-level to high-level and 4.5 25 

high-level to low-level 6.0 21 

output propagation time 2.0 125 

tpHL (A, B-Y) 4.5 25 

CL = 50pF (Note 3) 
6.0 21 

2.0 125 

tpLH Low-level to high-level and 4.5 25 

high-level to low-level 6.0 21 

output propagation time 2.0 125 

tpHL (S-y) 4.5 25 

6.0 21 

2.0 115 

tpLH Low-level to high-level and 4_5 23 

high-level to low-level 6.0 20 

output propagation time 2_ 0 115 

tpHL (OE-Y) 4.5 23 

6.0 20 

C , Input capacitance 10 

Cpo Power dISSipation capacllance (Note 2) 82 

Note 2 Cpo is the 10ternal 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 = Cpo' Vee' • f,+lee • Vee 

Note 3 Test Circuit 

INPUT Vee 

PG I--t---I OUT 

50n 

TIMING DIAGRAM 

INPUT 

IN PHASE OUTPUT 

OUT OF PHASE 
OUTPUT 

2-112 

OUTPUT 

(liThe pulse generator (PG) has the followmg 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacitance CL Includes stray wlrmg 
capacitance and the probe Input capacitance 

Vee 

GND 

hHL 

VOH 

VOL 

t~LH 

90% 
VOH 

VOL 

• MITSUBISHI 
.... ELECTRIC 

-40-+85'C Unit 

M10 Max 

95 

19 

16 

95 
ns 

19 

16 

158 

32 

27 

158 
ns 

32 

27 

158 

32 

27 

158 
ns 

32 

27 

145 

29 

25 

145 
ns 

29 

25 

10 pF 

pF 



MITSUBISHI HIGH SPEED CMOS 

M74HC160P 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 

DE~CRIPTION 
The M74HC160 is a semiconductor integrated circuit con
sisting of a presettable synchronous BCD counter with 
direct reset input. 

FEATURES 
• Direct reset and synchronous preset inputs 
• Enable Input and ripple carry output for cascade con

nection 

• High-speed: (clock frequency) 45MHz typo 
(CL=15pF, Vcc=5V) 

• Low power dissipation: 20,uW/package (max) 
(Vcc=5V, Ta=25°C, qUiescent state) 

• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+85°C 

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

FUNCTIONAL DESCRIPTION 
When the count pulse is applied to clock input CK, the 
number of count pulses will be output at outputs 00 through 
03 synchronous With the count pulse in BCD code. Count
ing takes place when CK changes from low-level to hlgh
level. 
The preset functions synchronously With the count pulse. By 

supplYing data to preset data inputs PO through P3 and set
ting load input LOAD to low-level, when CK changes from 
low-level to high-level, the PO through P3 signals will be 

output to 00 through 03, respectively, irrespective of en-

LOGIC 

P1 4 

PRESET 
DATA INPUTS 

ENABLE INPUTS { Ep 7 
ET 10 

~~~~~~NPUT Ro 1 

PIN CONFIGURATION (TOP VIEW) 

DIRECT 
Ro-RESET INPUT 

CLOCK INPUT 

po-

PRESET 
P1-

DATA INPUTS 

P3-

ENABLE INPUT Ep -

GND 

Vee 

RIPPLE CARRY 
OUTPUT 

OUTPUTS 

ENABLE INPUT 

9 - LOAD LOAD INPUT 

Outline 16P4 

able inputs Ep and ET. This permits presetting of the 
counter. 

When values greater than 10 are preset, the count adv
ances as shown In the State Transition Diagram. 
The reset operates asynchronously, and by setting direct 

reset input Ro to low-level, 00 through 03 will become low 
irrespective of other inputs. 

The ripple carry output RCa Will become high only when 
00 is high, 01 is low, 02 IS low, 03 is high, and ET is high. 
Ep, ET and RCa are used in cascade connections of the 
counter in synchronous form when the counter is set up in a 
10n arrangement. (See the Application Example.) 

OUTPUTS 

RIPPLE 
CARRY 
OUTPUT 

CLOCK INPUT CK 2)----pIO------..::~>-,C::i:~=;:=:=.J 
LOAD INPUT LOAD 9 

_______________ --@-___ -.J 

• MITSUBISHI 
..... ELECTRIC 

GND 
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MITSUBISHI HIGH SPEED CMOS 

M74HC.160P 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 

FUNCTION TABLE (Note 1) 

Inputs Outputs 

Ro LOAD ET Ep CK 00 01 02 03 RCO 

L X X X X L L L L L 

H L L X t ~ 
t 

PO P1 P2 P3 
H L H X L* 

H H H H t Count L* 

H H L X X Count suppressed L 

H H H L X Count suppressed L* 

OPERATION TIMING DIAGRAM 

Lo~~~r---------------------------
-' I I I C-------------

PO I I - - - - - - - - - - ---------------
~~ I L ------------
P2 ~r-+--+-..j,I ... L -=---------.::-.:: .::: .::: .:: .: 
P3 --r----r-;-I ... r -=--=--=--:.. =-= ::: -=------= 

CK 

Ep ---r--l-I,----"l--.......J 
ET __ ~,--~r-----------_t-----,L--
00::.-1 I 

01:-=LJJh ___ ...r-r-----
--I I~ 02 __ ~ I 1 _______ .-, ______ _ 

03- -t I II r---IL. ___ ....I,I ______ _ 
--I II I 

RCO I II r-1L. ___ ....I,I ______ ~ 

W t 17 .. 8 ~ 0 2 .31. ..I 
RESET PRESET COUNT COUNT SUPPRESSED 

ABSOLUTE MAXIMUM RATINGS (T a = -40-+85"<:) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V, < OV 
',K Input protection diode current 

VI> vee 

Vo< OV 
10K Output paraSitic diode current 

Vo > Vee 

10 Output current, per output pm 

lee Supply/GND current Vee! GND 

Pd Power diSSipation 

Tstg Storage temperature range 

Note 1 t· : Change Irom low to high level 
* : RCO is normally low, but becomes high when 00 IS 

high, 01 is low, 02 IS low, 03 IS high, and ET is high. 
Accordingly. RCO=OO • 01 • 02 • 03' ET 

: X : Irrelevant 

STATE TRANSITION DIAGRAM 

Conditions Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vec+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

±25 rnA 

±50 rnA 

500 rnW 

-65-+150 'c 

RECOMMENDED OPERATING CONDITIONS (Ta =-40-+85"<:) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

Topr Operating temperature range 

I Vce=2.0V 

t r, tl Input nsetlme, falltlme L Vee = 4.5V 

I Vee = 6.0V 

2-114 

limits 

Min Typ Max 

2 6 
··0 Vee 

a Vee 
-40 +85 

a 1000 

a 500 

a 400 

• MITSUBISHI 
..... ELECTRIC 

Unit 

V 

V 

V 

"C 

ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC160P 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

Ve"'V) Min 

2.0 1.5 

V'H High-level Input voltage 
Vo = O. lV, Vee-O. IV 

4_5 3.15 
1101 = 2OI,A 

6.0 4.2 

2_ a 
V'L Low-level mput voltage 

Vo = O. IV, Vee-O. IV 
4_ 5 

1101 = 20!,A 
6. a 

10H = -20!,A 2.0 1.9 

10H = -20!,A 4_ 5 4.4 

VOH High-level oulput voltage V, = V'H. V'l 10H = -20!,A 6. a 5.9 

10H = -4.0mA 4.5 4.18 

i(lH = -5.2mA 6. a 5.68 

10L = 20!,A 2. a 
10L = 20!,A 4.5 

VOL Low-level output voltage V, = V,H• V1L 10L = 20!'A 6. a 
10L = 4. OmA 4.5 

10L = 5.2mA 6.0 

I'H High-level mput current V,= 6V 6. a 
III Low-level Input current V,= OV 6. a 
Icc QUiescent supply current V,= Vee. GND, 10= O!'A 6. a 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25'C) 

Symbol Parameter Test conditions 

fmax 

hLH 

tTl-IL 

tpLH 

tpHL 

tpHL 

tPLH 

tpHL 

~-
tpHL 

tpHL 

Maximum clock frequency 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 

output plopagatlOn time (CK -0) 

High-level to low-level 

output propagation time CR;; - 0) 

Low-level to high-level and high-level to low-level 

output propagation lime (ET - RCO) 

Low-level to high-level and high-level to low-level 

output propagatIOn time (CK - RCO) 

High-level to low-level 

output propagallon time CR;; - RCO) 

CL = 15pF (Note 3) 

• MITSUBISHI 
"'ELECTRIC 

Limits 

25'C -40-+85"(; Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 

4-4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1. a 
-0.1 -1.0 

I'A 

4. a 40. a I'A 

Limits 
Unit 

Min Typ Max 

30 MHz 

10 

10 
ns 

28 

34 
ns 

36 ns 

26 

32 
ns 

30 

36 
ns 

38 ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC160P 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85'C) 

limits 

Symbol Parameter Test conditions 25'C 

vcdv) Min Typ Max 

2.0 5 

'max MaXimum clock frequency 4.5 27 

6.0 32 

2.0 75 

tTLH Low·level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

hHL 
output tranSition time 4.5 15 

6.0 13 

2. a 170 

tpLH Low-level to high-level and 4.5 34 

high-level to low-level 6.0 29 

output propagation time 2, a 205 

tpHL (CK-O) 4.5 41 

6.0 35 

High-level to low-level 2.0 210 

tpHL output propagation time eL = 50pF (Note 3) 4.5 42 

(Ao-O) 6.0 36 

2.0 160 

tpLH LOW-level to high-level and 4.5 32 

high-level to low-level 6.0 27 

oulput propagation time 2.0 195 

tpHL (ET - RCO) 4.5 39 

6.0 33 

2.0 175 

tpLH Low-level 10 high-level and 4.5 35 

high-level 10 low-level 6.0 30 

oulpul propagation lime 2.0 215 

tpHL (CK- RCO) 4.5 43 

6.0 37 

High-level to low-level 2.0 220 

tpHL output propagation time 4.5 44 

(Ao- RCO) , 6.0 37 

C , Input capacitance 10 

Cpo Power diSSipation capacitance (Note 2) 57 

Note 2 Cpo is the Inlernal capacitance of the IC calculated from operation supply currenl under no-load condilions 
The power diSSipated during operation under no-load conditions is calculated using Ihe following formula 
Po = Cpo' Vee' • f,+lcc • Vee 

Note 3 Test Circuit 

INPUT 

PG 1---+----1 

soo 

2-116 

Vee 

DUT 

OUTPUT 

(nThe pulse generator (PG) has the following 
,characteristics (1 0%-90%) tr = 6ns, tf = 6ns 

(2) The capacllance CL includes stray wiring 
capacitance and the probe Input capacitance 

• MITSUBISHI 
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-40-+SS'C Unit 

Min Max 

4 

21 MHz 

25 

95 

19 

16 

95 
ns 

19 

16 

214 

43 

36 

258 
s 

52 

44 

265 

53 ns 

45 

202 

40 

34 

246 
ns 

49 

42 

221 

44 

37 

271 
ns 

54 

46 

277 

55 ns 

47 

10 pF 

pF 



MITSUBISHI HIGH SPEED CMOS 

M74HC160P 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 

TIMING REQUIREMENTS (Vee = 2-6V, T a = -40-+s5"C) 

Symbol 

tW(CK) 

tW(R[j) 

tsu(p) 

lsu(LoAo) 

tSU(E) 

th(p) 

th(LOAO) 

theE) 

trec(RQ) 

trec(loAO) 

Parameter 

Clock pulse width 

Direct reset pulse width 

P setup time with 

respect to CK 

--
LOAD setup time with 

respect to CK 

ET, Ep setup time with 

respect to CK 

P hold time with 

respect to CK 

--
LOAD hold time with 

respect to CK 

ET, Ep hold lime with 

respect to C K 

-
Ro recovery time with 

respect to CK 

LOAD recovery lime with 

respect to CK 

Test conditIOns 

vedv) 
2. a 
4.5 
6. a 
2. a 
4.5 
6. a 
2. a 
4.5 
6. a 
2. a 
4.5 
6. a 
2. a 
4.5 
6. a 
2. a 
4.5 
6. a 
2.0 
4.5 
6.0 
2. a 
4,5 

6. a 
2, a 

4.5 
6, a 

2. a 
4.5 
6. a 

• MITSUBISHI 
.... ELECTRIC 

Limits 

25'C -40-+85'C Unit 

Min Typ Max Min Max 

80 1m 
16 20 ns 
14 17 
80 101 
16 20 ns 
14 17 

150 189 
30 38 ns 
26 32 

135 170 
27 34 ns 
23 29 

200 250 
40 50 ns 
34 43 
50 63 
10 13 ns 
9 " a a 
a a ns 
a a 
a a 
a a ns 
a a 

125 158 
25 32 ns 
21 27 

125 158 
25 32 ns 
21 27 
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MITSUBISHI HIGH SPEED CMOS 

M74HC.160P 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 

TIMING DIAGRAM 

Ro 50% 

CK 

00-03 
50% 

RCO 

CK 

APPLICATION EXAMPLE 
_CONNECTIONS FOR 

LOW-SPEED APPLICATIONS 

ENABLE INPUT 

50% 

tW(RO) trec(RQ) 

tpHL tpLH 

90% u-------,L 90% 

50% 
10% 

hLH 

r--------- Vee 

50% 

GND 

CK 

r----+------ Vee 

50% 

~---_+------GND 

Vee 

GND 

10" COUNTER USING CASCADE CONNECTION 

50% 

10% 

Vee 

GND 

Vee 

GND 

50% 

TO NEXT STAGE 

COUNT PULSE -----'~---------+------------------ TO NEXT STAGE 

- CONNECTIONS FOR 

HIGH-SPEED APPLICATIONS 

ENABLE INPUT 

Vee 

GND 

Vee 

GND 

Vee 

GND 

VOH 

VOL 

TO NEXT STAGE 

TO NEXT STAGE 

COUNTPULSE-~-------------~-------------~-------------~-----------~~ TO NEXT STAGE 
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MITSUBISHI HIGH SPEED CMOS 

M74HC161P 
M74HC161DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 

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

FEATURES 
• Direct reset and synchronous preset inputs 

• Enable input and ripple carry output for cascade con
nection 

• High-speed: (clock-frequency) 45MHz typo 
(CL=15pF, Vcc=5V) 

• Low power dissipation: 20,uW/package (max) 
(Vcc=5V, Ta=25'C, quiescent state) 

• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range' Ta=-40--t-S5'C 

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

FUNCTIONAL DESCRIPTION 
When the count pulse IS applied to clock input CK, the 
number of count pulses will be output at outputs 00 through 

03 synchronous with the count pulse in 4-bit binary code. 
Counting takes place when CK changes from low-level to 
high-level. 
The preset functions synchronously with the count pulse. By 
supplying data to data inputs PO through P3 and setting load 
input LOAD to low-level, when CK changes from low-level 
to high-level, the PO through P3 signals will be output to 00 

LOGIC 

DATA INPUTS 

ENABLE 
INPUTS 

DIRECT 
RESET INPUT 

CLOCK INPUT 

PIN CONFIGURATION (TOP VIEW) 

DIRECT Ro- Vee R,SET INPUT 

CLOCK INPUT CK- RIPPLE CARRY 
OUTPUT 

PO-

PRESET 
P1-

DATA INPUTS OUTPUTS 
P2-

ENABLE INPUT Ep - ENABLE INPUT 

GND - LOAD LOAD INPUT 

. 16P4 
Outline 16P2P 

through 03, respectively, irrespective of enable Inputs Ep 

and ET. This permits presetting of the counter. 
The reset operates asynchronously, and by setting direct 
reset input Ro to low-level, 00 through 03 will become low, 
irrespective of other inputs. 
The ripple carry output RCO will become high only when all 
of 00, 01, 02, 03 and ET are high. Ep , ET and RCO are 
used in cascade connections of the counter in synchronous 
form when the counter is set up in a 10" arrangement. (See 
the Application Example.) 

OUTPUTS 

RIPPLE 
CARRY 
OUTPUT 

LOAD INPUT 
_______________ -@-___ .J 

• MITSUBISHI 
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GND 
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MITSUBISHI HIGH SPEED CMOS 

M74HC161P 
M74HC161DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 

FUNCTION TABLE (Note 1) 

tnputs Outputs 

RD LOAD ET Ep CK 00 01 02 03 RCO 

L X X X ,X L L L L L 

H L L X t L 

t 
PO PI P2 P3 

~ H L H X Note1: Change from low to high level 

H H H H t Count L* 

H H L X X Count suppressed L 

H H H L X Count suppressed L* 

OPERATION TIMING DIAGRAM 

R;;\--1 
LOAD : :l1 , __________________ _ 

PO I I : ~..:-.:-====-:..---------: .. :::::..--.::: 
PI I I: ------------------
P2...J : I L.. - =.: = = ==-=====.:..:_.:-.:-::: 
P3.J: : L_ = ==-:::::_ :.::_ -..:--=-___ :.. -_ _=_ -:..-::: 

CK I 
Ep -_"TI_-t--+l 

I 
ET --I'--I--T! 

I 
00::'-'-""""T ................. ...J 

01--' II 

02::~ 1 r.::------~ __ -; __________ _ 
03--~Ji+II------. I 

--r-Irl l ~--rl ------
RCO 10 11:2 rlL........;--,j ____ ---, 

13 14 15' 0 2 I 
t t---I. ------:--t-I ~----l. 

RESET PRESET COUNT COUNT SUPPRESSED 

* : RCO is normally low. but becomes high when all of 00. 
Ql. 02. Q3 and ET are high Accordingly. RCO = 00 • 
01 . 02 . 03 • ET 

X : Irrelevant 

STATE TRANSITION DIAGRAM 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+85"C. unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

I'K 
V,< OV 

Input protection diode current 
V, > Vee 

10K 
VO < OV 

Output parasItic diode current 
Vo > Vee 

10 Output current. per output pin 

Icc Supply/GND current Vee. GND 

Pd Power diSSipatIOn (Note 2) 

Tstg Storage temperature range 

Note 2 : M74HC161 DP. T a = -40-+50·C and T a = 50-85"C are derated at -5mW/"C 

2-120 • MITSUBISHI 
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Rallngs Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

±25 mA 

±50 mA, 

500 mW 

-65-+150 ·C 



MITSUBISHI HIGH SPEED CMOS 

M74HC161P 
M74HC161DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85"(;) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 2 6 V 

V, Input voltage a Vee V 

Vo Output voltage a Vee V 

Topr Operating temperature range -40 +85 ·C 

I Vee = 2.0V a 1000 

I r • If Input nsetlme. falltlme I Vee = 4.5V 0 500 ns 
I Vee = 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

VeC<V) Min 

Va = O. lV. Vee-O. lV 
2.0 1.5 

V ,H High-level Input voltage 
1101 = 20llA 

4.5 3.15 

6.0 4.2 

Vo = o. IV. Vee-0.1V 
2.0 

V ,L Low-level Input voltage 
i 101 = 20llA 

4.5 

6.0 

10H = -201lA 2.0 1.9 

10H = -201lA 4.5 4.4 

V OH High-level output voltage VI = VIH! V1L 10H = -2OIlA 6.0 5.9 

10H = -4.0mA 4.5 4.18 

10H= -5.2mA 6.0 5.68 

10L = 20llA 2.0 

10L = 20llA 4.5 

VOL Low-level output voltage VI = V1H1 V1L 10L = 20llA 6.0 

10L = 4.0mA 4.5 

10L= 5.2mA 6.0 

I'H High-level Input current V, =6V " 6.0 

I'L Low-level mput current V,-OV 6.0 

lee QUiescent supply current VI = Vee, GND. 10= O,tA 6.0 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25·C) 

Symbol Parameter Test conditions 

fmax 

tTLH 

hHL 

tpLH 

tpHL 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpHL 

Maximum clock frequency 

Low-level to high-level and high-level to low-level 

output transitIOn time 

Low-level to high-level and high-level to low-level 

output propagatIOn time (CK -0) 

High-level to low-level 

output propagation time (R;; - 0) 

Low-level to high-level and high-level to low-level 

output propagation time (ET - RCO) 

Low-level to high-level and high-level to low-level 

output propagation time (CK - RCO) 

High-level to low-level 

output propagation time (Ao - RCO) 

CL = 15pF (Note 4) 

• MITSUBISHI 
..... ELECTRIC 

Limits 

25"(; -40-+85"(; Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0,1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 , -1. 0 
p.A 

4.0 40.0 p.A 

limits 
Unit 

Min Typ Max 

30 MHz 

10 

10 
ns 

28 

34 
ns 

36 ns 

26 

32 
ns 

30 

36 
ns 

38 ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC161P 
M74HC161DP 

PRESETTABLE 4·BIT BINARY COUNTER WITH ASYNCHRON,OUS RESET 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+S5"C) 

Limits 

Symbol Parameter Test conditions 25"(; 

Vedv) Min Typ Max 

2.0 5 

fmax Maximum clock frequency 4.5 27 
6.0 32 
2.0 75, 

hLH Low·level to hlgh·level and 4.5 15 
6.0 13 

high-level to low-level 
2.0 75 

hHL 
output transition time 4.5 15 

6.0 13 
2.0 170 

tpLH Low-level to high-level and 4.5 34 
high-level to low-level 6.0 29 
output propagation time 2.0 205 

tpHL (CK-Q) 4.5 41 
6.0 35 

High-level to low-level 2.0 210 
tpHL output propagation time C, = 50pF (Nole 4) 4.5 42 

CR;;- Q) 6.0 36 
2.0 160 

tpLH Low-level 10 high-level and 4.5 32 
high-level 10 low-level 6.0 27 
output propagation time 2.0 195 

tpHL (ET- RCa) 4.5 39 
6.0 33 
2.0 175 

tpLH Low-level 10 high-level and 4.5 35 
high-level 10 low-level 6.0 30 
output propagation time 2.0 215 

tpHL (CK- RCa) 4.5 43 
6.0 37 

High-level 10 low-level 2.0 220 
tpHL oulpul propagallon lime 4.5 44 

CR;;- RCa) 6.0 37 
C , Input capacitance 10 
Cpo Power dlsslpallon capacllance (Note 3) 57 

Nole 3 Cpo IS Ihe Inlernal capacilance of the IC calculated from operation supply current under no-load cond,llons 
The power dissipated dUring operallon under no-load conditions IS calculated uSing the follOWing formula 
Po = Cpo· Vee2 , f,+lee • Vee 

Note Test CirCUit 

INPUT 

I 
PG \--+---1 

50n 

2-122 

Vee 

DUT 

GND 

OUTPUT 

(nThe pulse generator (PG) has the following 
characteristics (10%-90%). tr = 6ns, tf = 6ns 

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

• MITSUBISHI 
"'ELECTRIC 

-40-+85"(; Unit 

Min Max 

4 
21 MHz 

25 
95 
19 
16 
95 

ns 

19 
16 

214 
43 
36 

258 
ns 

52 
44 

265 
53 ns 

45 
202 
40 
34 

246 
ns 

49 
42 

I 
221 

44 
37 

271 
ns 

54 
46 

277 
55 ns 

47 
10 pF 

pF 



MITSUBISHI HIGH SPEED CMOS 

M74HC161P 
M74HC161DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 

TIMING REQUIREMENTS (Vee = 2-6V, T a = -40-+85'C) 

Symbol 

tW(CK) 

tW(RO) 

tSU(p) 

tSU(LOAO) 

tSU(E) 

th(p) 

thCLOAO) 

th(e) 

treCCR[) 

trec(LoAD) 

Parameter 

Clock pulse width 

Direct reset pulse width 

P setup time with 

respect to CK 

LOAD setup time with 

respect to CK 

Ell Ep setup time with 

respect to CK 

P hold time with 

respect to CK 

--
LOAD hold time with 

respect to CK 

ET, Ep hold time with 

respect to CK 

-
Ro recovery time with 

respect to CK 

--
LOAD recovery time with 

respect to CK 

Test conditions 

Vedv) 

2. a 
4.5 

6. a 
2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

• MITSUBISHI 
.... ELECTRIC 

Limits 

25"C -40-+85"C Unit 

Min Typ Max Min Max 

80 

I 

101 

16 20 ns 
14 17 

80 

I 
101 

16 20 ns 
14 I 17 

150 

I 
189 

30 38 ns 
26 -t- 32 

135 170 

27 34 ns 
23 29 

200 250 

40 50 ns 
34 43 

I 50 

I 

63 

10 13 ns 
9 11 

a 0 

0 I 0 ns 
0 0 

0 0 

0 0 ns 
0 0 

125 158 

25 32 I 
I 

ns 
21 27 

125 158 

25 32 ns 
21 27 
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MITSUBISHI HIGH SPEED CMOS 

M74HC161P 
M74HC161DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 

TIMING DIAGRAM 

Ro 50% 

CK 

00-03 50% 
RCO 

tSUCLOAD) 

PO-P3 

CK 

APPLICATION EXAMPLE 
eCONNECTIONS FOR 

LOW-SPEED APPLICATIONS H 

ENABLE INPUT 

50% 

tWCR[j) treccRi)J 

tpHl tpLH 

90% 
50% 

10% 

hLH 

,-----------------------------Vee 
50% 

GND 
trecCLOAol 

CK 

,-------------~-----------------Vee 

50% 

'-----1------- GND 

Vee 

GND 

RCO 

10" COUNTER USING CASCADE CONNECTION 

90% 

50% 
10% 

Vee 

GND 

Vee 

GND 

VOL 

Vee 

GND 

Vee 

GND 

Vee 

50% 

---GND 

TO NEXT STAGE 

COUNTPULSE~~~------------~--------------4-------------~ TO NEXT STAGE 

eCONNECTIONS FOR 

HIGH-SPEED APPLICATIONS 

ENABLE INPUT 

r-------------~--------------~------------. TO NEXT STAGE 

TO NEXT STAGE 

COUNT PULSE __ ---------------4-------------__ >---------------+-______________ TO NEXT STAGE 
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MITSUBISHI HIGH SPEED CMOS 

M74HC162P 

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 

DESCRIPTION 
The M74HC162 IS a semiconductor Integrated circuit con

sisting of a presettable synchronous BCD counter with syn
chronous reset input. 

FEATURES 
• Synchronous reset and synchronous preset inputs 
• Enable Input and ripple carry output for cascade con

nection 

• High-speed: (clock frequency) 45MHz typo 
(CL =15pF, Vcc=5V) 

• Low power dissipation: 20,uW/package (max) 
(Vcc=5V, T a=25'C, quiescent state) 

• Wide operating voltage range. Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+S5'C 

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

FUNCTIONAL DESCRIPTION 
When the count pulse is applied to clock Input CK, the 
number of count pulses will be output at outputs 00 through 
03 synchronous with the count pulse In BCD code. Count

ing takes place when CK changes from low-level to. high
level. 
The preset functions synchronously with the count pulse. By 
supplying data to data Inputs PO through P3 and setting load 
Input LOAD to low-level, when CK changes from low-level 
to high ·Ievel, the PO through P3 signals will be output to 00 
through 03, respectively, irrespective of enable Inputs Ep 

PIN CONFIGURATION (TOP VIEW) 

RESET INPUT "A- Vec 

CLOCK INPUT CK-
RIPPLE CARRY 
OUTPUT 

po-

Pl-
PRESET OUTPUTS OATA INPUTS 

P2-

ENABLE INPUT ENABLE INPU 

GND 9 - LOAD LOAD INPUT 

Outline 16P4 

and ET This permits presetting of the counter. 
When values greater than 10 are preset, the count adv
ances as shown in the State Transition Diagram. 
The reset operates synchronously With the count pulse, and 

by setting reset input R to low-level, 00 through 03 will be
come low when CK changes from low-level to high-level. 
The ripple carry output RCO will become high only when 

00 is high, 01 is low, 02 is low, 03 is high, and ET IS high. 
Ep, ET and RCO are used in cascade connections of the 
counter in synchronous form when the counter is set up In a 
10" arrangement. (See the ApplicatJon Example.) 

LOGIC DIAGRAM Vee 

,------------- ---~--o---@--

DATA INPUTS 

ENABLE INPUTS 

RESET INPUT 

CLOCK INPUT 

K 
Load 
pQad 1 

-----------------@----~ 

• MITSUBISHI 
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GND 

OUTPUTS 

RIPPLE 
CARRY 
OUTPUT 
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MITSUBISHI HIGH SPEED CMOS 

M74HC162P 

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 

FUNCTION TABLE (Note 1) 

Inputs Outputs 

R LOAD ET Ep CK 00 01 02 

L X X X t L L L 

H L L X t 
PO P1 P2 

H L H X t 
H H H H t Count 

H H L X X Count suppressed 

H H H L X Count suppressed 

OPERATION TIMING DIAGRAM 
R~ 

03 RCO 

L L 

P3 ~ 
L* 

L* 

L 

L* 

PO .J 
IY I L_'=-='====::'~~~--='::== 
I C = = = = -:.:::::::-:. :::: ... -----::: 

P2 .....11""-+1 -t"'L ~ ~.::::. =- ===--:.. ~ -_-:.:::. = 
I 

P3--+I-t'" 
CK 

Ep_..,.!---+!J------,---1 
ET 1 __ ..J I 
00 ___ I I 

01 ==~---......r::-----
02 ___ ~~---~1-----
03 ==.:-t I! r--l I ~ ·~---I~-----

RCa I II f'lL... ___ + _____ ----: 
t t 17. 0 2 3[ I 

RESET PRESET COUNT COUNT SUPPRESSED 

ABSOLUTE MAXIMUM RATINGS (T a = -40-+85"(;) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V, < OV 
1'K Input protection dIOde current 

V, > Vee 

Vo < OV 
10K Output parasitic diode current 

Vo> Vee 

10 Output current, per output pm 

Icc Supply/GND current Vee. GND 

Pd Power diSSipation 

Tstg Storage temperature range 

Note1: Change from low to high level 
* : RCa IS normally low, but becomes high when 00 IS 

high, 01 is low, 02 IS low, 03 is high and ET is high. 
Accordingly, RCO=OO • '01 . '02 • 03' ET 

X : Irrelevant 

STATE TRANSITION DIAGRAM 

Conditions Rallngs Um! 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

±25 mA 

±50 mA 

500 mW 

-65-+150 ·C 

RECOMMENDED OPERATING CONDITIONS (Ta = -40-+85"(;) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

To~ Operating temperature range 

I Vee = 2.0V 

t r• tl Input rJsetlme, falltlme I Vee = 4.5V 

I Vee=6.0V 

2-126 

Limits 

Min Typ Max 

2 6 

a Vee 

a Vee 
-40 +85 

a 1000 

a 500 

a 400 

• MITSUBISHI 
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Unit 

V 

V 

V 
·C 

ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC162P 

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

vedv) Min 

2.0 1.5 

V ,H High-level Input voltage 
Vo = 0. lV, Vee-D. 1 V 

4.5 3.15 
110 1= 20"A 

6. a 4.2 

2. a 
V ,L Low-level mput voltage 

Vo = 0. lV, Vee-O.1V 
4.5 

110 1= 20"A 
6. a 

10H = -20"A 2. a 1.9 

10H = -20"A 4.5 4.4 

V OH High-level output voltage VI = V iH , V 1l 10H = -20"A 6. a 5.9 

~.OmA 4.5 4.18 

10H = -5.2mA 6. a 5.68 

10L = 20"A 2.0 

10L = 20"A 4.5 

VOL Low-level output voltage VI = V 1H • V 1L 10L = 20"A 6.0 

10L = 4. OmA 4.5 

10L = 5.2mA 6. a 
I'H High-level Input current V, =6V 6. a 
I'L Low-level mput current V,=OV 6. a 
Icc QUiescent supply current VI = Vee. GND, 10 = O"A 6. a 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25'C) 

Symbol Parameter Test conditions 

fmax 

tTLH 

tTHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

Maximum clock frequency 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 

output propagation time (CK -Q) 

Low-level to high-level and high-level to low-level 

output propagation time (ET - RCO) 

Low-level to high-level and high-level to low-level 

output propagation time (CK - RCO) 

CL = 15pF (Note 3) 

• MITSUBISHI 
er.ELECTRIC 

Limits 

25'C -40-+85'C Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
I"A 

4. a 40. a ",A 

Limits 
Unit 

Min Typ Max 

30 MHz 

10 

10 
ns 

28 

34 
ns 

26 

32 
ns 

30 
ns 

36 

2-127 



MITSUBISHI HIGH SPEED CMOS 

M74HC162P 

PRESETTABLE BCD CqUNTER WITH SYNCHRONOUS RESET 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+8st) 

Limits 

Symbol Parameter Test conditions 25'C 

Vee(V) Min Typ Max 

2.0 5 

fmax Maximum clock frequency 4.5 27 

6.0 32 

2.0 75 

hLH Low-level to high-level and 4.5 15 

6_ 0 13 
high-level to low-level 

2.0 75 

tTHL 
output transition time 4. S 15 

6.0 13 

2.0 170 

tpLH Low-level to high-level and 4,5 34 

high-level to low-level 6,0 29 

output propagation time 2,0 205 

tpHL (CK-Q) CL = SOpF (Note 3) 4.5 41 

6.0 35 

2,0 160 

tpLH Low-level to high-level and 4.5 32 

high-level to low-level 6.0 27 

output propagation time 2.0 195 

tpHL (ET - RCa) 4.5 39 

6.0 .33 

2.0 175 

tpLH Low-level to high-level and 4.5 35 

high-level to low-level 6.0 30 

output propagation time 2.0 215 

tpHL' (CK- RCa) 4.5 43 

6.0 37 

C , Input capacitance 10 

Cpo Power dISSipation capacitance (Note 2) 58 

Note 2 Cpo 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 = Cpo' Vee2 • f,+lee • Vee 

Note 3 Test CirCUit 

INPUT 

PG /--+---1 

50n 

2-128 

Vee 

DUT 

GND 

OUTPUT 

(1) The pulse generator (PG) has the following 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacitance CL Includes stray wiring 
capacitance and the probe mput capacitance 

• MITSUBISHI 
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-40-+8S'C Unit 

Min Max 

4 
21 MHz 

25 

95 

19 

16 

95 
ns 

19 

16 

214 

43 

36 

258 
ns 

I 52 

44 

202 

40 -

34 

246 
ns 

49 

42 

221 

44 

37 

271 
ns 

54 

46 

10 pF 

pF 



MITSUBISHI HIGH SPEED CMOS 

M74HC162P 

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 

TIMING REQUIREMENTS (Vee = 2-6V, T a = -40-+85'C) 

Symbol 

tW(CK) 

tsuCp) 

tSU(LOAD) 

tsu(R) 

tSU(E) 

th(p) 

th(LOAD) 

thCR) 

thCE) 

treC(R) 

trec(LQAD) 

Parameter 

Clock pulse width 

P setup time with 

respect to CK 

LOAD setup time with 

respect to CK 

R setup time with 

respect to CK 

ET, Ep setup time with 

respect to CK 

P hold time with 

respect to CK 

--
LOAD hold time with 

respect to CK 

Ii hold time with 

respect to CK 

ETI Ep hold time with 

respect to CK 

R recovery time with 

respect to CK 

--
LOAD recovery time with 

respect to CK 

Test conditions 

vcdv) 
2. a 
4.5 

6. a 
2. a 
4,5 

6, a 
2, a 
4.5 

6. a 
2.0 

4.5 

6. a 
2. a 
4.5 

6. a 
2. a 
4.5 

6. a 
2. a 
4.5 

6. a 
2. a 
4.5 

6. a 
2. a 
4.5 

6. a 
2. a 
4.5 

6. a 
2. a 
4.5 

6. a 

• MITSUBISHI 
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Limits 

2S'C -40-+8S'C Unit 

Min Typ Max Min Max 

80 

I 
101 

16 20 ns 

14 17 

150 189 

30 38 ns 

26 32 

135 170 

27 34 ns 

23 29 

160 202 

32 40 ns 

27 34 

200 250 

40 50 ns 

34 43 

50 63 

10 13 ns 

9 11 

a a 
a a ns 

a a 
a a 
a a ns 

a a 
a a 
a a ns 

a a 
125 158 

25 32 ns 

21 27 

125 158 

25 32 ns 

21 27 
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TIMING DIAGRAM 

R 

CK 

QO-Q3 

RCO 

50% 

MITSUBISHI HIGH SPEED CMOS 

M74HC162P 

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 

,----------------------------------------Vee 
50% 

GND 
ISU!") 

Vee 

GND 

90% 1"------------""'1 90% 

50% 50% 
'-__________ 1 0",·",0"'1 1'_1"'0~%'__ _____ VOL 

Vee 

Vee GND 

50% 

GND Vee 

tsulLoADl thlLOADl trec(LoAol 

PO-P3 

tsU(p) Ih!p) 

CK 

APPLICATION EXAMPLE 
-CONNECTIONS FOR 

LOW-SPEED APPLICATIONS H 

ENABLE INPUT 

50% 

CK 

Vee GND 

GND Vee 

Vee "---GND 

GND 

RCO 

10n COUNTER USING CASCADE CONNECTION 

TO NEXT STAGE 

COUNTPULSE--~~------------~--------------~------------~ TO NEXT STAGE 

- CONNECTIGNS FOR 

HIGH-SPEED APPLICATIONS 

ENABLE INPUT 

r-------------~--------------~------------~ TO NEXT STAGE 

TO NEXT STAGE 

COUNT PULSE ---~-------~----___ ~-------__l_---__ ~_ TO NEXT STAGE 
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MITSUBISHI HIGH SPEED CMOS 

M74HC163P 
M74HC163DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 

DESCRIPTION 
The M74HC163 is a semiconductor integrated circuit con
sisting of a presettable synchronous 4-blt binary 
(hexadecimal) counter with synchronous reset input 

FEATURES 
• Synchronous reset and synchronous preset inputs 
• Enable input and ripple carry output for cascade con

nection 

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

• Low power dissipation· 20,uW/package (max) 
(Vcc=5V, T a=25"C, qUiescent state) 

• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+85"C 

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

FUNCTIONAL DESCRIPTION 
When the count pulse IS applied to clock Input CK, the 
number of count pulses will be output at outputs 00 through 

03 synchronous with the count pulse In 4-blt binary code. 
Counting takes place when CK changes from low-level to 
high-level. 
The preset functions synchronously with the count pulse. By 
supplying data to data Inputs PO through P3 and setting load 
Input LOAD to low-level, when CK changes from low-level 
to high-level, the PO through P3 signals will be output to 00 

PIN CONFIGURATION (TOP VIEW) 

RESET INPUT R-

CLOCK INPUT CK-

I po-

Pl
PRESET 

DATA INPUTS 1 P2- 5 

P3-

ENABLE INPUT Ep - 7 

vee 

RIPPLE CARRY 
OUTPUT 

OUTPUTS 

ENABLE INPUT 

GND 9 - LOAD LOAD INPUT 

16P4 
Outline 16P2P 

through 03, respectively, Irrespective of enable Inputs Ep 
and ET. This permits presetting of the counter. 
The reset operates synchronously with the count pulse, and 
by setting reset input 1'1 to low-level, 00 through 03 will be
come low when CK changes from low-level to high-level 
The ripple carry output RCa will become high only when 

00, 01, 02, 03 and ET are high. Ep, ET and RCa are used 
In cascade connections of the counter In synchronous form 
when the counter is set up In a 10n arrangement. (See the 
Application Example.) 

LOGIC DIAGRAM Vee 
I----------------~--O---~~QO 

I f:ad I 

DATA INPUTS 

ENABLE INPUTS {EP 7 
ET 10 

RESET INPUT R 1 

CLOCK INPUT CK 

LOAD INPUT LOAD 

load 
p 

____________ . __ -@--. __ J 

• MITSUBISHI 
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GND 

OUTPUTS 

RIPPLE CARRY 
OUTPUT 
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MITSUBISHI HIGH SPEED CMOS 

M74HC163P 
M74HC163DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 

FUNCTION TABLE (Note 1) 

Inputs Outputs 

R LOAD ET Ep CK 00 01 02 03 RCa 

L x X x i L L L L L 

H L L X i L 

i 
PO P1 P2 P3 ? H L H X Note1: Change from low to high level 

H H H H i Count L* 

H H L X X Count suppressed L 

H H H L X Count suppressed L* 

OPERATION TIMING DIAGRAM 

R~ 

LOAD Y r------------------
PO , • _____________ _ 

,,----------------Pl ! • ________________ _ 
! 

P2 --1 I L -= .= -= -= ..:-..:- .= = =-.:.::.::.::.::. -= :. 
! 

CK 

Ep ____ ~~-H ~I------~ 
! 1 

ET , , 

---~ '. 00 ~ ____________ __ 

--- -l! r-----l • .+1------
Ql ___ -+! __ .;-. ;-__ ...... L...-..-.-J 

-- - -l r+---------. 
02 - - --i---\ L...-__ --! ____________ _ 

- -- "1 P.---------. 
03 ----H L--_--;-_____ _ 

RCa ! I r1!-......,,---:+-_______ . 
(12 13 14 15 0 I 
f I • 

RESET PRESET COUNT COUNT SUPPRESSED 

* : RCa IS normally low, but becomes high when all 00, 
01, 02, 03 and ET are high Accordingly, RCa = 00 • 
01 . 02 . 03' ET 

X : Irrelevant 

STATE TRANSITION DIAGRAM 

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

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V, < OV 
1'K Input protection diode current 

V, > Vee 

Vo < OV 
10K Output paraSitic diode current 

Vo > Vee 

10 Output current, per output Pin 

lee Supply/GND current Vee, GND 

Pd Power diSSipation (Note 2) 

Tstg Storage temperature range 

Note 2: M74HC163DP, T a = -40-+50'C and T a = 50-85'C are derated at -5mWI'C 

2-132 • MITSUBISHI 
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Ratmgs Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vcc+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

±25 rnA 

±50 rnA 

500 rnW 

-65-+150 'C 



MITSUBISHI HIGH SPEED CMOS 

M74HC163P 
M74HC163DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 

RECOMMENDED OPERATING CONDITIONS (Ta = -40-+B5"C) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 2 6 V 

V, Input voltage a Vee V 

Va Output voltage a Vee V 

Topr Operating temperature range -40 +85 "C 

I Vee = 2.0V a 1000 

'r, tf Input nsellme, falltrme I Vee = 4.5V a 500 ns 
I Vee=6.0V a 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

vectV) Min 

Vo = O. lV, Vee-O. 1 V 
2. a 1.5 

V'H High-level Input voltage 
1101 =20"A 

4.5 3.15 
6. a 4.2 

2. a 
V'L Low-level Input voltage 

Vo = 0. 1 V, Vee-a. 1 V 
4.5 

.10 1 = 20"A 
6. a 

10H = -20"A 2. a 1.9 

10H = -20"A 4.5 4.4 

V OH HIgh-level output voltage VI = VJH! V ll 10H = -20"A 6. a 5.9 
10H = -4. OmA 4.5 4.18 
10H = -5. 2mA 6. a 5.68 

IIOL = 20"A 2.0 

10L = 20"A 4.5 

VOL Low-level output voltage VI = V1H , VIL 10L = 20"A 6. a 
10L = 4.0mA 4.5 
10L = 5.2mA 6.0 

I'H High-level mput current V,=6V 6.0 

III Low-level Input current V,=OV 6.0 

Icc QUiescent supply current VI = Vee, GND, 10 = O"A 6.0 

SWITCHING CHARACTERISTICS (Vee = 5,V. T a = 25"C) 

Symbol Parameter Test conditions 

fmax 

hLH 

tTHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

Maximum clock frequency 

Low-level to hIgh-level and hIgh-level to low-level 

output transitIOn time 

Low-level to high-level and high-level to low-level 

output propagation tIme (CK -Q) 

Low-level to high-level and hIgh-level to low-level 

output propagatIon tIme (ET - RCa) 

Low-level to hIgh-level and hIgh-level to low-level 

output propagatIon tIme (CK - RCO) 

CL = 15pF(Note4) 

• MITSUBISHI 
.!1ft!.. ELIECTRIC 

Limits 

25"C -40-+B5"C Umt 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 
4.4 

5.9 V 

4.13 
5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 
-0.1 -1.0 

J.l-A 

4.0 40.0 J.l-A 

Limits 
Umt 

Min Typ Max 

30 MHz 

10 

10 
ns 

28 
34 

ns 

26 
32 

ns 

30 

36 
ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC163P 
M74HC163DP 

PRES~TTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 

SWITCHING CHARACTERISTICS (Vcc = 2-SV. T a = -40-+85"(;) 

Limits 

Symbol Parameter Test condItions 25'C 

VcdV) Min Typ Max 

2.0 5 
, fmax Maximum clock frequency 4.5 27 

S.O 32 

2.0 75 

hLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

tTHL 
output transitIon time 4.5 15 

'6.0 13 

2.0 170 

tpLH Low-level to high-level and 4.5 34 

high-level to low·level 6.0 29 

output propagation time 2.0 205 

tpHL (CK-Q) CL = 50pF (Note 4) 4.5 41 

6.0 35 

2.0 160 

tpLH Low-level to high-level and 4.5 32 

high-level to low-level 6.0 27 

output propagation time 2.0 195 

tpHL (ET - RCO) 4.5 39 

6.0 33 

2.0 175 

tpLH Low-level to high-level and 4.5 35 

hlgh·level to low-level 6.0 30 

output propagation time 2.0 215 

tpHL (CK- RCO) 4.5 43 

6.0 37 

C , Input capacitance 10 

CpD Power dISSipation capacitance (Note 3) 62 

Note 3 Cpo 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 = Cpo' Vee' • f,+lce • Vee 

Note 4 Test CirCUit 

PG 

2-134 

INPUT 

Q 

son 

Vee 

OUT 

OUTPUT 

(1)The pulse generator (PG) has the following 
characteristics (10%-90%), tr = 6ns. tf = 6ns 

(2) The capacitance CL includes stray wiring 
capacitance and the probe mput capacitance 

• MITSUBISHI 
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-40-+B5'C Unit 

Min Max 

4 

21 MHz 

25 

95 

19 

16 

95 
ns 

19 

16 

214 

43 

36 

258 
ns 

52 

44 

202 

40 

34 

246 
ns 

49 

42 

221 

44 

37 

271 
ns 

54 

46 

10 pF 
pF 



MITSUBISHI HIGH SPEED CMOS 

M74HC163P 
M74HC163DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 

TIMING REQUIREMENTS (Vee = 2-6V, T a = -40-+8S"C) 

Symbol 

tW(CK) 

tsul p) 

tSU(LOAD) 

tsu(R) 

tSUI E) 

thlp) 

th(LOAO) 

thlR) 

thlE) 

treelR) 

trec(loAOl 

Parameter 

Clock pulse width 

P setup trme with 

respect to CK 

LOAD setup time with 

respect to CK 

R setup time with 

respect to CK 

ET• Ep setup time with 

respect to CK 

P hold time with 

respect to CK 

LOAD hold time with 

respect to CK 

jj hold lime with 

respect to CK 

Er, Ep hold time with 

respect to CK 

R recovery trme with 

respect to CK 

--
LOAD recovery trme with 

respect to CK 

Test conditions 

vedv) 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

• MITSUBISHI 
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Limits 
1-----

25'(; -40-+85"C Unit 

Min Typ Max Min Max 

80 101 

16 20 ns 

14 17 

150 189 

30 38 ns 

26 32 

135 170 

27 34 ns 

23 29 

160 202 

32 40 ns 

27 34 

200 250 

40 50 ns 

34 43 

50 63 

10 13 ns 

9 11 

0 0 

0 0 ns 

0 0 

0 0 

0 0 ns 

0 0 

0 0 

0 0 ns 

0 0 

125 158 

25 32 ns 

21 27 

125 158 

25 32 ns 

21 27 
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MITSUBISHI HIGH SPEED CMOS 

M74HC163P 
M74HC163DP 

PRESETTABLE 4·BIT BINARY COUNTER WITH SYNCHRONOUS RESET 

TIMING DIAGRAM 

R 50% 

CK 

00-03 

RCO 

PO-P3 

CK 

APPLICATION EXAMPLE 
eCONNECTIONS FOR 

LOW-SPEED APPLICATIONS H 

ENABLE INPUT 

,----------------------------------------Vcc 
50% 

GND 
ISUiR) thiRl treceR) tW(CK) 

Vee 

GND 
tpHL 

90% .r------------~ 90% 

50% 
10% 1'-"'10""%""0 _______ VOL 

Vee 

,..----------------- Vee GND 

50% 

GND Vee 

CK 

r---------~------------Vee GND 

50% 

~-------+-----------GND Vee 

50% 

Vee GND 

GND VOH 

VOL 

10" COUNTER USING CASCADE CONNECTION 

TO NEXT STAGE 

COUNTPULSE--~L-------------~--------------~------------~ TO NEXT STAGE 

eCONNECTIONS FOR 

HIGH-SPEED APPLICATIONS 

ENABLE INPUT 

COUNT PULSE ~~--------------~------------~~------------~------------~ 
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TO NEXT STAGE 

TO NEXT STAGE 

TO NEXT STAGE 



MITSUBISHI HIGH SPEED CMOS 

M74HC164P 

8-BIT SERIAL-INPUT PARALLEL-OUTPUT SHIFT REGISTER 

DESCRIPTION 
The M74HC164 is a semiconductor Integrated circUit con
sisting of an 8-bit serial-Input serial/parallel-output shift 
register with direct reset input. 

FEATURES 
• High-speed· (clock frequency) 60MHz typ 

(CL=15pF, Vcc=5V) 

• Low power dissipation: 20"W/package (max) 
(Vcc=5V, Ta=25'C, qUiescent state) 

• High noise margin: 30% of Vce, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range· Vee=2-6V 
• Wide operating temperature range: Ta=-40-+85'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC164 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40006 series 
while giving high-speed performance equivalent to the 
74LS164 

The M74HC164 contains eight edge-triggered D-type fllp
flops. The logical product A1 • A2 of the serial data inputs 
A 1 and A2 acts as the Input of the shift registers. Outputs 
QA through QH are taken out from the outputs of each flip
flop. 
When both A1 and A2 are high, by applying the clock pulse 
to clock input CK, the high-level signals will be shifted syn
chronously With the clock pulse in the order of QA-QH. 
When at least one of A1 or A2 is low, a low-level signal will 

LOGIC DIAGRAM 

DIRECT 
DATA 

INPUTS 

DIRECT 
RESET 
INPUT 

,------

j A1 
A2 

PIN CONFIGURATION (TOP VIEW) 

j A1-
SERIAL 
DATA INPUTS 

A2-

1 ::= 3 

OUTPUTS I 
OC-

OD-

GND 

Outline 14P4 

vee 

OUTPUTS 

DIRECT 
RESET INPUT 

CLOCK INPUT 

be shifted synchronously With the clock pulse. The shift op
eration will take place when CK changes from low-level to 
high-level. 
When direct reset input RD is low, all outputs will be reset 
to low-level Irrespective of other Inputs. When used as a 
shift register, RD should be maintained at high-level. 

OUTPUTS 

CLOCK ~CP , 

INPUT CK! ~;~} I 

I ______ ----------------------------~ 
, GND 
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MITSUBISHI HIGH SPEED CMOS 

M74HC164P 

a-BIT SERIAL-INPUT PARALLEL-OUTPUT SHIFT REGISTER 

FUNCTION TABLE (Note 1) 

Operation Inputs Outputs 

mode RD CK A1 A2 QA QB QC QD QE QF 

Reset L X X X L L L L L L 

H t L L L QAo QBo QCo QDo QEo 

H t H L L QAo QBo QCo QDo QEo 
Right shift 

H t L H L QAo QBo QCo QDo QEo 

H t H H H QAo QBo QCo QDo QEo 

No change H ! X X QAo QBo QCo QDo QEo QFo 

Note 1 t: Change from low to high level 
! : Change from hlgh:to low level 

QO : Output state Q before clock ,nput changed 
X : Irrelevant 

OPERATION TIMING DIAQRAM 

2-138 

u 
I 

LJI ________ ~~ ____ __ 
I 

A2_.....;..'....;.-__ ....... 

CK , 
I 

QA:::~l~ __ ~ ___ ~ L.II ______ ~~-------
---, i ~ 

QB ___ ~,~--~--------....... ~ t ______ ~~--------_ 

---~ QC ___ ~:~--~------____ ....... ~ ____ ~~ ______ ___ 

I 
QD:::'+'~ __ ~ ________________ ~ L.II~~ __________ _ 

I I 
I , 

---., I r-"I QE ___ ~!.....;.. __ ~ __________ ~ ~ 1~-------

, , 
QF:::~ I ~,-+--~-----------""'" ~+,~------, , 
QG:::+1-+_~ _____________ ~r----l~,~ ________ __ 

QH:::i I r-1~'~ _____ _ 
, , , 
~ IE ';rI"liJI 

RESET RIGHT SHIFT RESET 

• MITSUBISHI 
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QG QH 

L L 

QFo QGo 

QFo QGo 

QF" QGo 

QFo QGo 

QGo QHo 



MITSUBISHI HIGH SPEED CMOS 

M74HC164P 

S-BIT SERIAL-INPUT PARALLEL-OUTPUT SHIFT REGISTER 

ABSOLUTE MAXIMUM RATINGS (Ta= -40-+85'C) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

1'K 
V, < OV 

Input protection diode current 
V, > Vee 

10K 
Vo < OV 

Output parasitic diode current 
Vo > Vee 

10 Output current, per output pm 

Icc Supply/GND current Vee. GND 

Pd Power diSSipation 

Tsig Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85'C) 

Symbol 
Limits 

Parameter 
Min Typ Max 

Vee Supply voltage 2 6 
V, Input voltage 0 Vee 
Vo Output voltage 0 Vee 
Tom Operatmg temperature range -40 +85 

I Vee=2.0V 0 1000 

I" If Input nsetlme, fall time I Vee=4.5V 0 500 
I Vee =6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H High-level mput voltage 

V,L Low-level Input voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

I'H High-level mput current 

I'L Low-level mput current 

Icc QUiescent supply current 

Test conditions 

Vedv) 

Vo = O.IV, Vee-O. IV 
2.0 

1101 =20,uA 
4.5 

6.0 

2.0 
Vo = O.IV. Vee-O.IV 

4.5 
1101 = 20,uA 

6.0 

10H = -20,uA 2.0 

10H = -20,uA 4.5 

VI = VIH, V1L 10H = -20,uA 6.0 

10H = -4.0mA 4.5 

10H = -5.2mA 6.0 

10L = 20,uA 2.0 

10L = 20,uA 4.5 

VI = V1H1 Vil IOL = 20,uA 6.0 

10L = 4.0mA 4.5 

10L = 5.2mA 6.0 

V, =6V 6.0 

V,=OV 6.0 

VI = Vee, GND, 10=O,uA 6.0 

• MITSUBISHI 
"'ELECTRIC 

Unit 

V 

V 

V 
·c 

ns 

Min 

1.5 

-3.15 

4.2 

1.9 

4.4 

5.9 

4.18 

5.68 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 
-20 

20 
mA 

-20 

20 
mA 

±25 mA 
+50 mA 
500 mW 

-65-+150 ·c 

Limits 

25'C -40-+B5'C Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1.35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
I-'A 

4.0 40.0 I-'A 
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MITSUBISHI HIGH SPEED CMOS 

M74HC164P 

8-BIT SERIAL-INPUT PARALLEL-OUTPUT SHIFT REGISTER 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25'C) 

Symbol Parameter Test conditions 
Min 

fmax Maximum clock frequency 30 

'hLH Low-level 10 high-level and high-level 10 low-level 

tTHL output transitIOn time 

tpLH Low-level to high-level and high-level 10 low-level CL = 15pF (Note 3) 

tpHL oulpul propagallon lime (CK - 0) 

tpHL 
High-level to low-level oulput propagallOn lime 

(11,; - 0) 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85"(;) 

Llmils 

Symbol Parameter Test conditions 25t 

vedV) Min Typ Max 

2.0 5 

fmax Maximum clock frequency 4.5 27 

6.0 31 

2.0 75 

tTLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

hHL 
output transition time 4.5 15 

CL = 50pF (Nole 3) 
6.0 13 

2.0 175 

tpLH Low-level to high-level and 4.5 35 

high-level to low-level 6.0 30 

output propagation time 2.0 175 

tpHL (CK-O) 4.5 35 

6.0 30 

High-level to low-level oulput 2.0 205 

tPHL propagation time 4.5 41 
(11,; -0) 6.0 35 

C , Input capaCitance 10 

Cpo Power dlSSlpallon capacllance (Note 2) 150 

Note 2 Cpo 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: 

TIMING 

Symbol 

tw 

tsu 

th 

tree 
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Po = Cpo' Vee2 • f,+lee • Vee 

REQUIREMENTS (Vee = 2-6V, T a = -40-+85'C) 

Parameter 

CK, Ro pulse width 

o setup lime With 

respect 10 CK 

o hold time With 

respect to CK 

-
RD recovery time With 

respect 10 CK 

Test condilions 

Vcc(V) 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

• MITSUBISHI 
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Limits 

25t 

Min Typ Max 

80 

16 

14 

50 

10 

9 

5 

5 

5 

5 

5 

5 

Llmlls 
UniI 

Typ Max 

MHz 

10 

10 
ns 

30 

30 
ns 

35 ns 

-40-+85t UniI 

Min Max 

4 

21 MHz 

24 

95 

19 

16 

95 
ns 

19 

16 

218 

44 

38 

218 
ns 

44 

38 

256 

51 ns 

44 

10 pF 

pF 

-40-+85'C Unit 

Min Max 

100 

20 ns 

18 

65 

13 ns 

11 

5 

5 ns 

5 

5 

5 ns 

5 



Note 3 : Test Circuit 

INPUT 

PG 1--+---1 

son 

TIMING DIAGRAM 

A1,A2 

CK 

Q 

RD 

CK 

Q 

MITSUBISHI HIGH SPEED CMOS 

M74HC164P 

I-BIT SERIAL-INPUT PARALLEL-OUTPUT SHIFT REGISTER 

Vee 

OUT 

GND 

OUTPUT 

tsu 

tpHL 

(1)The pulse generator (PG) has the follOWing 
characteristics (10%-90%)' tr = 6ns, tf = 6ns 

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

Vee 

GND 

Vee 

'------ GND 

hLH 

tw 

50% 

• MITSUBISHI 
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~=~----- VOL 

hHL 

Vee 

GND 

Vee 

GND 

VOH 

VOL 

2-141 



MITSUBISHI HIGH SPEED CMOS 

M74HC174P 
M74HC174DP 

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

DESCRIPTION 
The M74HC174 is a semiconductor integrated circuit con
sisting of six positive-edge triggered D-type flip flops with 
common clock and direct reset inputs, and independent 
data input. 

FEATURES 
• High-speed: (clock frequency) 60MHz typo 

(CL=15pF, Vcc=5V) 

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

• High noise margin: 30% of Vce, min (Vec=4.5V, 6V) 

• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vec=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 M74HC174 to 
maihtain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS174. 
The M74HC174 contains six edge-triggered D-type flip 
flops, sharing common clock input CK, and direct reset in
put Ro. 
When CK changes from low-level to high-level, the signals 
just previously input at D appears at outputs Q in accord

ance with the function table given. 
When RD is low, all the outputs Q will become low 
irrespective of other inputs. When used as a D-type flip 
flop, RD should be maintained at high-level. 

LOGIC DIAGRAM 

00 01 ,--. -
I 

I 
I 

DIRECT RESET INPUT Ro 

CLOCK INPUT CK 9 

6 

02 

PIN CONFIGURATION (TOP VIEW) 

DIRECT 
RESET INPUT 

OUTPUT 00-

j DO ..... 

DATA INPUTS 
01 ..... 

OUTPUT 

DATA INPUT 

OUTPUT 02-

GNO 

16P4 
Outline 16P2P 

FUNCTION TABLE (Note 1) 

vee 

OUTPUT 

f OATA INPUTS 

OUTPUT 

DATA INPUT 

OUTPUT 

CLOCK INPUT 

Inputs Output 

RD CK D 0 
H t H H 

H t L L 

H 
* 

X 0 0 

L X X L 

H L X 0 0 

Note 1 X: Irrelevant 
t : Change from low to high level 
* : Change from high to low level 
00 : Output state a before clock input 

changed 

OUTPUTS 

02 

11 
03 

13 
D4 

14 
05, 

Vee 

_-®-_J 
GNO 

DATA INPUTS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC174P 
M74HC174DP 

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

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+85'C. unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 

1'K 
V, < OV 

Input protection diode current 
V, > Vee 

Va < OV 
10K Output paraSitic diode current 

Va> Vee 

10 Output current. per output Pin 

Icc Supply/GND current Vee. GND 

Pd Power diSSipation (Note2) 

Tstg Storage temperature range 

Note 2 M74HC174DP. T a = -40-+50"C and T a = 50-85'C are derated at -5mWf"C 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85'C) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage 0 Vee 
Va Output voltage 0 Vee 

Topr Operating temperature range -40 +85 

I Vee =2.0V 0 1000 

t r• tf Input rrsetrme, falltrme I Vee - 4.5V 0 500 

I Vee=6.aV 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H High-level Input voltage 

V,L Low·level Input voltage 

VOH Hlgh·level output voltage 

VOL Low·level output voltage 

I'H High-level mput current 

I'L Low-level mput current 

Icc QUiescent supply current 

Test condItIOns 

Vee(V) 

2.0 
Vo=O.1V, Vee-a. IV 

4.5 
1101 = 2a"A 

6.0 

2.0 
Va = O.IV, Vee-a. IV 

4.5 
1101 = 20"A 

6.0 

10H = -20"A 2.0 

10H = -20"A 4.5 

VI = V'H! V1l 10H = -20"A 6.0 

10H = -4.0mA 4.5 

10H = -5.2mA 6.0 

10L = 20"A 2.0 

10L = 20"A 4.5 

V,= V'HI V1L 10L = 20"A 6.0 

10L = 4.0mA 4.5 

10L = 5. 2mA 6.0 

V, =6V 6.0 

V,=OV 6.0 

VI = Vee. GND, 10=0"A 6.0 

• MITSUBISHI 
.... ELECTRIC 

Unit 

V 

V 

V 
·C 

ns 

Min 

1.5 

3.15 

4.2 

1.9 

4.4 

5.9 

4.18 

5.68 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

+25 mA 
±50 mA 
500 mW 

-65-+150 ·C 

limits 

25'C -40-+85,(; Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
/.LA 

4.0 40.0 /.LA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC174P 
M74HC174DP 

HEX D. TYPE FLlP·FLOP WITH COMMON CLOCK AND RESET 

SWITCHING CHARACTERISTICS (Vee =5V, Ta=25'c) 

Symbol Parameter Test conditions 
Min 

fmax Maximum clock frequency 30 
hLH Low-level to high-level and high-level to low-level 

tTHL output transition time 

tpLH Low-level to high-level and high-level to low-level CL = 15pF (Note4) 

tpHL output propagatIOn time (CK - 0) 

tpHL 
High-level to low-level output propagation time 

(Fi;; - 0) 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85'c) 

limIts 

Symbol Parameter Test conditions 25t 

VedV) Min Typ Max 

2.0 5 
fmax Maximum clock frequency 4.5 27 

6.0 31 
2.0 75 

hLH Low-level to high-level and 4.5 15 
6.0 13 

high-level to low-level 
2.0 75 

tTHL 
output transition time 4.5 15 

CL = 50pF (Note 4) 
6.0 13 
2.0 165 

tpLH Low-level to high-level and 4.5 33 
high-level to low-level 6.0 28 
output propagatton time 2.0 165 

tpHL (CK-O) 4.5 33 
6_0 28 

High-level to low-level output 2.0 165 
tpHL propagation lime 4.5 33 

(Fi;;-O) 6.0 28 
C , Input capacitance 10 
Cpo Power dISSIpation capaCitance (Nole 3) 64 

Note 3 Cpo 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 uSIOg the following formula 
Po = Cpo' Vee' • f,+lee • Vee 

TIMING 

Symbol 

tW(CK) 

tW<Ro) 

tsu 

th 

tree 
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REQUIREMENTS (Vee = 2-6V, T a = -40-+85t) 

Parameter 

Clock pulse width 

Direct reset pulse width 

o setup time with 

respect to CK 

o hold time with 

respect to CK 

Ro recovery time with 

respect to CK 

Test conditions 

VcdV) 

2.0 
4.5 
6. a 
2. a 
4.5 
6. a 
2.0 
4.5 
6.0 
2. a 
4.5 
6.0 
2_0 

4.5 
6. a 

• MITSUBISHI 
"'ELECTRIC 

Limits 

25t 

Min Typ Max 

80 
16 
14 
80 
16 
14 

100 
20 
17 

5 
5 
5 
5 
5 
5 

Limits 
Unit 

Typ Max 

MHz 

10 
10 

ns 

30 
30 

ns 

30 ns 

-40-+85t Unit 

Min Max 

4 
21 MHz 

24 
95 
19 
16 
95 

,ns 

19 
16 

206 
41 
35 

206 
ns 

41 
35 

206 
41 ns 

35 
10 pF 

pF 

-40-+85t Unit 

Min Max 

106 
20 ns 

18 
106 
20 ns 

18 
125 
25 ns 

21 
5 
5 ns 

5 
5 
5 ns 

5 



Note 4 : Test CirCUIt 

INPUT 

PG 1--+---1 

50n 

TIMING DIAGRAM 

Ro~ 

D 

CK 

Q 

Ro 

CK 

Q 

MITSUBISHI HIGH SPEED CMOS 

M74HC174P 
M74HC174DP 

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

Vee OUTPUT 

DUT 

GND 

Iw(ROl 

ICL 
(llThe pulse generator (PG) has the following 

characteristics (10%-90%). tr = 6ns, tf = 6ns 
(2) The capacitance CL Includes stray wIring 

capacitance and the probe Input capacitance. 
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Vee 

GND 

Vee 

GND 

Vee 

GND 

Vee 

GND 

Vee 

GND 

VOH 

VOL 
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MITSUBISHI HIGH SPEED CMOS 

M74HC17SP 
M74HC17SDP 

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

DESCRIPTION 
The M74HC175 is a semiconductor integrated circuit con
sisting of four positive-edge triggered D-type flip-flops with 
common clock input and direct reset input. 

FEATURES 
• High-speed: (clock frequency) aOMHz typo 

(CL=15pF, Vcc=5V) 

• Low power dissipation: 20ttW/package (max) 
(Vcc=5V, Ta=25"C, quiescent state) 

• High noise margin: 30% of Vee, mm (Vcc=4.5V, av) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vcc=2-aV 
• Wide operating temperature range: Ta=-40-+85°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC175 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS175. 
The M74HC175 contains four edgetriggered D-type flip
flops. sharing common clock input CK and direct reset in
put Ro. 
When CK changes from low-level to high-level, the signals 
just previously input at D appears at outputs a and Q in 

LOGIC DIAGRAM (EACH FLIP-FLOP) 

DIRECT 

R~J~JT R,;o-

CP 

CP 

'-----CP 

PIN CONFIGURATION (TOP VIEW) 

DIRECT R,;-1 RESET INPUT vee 

OUTPUTS 1 
QO-

DATA INPUTS 1 

OUTPUTS i 
GND 9 - CK CLOCK INPUT 

. 16P4 
Outline 16P2P 

accordance with the function table given. When Ro is low. 
a and Q will become low and high, irrespective of other in
puts. When used as a D-type flip flop, Ro should be main
tained at high-level. 

TO THE OTHER 3 CIRCUITS 

CP 

CP 

Q 

OUT
PUTS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC175P 
M74HC175DP 

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

FUNCTION TABLE (Note 1) 

Inputs 

RD CK D 

H t H 

H t L 

H ~ X 

H L X 

L X X 

Note 1 x: Irrelevant 
t : Change from low to high level 
j : Change from high to low level 

Outputs 

Q 

H 

L 
QO 

QO 

L 

QO : Output state Q before clock mput changed 
00 : Output state 0 before clock mput changed 

Q 

L 

H 
QO 

QO 
H 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+BS·C, unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

1'K Input protection diode current 
V, < OV 

V, > Vee 

10K Output parasitic diode current 
Vo< OV 

Va> Vee 

10 Output current, per output pin 

Icc Supply/GND current Vee, GND 

Pd Power diSSipation (Note 2) 

Tstg Storage temperature range 

Note 2 M74HC175DP, T a = -40-+50t and T a = 50-85t are derated at -5mW/·C 

• MITSUBISHI 
.... ELECTRIC 

Ratmgs Unit 

-0.5-+7.0 V 
-0. 5-Vee+0. 5 V 
-0. 5-Vee+0, 5 V 

-20 

20 
mA 

-20. 

20 
mA 

+25 mA 
+50 mA 
500 mW 

-65-+150 ·C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC17SP 
M74HC17SDP 

QUADRUPLE D· TYPE FLIP· FLOP WITH COMMON CLOCK AND RESET 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85t) 

l1mrts 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 2 6 V 

V, Input voltage 0 Vee V 

Va Output voltage 0 Vee V 

Toor Operating temperature range -40 +85 "C 
Vee = 2.0V 0 1000 

t r• tf Input nsetime, famlme Vee = 4.5V 0 500 ns 

Vee - 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

Vee(V) Min 

2.0 1.5 

V,H High-level Input voltage 
Va = O. lV, Vee-O. IV 

4.5 3.15 
1101 =20"A 

6.0 4.2 

Va = O.IV, Vee-O. IV 
2.0 

V,L Low-level input voltage 
1101 = 20" A 

4.5 

6.0 

10H = -20"A 2.0 1.9 

10H = -20"A 4.5 4_4 

VOH High-level output voltage VI = V1H, V 1L 10H = -20"A 6.0 5_9 

10H = -4.0mA 4.5 4.18 

10H = -5.2mA 6.0 5_68 

10L = 20!,A 2.0 

10L = 20!,A 4.5 

VOL Low-level output voltage VI = V1H, VIL 10L = 20!,A 6.0 

10L= 4.0mA 4.5 

10L = 5.2mA 6.0 

I'H High-level ,"put current V, =6V 6.0 

I'L Low-level Input current V,=OV 6.0 

Icc QUIescent supply current VI = Vee, GND. 10 = O!'A 6.0 

SWITCHING CHARACTERISTICS (Vcc=5V. Ta =25t) 

Symbol Parameter Test conditions 

fmax 

hLH 

tTHL 

tpLH 

tpHL 

tpLH 

tpHL 

2-148 

Maximum clock frequency 

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

output transition time 

Low-level to high-level and high-level to low-level 

output propagation time (CK - Q, 0) 
Low-level to high-level and high-level to low-level 

output propagation time CRo - Q. 0) 

CL = 15pF (Note 4) 

• MITSUBISHI 
"'ELECTRIC 

Limits 

25t -40-+85"(; Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
I1A 

4.0 40.0 I1A 

Limits 
Umt 

Min Typ Max 

35 MHz 

10 

10 
ns 

25 

25 
ns 

20 

20 
ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC17SP 
M74HC17SDP 

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

SWITCHING CHARACTERISTICS (Vcc = 2-6V, T a = -40-+85"(;) 

Limits 

Symbol Parameter Test conditions 25'C 

Vcc<V) Min Typ Max 

2. a 6 

Imax Maximum clock frequency 4.5 30 

6.0 35 

2.0 75 

hLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2. a 75 

hHL 
output transltloJ"tlme 4.5 15 

6. a 13 

2. a 150 

tpLH Low-level to high-level and CL = 50pF (Note4) 4.5 30 

high-level to low-level 6. a 26 

output propagation time 2. a 150 

tpHL (CK-Q,O) 4.5 30 

6. a 26 

2. a 125 

tPLH Low-level to high-level and 4.5 25 

high-level to low-level 6. a 21 

output propagation time 2. a 125 

tpHL (il;; - Q, 0) 4.5 25 

6. a 21 

C, Input capacItance 10 

Cpo Power diSSipation capacitance (Note 3) 52 

Note 3 Cpo IS the internal capacitance 01 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 = Cpo' Vcc' • f,+lcc • Vce 

TIMING REQUIREMENTS (Vcc = 2-6V, T a = -40-+85'C) 

Symbol 

tW(CK) 

tW<Ro) 

Isu 

Ih 

tree 

Parameter 

Clock pulse Width 

Direct reset pulse Width 

o setup time with 

respect to CK 

D hold time with 

respect to CK 

-
AD recovery tim e with 

respect to CK 

Test conditions 

Vcc<v) 

2. a 
4.5 

6. a 
2. a 
4.5 

6. a 
2. a 
4.5 

6. a 
2.0 

4.5 

6. a 
2.0 

4.5 

6. a 

• MITSUBISHI 
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Limits 

25'C 

Min Typ Max 

80 

16 

14 

80 

16 

14 

100 

20 

17 

5 

5 

5 

100 

20 

17 

-40-+85'(; Unit 

Min Max 

5 

24 MHz 

28 

95 

19 

16 

95 
ns 

19 

16 

189 

38 

32 

189 
ns 

38 

32 

158 

32 

27 

158 
ns 

32 

27 

10 pF 

pF 

-40-+85"(; Unit 

Min Max 

101 

20 ns 

17 

101 

20 ns 

17 

126 

25 ns 

21 

5 

5 ns 

5 

126 

25 ns 

21 
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MITSUBISHI HIGH SPEED CMOS 

M74HC175P 
M74HC175DP 

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

Note 4 : Test CircUit 

INPUT 

PG 1----1f--I 

500 

TIMING DIAGRAM 

Vee 

DUT 

OUTPUT 

(l)The pulse generator (PG) has the following 
characteristics (10%-90%). tr = 6ns, tf = 6ns 

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

J r-------------------------------------------------------------Vcc 
Ro 

GND 

.------------ Vec 

D 

tsu GND 

Vee 

CK 

'-------- GND 

Q 

~~~----------------VOL 

.Jr.,.,..,.,----------------- VOH 

Q 

VOL 

tW(RQl 

Vce 

GND 

Vec 

CK 50% 

GND 

VOH 

Q 50% 

VOL 

VOH 

VOL 
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MITSUBISHI HIGH SPEED CMOS 

M74HC237P 

1-0F-B DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 

DESCRIPTION 
The M74HC237 is a semiconductor integrated circuit con
sisting of a 3-bit binary to 8-line decoder/demultiplexer 
with address latch. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• BUilt-in address latch 
• High-speed: 18ns typo (CL=15pF, Vce=5V) 

• Low power dissipation: 20,uW/paekage (max) 
(Vee=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: Ta=-40-+85°C 

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

LOGIC DIAGRAM 

INPUTS 

LATCH·ENABLE 
INPUT 

CHIP SELECT 1 
INPUTS 

OUTPUT 

Outline 16P4 

i----------------®--

INPUTS 

LATCH
ENABLE 

INPUT 

CHIP 
SELECT 
INPUTS 

I 

I 

I 

---------------0--~ 
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GND 

OUTPUTS 

OUTPUTS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC237P 

1.0F.8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC237 to 
maintain the low power dissipation and high noise margin 
~haracteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS237. 
The M74HC237 consists of a 3-bit binaly to 8-line decoder/ 
demultiplexer with an address latch to store the signals of 
inputs AO through A2. When latch-enable input LE is low, a 
3-b'it binary code is applied to inputs AO through A2 goes 
through the latch and becomes a code input signal. In this 
case, one of outputs YO through Y7 corresponding to this 

FUNCTION TABLE (Nole 1) 

Inpuls 

LE CS1 CS2 A2 A1 AO YO 

X X H X X X L 

X L X X X X L 

L H L L L L H 

L H L L L H L 

L H L L H L L 

L H L L H H L 

L H L H L L L 

L H L H L H L 

L H L H H L L 

L H L H H H L 

H H L X X X YOo 

Nole 1 X: Irrelevanl 
yO : Oulpul state Y before LE changed to high level 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+85t) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V, <OV 
1'K Input protection diode current 

V, > Vee 

vo<OV 
10K Output parasitic diode current 

Vo > Vee 

10 Output current. per output pin 

Icc SupplylGND current Vee, GND 

Pd Power diSSipation 

Tstg Storage temperature range 

value will become high and the other outputs will all be
come low. When LE is high, the AO through A2 signals ex
isting immediately prior to the high-level setting will be 
stored in the latch. In this case, those stored contents will 
not change even if AO through A2 are changed. 
In this case, chip select inputs CS1 and CS2 should be 
maintained at high and low, respectively. When CS1 and 
CS2 are in conditions other than those given above, all out
puts will become low. 
When operated as a 1-of-8 demultiplexer, CS1 or CS2 is 
used as a data input and AO through A2 are used as select
ing inputs. 

Oulpuls 

Y1 Y2 Y3 Y4 YS YB Y7 

L L L L L L L 

L L L L L L L 

L L L L L L L 

H L L L L L L 

L H L L L L L 

L L H L L L L 

L L L H L L L 

L L L L H L L 

L L L L L H L 

L L L L L L H 

Y1° Y2° Y3° Y4° YSo YBo Y7° 

Conditions Ratings Unit 

0.5 +7.0 V 

0.5 Vee+0.5 V 

O. 5-Vee+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

±25 mA 

±50 mA 

500 mW 

65-+150 'C 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+B5t) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

Topr Operating temperature range 

I Vcc=2.0V 

Ir, If Input (lSetlme, falltlme I Vee = 4.SV 

1 Vce=6.0V 

2-152 

limits 

Min Typ Max 

2 B 
0 Vee 

0 Vee 
-40 +85 

0 1000 

a 500 

0 400 
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Umt 

V 

V 

V 

"C 

ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC237P 

1-0F-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

VeC<V) Min 

2.0 1.5 

V ,H High-level Input voltage 
Va = O. lV, Vee-D. IV 

4.5 3.15 
1101 =20"A 

6.0 4.2 

2.0 

V ,L Low-level mput voltage 
Va = O. IV, Vee-D. IV 

4.5 
110 1= 20"A 

6.0 

10H = -20"A 2.0 1.9 

10H = -20"A 4.5 4.4 

V OH High-level output voltage V, = V,H. V,L 10H = -20"A 6.0 5.9 

10H = -4.0mA 4.5 4.18 

10H = -5.2mA 6.0 5.68 

10L = 20"A 2.0 

10L = 20"A 4.5 

VOL Low-level output voltage V, = V'H. V,L 10L = 20"A 6.0 

10L = 4.0mA 4.5 

10L = 5.2mA 6_0 

I'H High-level mput current V,=6V 6.0 

I'L Low-level rnput current V,=OV 6.0 

Icc QUiescent supply current v, = Vee. GND, 10= O"A 6.0 

SWITCHING CHARACTERISTICS (Vee = SV, Ta=2S'C) 

Symbol Parameter Test conditions 

hLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 

output propagation time (A - y) 

Low-level to high-level and high-level to low-level 

output propagation time (CS2 - y) 

Low-level to high-level and high-level to low-level 

output propagation time (CS1 - y) 

Low-level to high-level and high-level to low-level 

output propagation time (LE - y) 

CL = 50pF (Note 3) 

• MITSUBISHI 
;"ELECTRIC 

Limits 

25"(; -40-+85"(; UOit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0_1 -1.0 
).LA 

4.0 40.0 J.lA 

Limits 
UOit 

Min Typ Max 

10 
10 

ns 

41 

32 
ns 

35 

25 
ns 

35 

27 
ns 

44 

33 
ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC237P 

1-0F-8 DECODER/DEMUL TIPLEXER WITH ADDRESS LATCH 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+S5"C) 

limits 

Symbol Parameter Test condilions 25"(; 

Vcc(V) Min Typ Max 

2.0 75 

hLH Low-level to high-level and 4.5 15 
6.0 13 

high-level to low-level 
2.0 75 

hHL 
output transition time 4.5 15 

6.0 13 
2.0 235 

tpLH Low-level to high-level and 4.5 47 
high-level to low-level 6. a 40 
output propagation time 2. a 185 

tpHL (A-V) 4.5 37 
6.0 31 
2. a 200 

tpLH Low-level to high-level and 4.5 40 
high-level to low-level 

CL = 50pF (Note 3) 
6. a 34 

output propagatIOn time 2. a 145 
tpHL (CS2 - v) 4.5 29 

6. a 25 
2.0 200 

tpLH Low·level to high-level and 4.5 40 
high-level to low-level 6.0 34 
output propagation time 2.0 160 

tpHL (CSt-V) 4.5 32 
6. a 27 
2.0 250 

tpLH Low-level to high-level and 4.5 50 
high-level 10 low-level 6. a 43 
output propagation time 2. a 190 

tpHL (LE-V) 4.5 38 
6. a 32 

C I Input capacitance 10 
Cpo Power dissipation capaCitance (Note 2) 105 

Note 2 Cpo 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 = Cpo' Vee' • fl+lec • Vee 

TIMING REQUIREMENTS (Vee = 2-6V, T a = -40-+S5"C) 

Limits 

Symbol Parameter Test conditions 25"(; 

Vee(V) Min Typ Max 

2. a 80 
Iw LE pulse width 4.5 16 

6. a 14 

A setup time with 
2.0 lOa 

Isu 
respect to LE 

4.5 20 
6.0 17 

A hold time with 
2.0 50 

Ih 4.5 10 
respect to LE 

6.0 9 

2-154 • MITSUBISHI 
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-40-+85"(; Umt 

Min Max 

95 
19 
16 
95 

ns 

19 
16 

296 
59 
50 

233 
ns 

47 
40 

252 
50 
43 

183 
ns 

37 
31 

252 
50 
43 

202 
ns 

40 
34 

315 
63 
54 

239 
ns 

48 
41 
10 pF 

pF 

-40-+85"(; Unit 

Min Max 

101 
20 ns 
17 

126 
25 ns 
21 
63 
13 ns 

" 



MITSUBISHI HIGH SPEED CMOS 

M74HC237P 

1-0F-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 

Note 3 : Test Circuit 

INPUT Vee 

PG 1-----1~----1 DUT 

50n 

(tIThe pulse generator (PGI has the following 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacitance CL Includes stray wifing 
capacitance and the probe mput capacitance 

TIMING DIAGRAM 

A 

Y 

tpLH 

90% 

Y 50% 
10% 

trLH 

tw 

LE 

Y 

OUTPUT 

tpHL 

A 

A 

LE 

Vee 

CS1 

GND 

VOH 

Y 
VOL 

90% VOH 

VOL 

trHL CS2 

Y 
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r-----Vee 

50% 

GND 

Vee 

50% 

'----GND 

r-------Vee 

50% 

GND 

Vee 

GND 

VOH 

VOL 

Vcd 

GND 

VOH 

VOL 

Vee 

GND 

VOH 

VOL 
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MITSUBISHI HIGH SPEED CMOS 

M74HC240P 
M74HC240DWP 

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

DESCRIPTION 
The M74HC240 is a semiconductor integrated circuit con
sisting of two blocks of 3-state inverting buffers each with 
four independent circuits that share a common enable 
input. 

PIN CONFIGURATION (TOP VIEW) 

ENABLE INPUT EA ...... Vee 

INPUT ENABLE INPUT 

FEATURES 
• High-fanout 3-state output: (loL =6mA, IOH=-6mA) 
• High-speed: 10ns typo (CL=50pF, Vcc=5V) 
• Low power dissipation: 20,uW/package (max) 

(Vcc=5V, Ta=25'C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vcc=4.5V, 6V) 
• Capable of driving 15 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: T a=-40-+S5'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC240 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS240. 

OUTPUT YB4-

INPUT A2 ...... 

OUTPUT YB3-

INPUT A3 ...... 

OUTPUT YB2-

INPUT A4 ...... 

OUTPUT YB1-

GND 

20P4 
Outline 20P2V 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

LOGIC DIAGRAM (EACH BUFFER) 

INPUT 

TO OTHER THREE CIRCUITS 

~ 
I 
I 

A OR B o----+--Kf-...., 

Vee 

J The M74HC240 consists of two independent blocks with 
each block containing four buffers. 
When enable input E is low and input A (or B) is low then 
output Y will become high. However, if A (or B) is high then 
Y will become low. 

'I _ ~TPU..!.. 
~YAORYB 

When E is high then all outputs within the block will be
come high-impedance state, irrespective of A (or B). 
All eight buffer circuits can be controlled simultaneously by 
connecting EA and EB of the two blocks. 

FUNCTION TABLE (Note 1) 

Inputs 

A, B EA, EB 

L L 

H L 

X H 

Note 1: Z : High impedance 
X : Irrelevant 

Outputs 

VA, VB 

H 

L 

Z 

ENABLE 
INPUT 
EA OR EB 

t----L-~-~1_ 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+S5'C, unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V, < ov 
1'K Input protectIOn diode current v, > Vcc 

Vo < OV 
10K Output parasitic diode current 

Vo> Vcc 

10 Output current, per output pin 

Icc Supply/GND current Vee, GND 

Pd Power diSSipation (Note 2) 

Tstg Storage temperature range 

Note 2 : M74HC240DWP, T a = -40-+S0'C and T a = SO-S5'C are derated at -7mW/'C 
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Ratings 

-0.5-+7.0 

-0. 5-Vee+0. 5 

O. 5-Vee+0. 5 

-20 

20 

-20 

20 

±35 

±75 

500 

-65-+150 

Unit 

V 

V 

V 

mA 

mA 

mA 

mA 

mW 
·C 



MITSUBISHI HIGH SPEED CMOS 

M74HC240P 
M74HC240DWP 

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

RECOMMENDED OPERATING CONDITIONS (T a = -40-+S5'C) 

limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage 0 Vee 

Va Output voltage 0 Vee 

Top, Operating temperature range -40 +85 

I Vee = 2. OV 0 1000 

t" If Input nsetlme, falltlme I Vee = 4.SV a 500 

I Vee=6.0V a 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H High-level Input voltage 

V,L Low-level mput voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

I'H High-level mput current 

I'L Low-level mput current 

IOZH Off-state high-level output current 

IOZL Off-state low-level output current 

lee QUiescent supply current 

Test conditions 

Vee(V) 

2. a 
Vo=O.lV 

4.5 
1101 = 20llA 

6. a 
2. a 

Vo=O.lV, Vee-O.1V 
4.5 

1101 = 20llA 
6. a 

10H = -201lA 2. a 
10H = -2OIlA 4.5 

V,=V1L 10H = -201lA 6. a 
10H = -6.0mA 4.5 

10H = -7.8mA 6. a 
10L = 20llA 2.0 

10L = 20llA 4.5 

VI = V1H1 V1L 10L = 20llA 6. a 
10L = 6.0mA 4.5 

IOL=7.8mA 6. a 
V, =6V 6. a 
V,=OV 6.0 

V,=V1H, V'L, Vo = Vee 6.0 

V,=V1H , VIL, Vo= GND 6. a 
VI = Vee, GND, 10= OIlA 6. a 

• MITSUBISHI 
"'ELECTRIC 

Unit 

V 

V 

V 
·C 

ns 

Limits 

2S'C -40-+8S'C Unit 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
J-lA 

0.5 5.0 

-0.5 -5.0 
J-lA 

4. a 40. a J-lA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC240P 
M74HC240DWP 

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

SWITCHING CHARACTERISTICS (Vee=5V. Ta=25'C) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

hLH Low-level to high-level and high-level to low-level 10 

10 hHL output transition time 
CL = 50pF (Note 4) 

tpLH Low-level to high-level and high-level to low-level 18 

tpHL output propagation time (A - VA. B - VB) 18 

tpLz Output disable time from low-level and high-level 
CL = 5 pF (Note 4) 

25 

(EA - VA. EB - VB) tpHZ 25 

tPZL Output enable time to low-level and high-level 
CL = 50pF (Note 4) 

28 

(EA - VA. EB - VB) 28 tPZH 

SWITCHING CHARACTERISTICS (Vee = 2-6V. T a = -40-+85'C) 

Limits 

Symbol Parameter Test conditions 25'C -40-+85'C 

hLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLZ 

tpHZ 

tPZL 

tPZH 

tPZL 

tPZH 

C , 

Co 

Cpo 

Note 3 

2-158 

VeC<v) Min Typ Max Min 

2.0 60 

Low-level to high-level and 4.5 12 

CL = 50pF (Note 4) 
6.0 10 

high-level to low-level 
2.0 60 

output transition time 4.5 12 

6.0 10 

2.0 100 

4.5 20 

CL = 50pF (Note 4) 
6.0 17 

2.0 100 

Low-level to high-level and 4.5 20 

high-level to low-level 6.0 17 

output propagation time 2.0 150 
(A- VA, B- VB) 4.5 30 

CL=150pF(Note4) 
6.0 26 

2.0 150 

4.5 30 

6.0 26 

2.0 150 

Output disable time from 4.5 30 

CL = 50pF (Note 4) 
6.0 26 

low-level and high-level 
2.0 150 

(EA - VA, EB - VB) 4.5 30 

6.0 26 

2.0 150 

4.5 30 

CL = 50pF (Note 4) 
6.0 26 

2.0 150 

Output enable trme to low-level 4.5 30 

6.0 26 
and high-level 

2.0 200 
CEA - VA, EB - VB) 4.5 40 

CL = 150pF (Note 4) 
6.0 34 

2.0 200 

4.5 40 

6.0 34 

Input capacitance 10 

Off-state output capacitance EA = Vcc, EB = Vcc 15 

Power dISSipation capaCItance (Note 3) 57 

CPO 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 = Cpo' Vee' • f,+lee • Vee 

• MITSUBISHI 
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Max 

75 

15 

13 

75 

15 

13 

126 

25 

21 

126 

25 

21 

189 

38 

32 

189 

38 

32 

189 

38 

32 

189 

38 

32 

189 

38 

32 

189 

38 

32 

252 

50 

43 

252 

50 

43 

10 

15 

Unit 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

pF 



MITSUBISHI HIGH SPEED CMOS 

M74HC240P 
M74HC240DWP 

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

Note 4 Test CircUit 

INPUT Yee 

PG 1--+--, DUT 

500 
GND 

TIMING DIAGRAM 

A, B 

VA, VB 

EA, EB 

VA, VB 

VA, VB 

OUTPUT Yee 

~RL= lkO 

SWl 

Yec 

~ .................... -GND 

I-i:,----.... YOH 

,...----.... Yee 

GND 

Parameter SWl SW2 

hLHthHL 
Open Open 

tpLH , tpHL 

tpLZ Closed Open 

tpHZ Open Closed 

tPZL Closed Open 

tPZH Open Closed 

(1 ) The pulse generator (PG) has the following 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capaCitance CL Includes stray wiling 
capacitance and the probe Input capacitance 
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MITSUBISHI HIGH SPEED CMOS 

M74HC241P 
M74HC241DWP 

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

DESCRIPTION 
The M74HC241 is a semiconductor integrated circuit con
sisting of two blocks of 3-state non-inverting buffers each 
with four independent circuits that share a common enable 
input. 

FEATURES 
• High-fanout3-state output: (loL=SmA, IOH=-SmA) 
• High-speed: 10ns typo (CL=50pF, Vcc=5V) 
• Low power dissipation: 20ttW/package (max) 

(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vee, min (Vcc=4.5V, SV) 
• Capable of driving 15 LSTTL loads 
• Wide operating voltage range: Vcc=2-SV 
• Wide operating temperature range: Ta=-40-+S5°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC241 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS241. 
The M74HC241 consists of two independent blocks with 
each block containing four buffers. 
When enable input EA is low and input A is low then output 
YA will become low. However, if A is high then YA will be
come high. Inverted in the other block, a high enable input 

LOGIC DIAGRAM (EACH BUFFER) 

TO OTHER THREE CIRCUITS 

4 
vee 

PIN CONFIGURATION (TOP VIEW) 

ENABLE INPUT EA-+ Vee 

INPUT Al-+ ENABLE INPUT 

OUTPUT YB4- OUTPUT 

INPUT A2-+ INPUT 

OUTPUT YB3- OUTPUT 

INPUT A3-+ INPUT 

OUTPUT YB2- OUTPUT 

INPUT 

OUTPUT YB1- OUTPUT 

GND INPUT 

. 20P4 
Outline 20P2V 

EB signal causes operation the same as that just described 
with input B signal output at VB. 
When EA is high or EB is low then all Y within the block will 
become high-impedance state, irrespective of A or B. 

TO OTHER THREE CIRCUITS 

~ 
I 
I 
I 
I 

Vee 

J INPUT B 
I 
I J 
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~OUTPUTYA 

1r 
ENABLE 
INPUT EB 
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MITSUBISHI HIGH SPEED CMOS 

M74HC241P 
M74HC241DWP 

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

FUNCTION TABLE (Note 1) 

Inputs 

A EA 
L L 

H L 

X H 

Note 1 Z: High Impedance 
X : Irrelevant 

Output 

YA 

L 

H 

Z 

Inputs Output 

B EB YB 
L H L 

H H H 

X L Z 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+8S'C. unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

I'K Input protection diode current 
V,< OV 

V, > Vee 

10K Output parasitic diode current 
Va < OV 

Va> Vee 

10 Output current. per output prn 

Icc Supply/GND current Vee. GND 

Pd Power diSSipation (Note 2) 

Tstg Storage temperature range 

Note 2 : M74HC241 DWP. Ta = -40-+80'C and Ta = 80-8S'C are derated at -7mWi"C 

• MITSUBISHI 
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Ratings Unit 

-0.5-+7.0 V 

-0, 5-Vee+O, 5 V 

-0, S-Vee+O, S V 

-20 

20 
mA 

-20 

20 
mA 

+35 mA 
+75 mA 
500 mW 

-65-+150 'C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC241P 
M74HC241DWP 

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

RECOMMENDED OPERATING CONDITIONS (Ta = -40-+B5'C) 

limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 
V, Input voltage 0 Vee 

Vo Output voltage 0 Vee 

Topr Operating temperature range -40 +85 
I Vee- 2.OV 0 1000 

I r, If Input nsetlme, fallbme I Vee=4.5V 0 500 
I Vee=6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V ,H High-level Input voltage 

V ,L Low-level Input voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

I'H High-level Input current 

I'L Low-level Input current 

IOZH Off-state high-level output current 

IOZL Off-state low-level output current 

lee QUiescent supply current 

2-162 

Test conditIOns 

Vee(V) 

2.0 
Vo = 0_ IV, Vee-O. IV 

4.5 
1101 = 20",A 

6.0 

2.0 
Vo = O. lV, Vee-O. 1 V 

4.5 
1101 = 20",A 

6.0 
10H = -20",A 2.0 
10H = -20",A 4.5 

VI = VrH , V1L 10H = -20",A 6.0 
10H= -6.0mA 4.5 
10H= -7.BmA 6.0 
10L = 20",A 2.0 
10L = 20",A 4.5 

VI = V1H• V1L 10L = 20",A 6.0 
10L = 6_0mA 4_ 5 

10L = 7.BmA 6.0 
V, =6V 6.0 
V,=OV 6.0 

VI - V1H• VILt Vo - Vee 6.0 
VI = VtH, V1L, Vo = GND 6.0 
V, = Vee, GND, 10 = O",A 6.0 

• MITSUBISHI 
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Unit 

V 

V 

V 
·C 

ns 

limits 

25'C -40-+B5'C Unit 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 
0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 
0.26 0.33 

0.1 1.0 
-0.1 -1.0 

/.lA 

0.5 5.0 
-0.5 -5.0 

/.lA 

4.0 40.0 /.lA 



MITSUBISHI HIGH SPEED CMOS 

M74HC241P 
M74HC241DWP 

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

SWITCHING CHARACTERISTICS (Vee =5V, Ta =25t) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

tTLH Low-level to high-level and high-level to low-level 10 
10 hHL output transition time C, = 50pF (Note 4) 

tpLH Low-level to high-level and high-level to low-level 20 
tpHL output propagation time (A - VA, B - VB) 20 
tpLZ Output disable time from low-level and high-level 

C,= 5pF(Note4) 
25 

(EA - VA, EB - VB) 25 tpHZ 

tPZL Output enable time to low-level and high-level 
C, = 50pF (Note 4) 

28 
(EA - VA, EB - VB) 28 tPZH 

SWITCHING CHARACTERISTICS (Vee = 2-6V, Ta = -40-+B5'C) 

Limits 

Symbol Parameter Test condItions 25'C -40-+S5'C 

Vee(V) Min Typ Max Min 

2. a 60 

hLH Low-level to high-level and 4.5 12 

C, = 50pF (Note 4) 
6.0 10 

high-level to low-level 
2.0 60 

hHL 
output tranSition time 4.5 12 

6.0 10 

2.0 115 
tpLH 4.5 23 

C, = 50pF (Note 4) 
6.0 20 

2.0 115 
tpHL Low-level to high-level and 4.5 23 

high-level to low-level 6. a 20 
output propagatIOn time 2. a 165 

tpLH (A-YA, B-YB) 4.5 33 

c, = 150pF (Note 4) 
6. a 28 

2. a 165 
tpHL 4.5 33 

6. a 28 

2.0 150 

tpLZ Output disable time from 4.5 30 

C, = 50pF (Note4) 
6. a 26 

low-level and high-level 
2.0 150 

tpHZ 
(EA - VA, EB - VB) 4.5 30 

6.0 26 
2. a 150 

tPZL 4.5 30 

C, = 50pF (Note4) 
6.0 26 
2. a 150 

tpzH Output enable time to low-level 4.5 30 
6.0 26 

and high-level 
2.0 200 

tPZL 
(EA - VA, EB - VB) 4.5 40 

c, = 150pF (Note 4) 
6. a 34 
2. a 200 

tPZH 4.5 40 

6.0 34 
C, Input capacitance 10 

Co Off-state output capaCitance EA = Vee, EB = GND 15 

CpD Power diSSipation capacitance (Note 3) 59 

Note 3 Cpo 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 = Cpo' Vee2 • f,+lee • Vee 

• MITSUBISHI 
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Max 

75 

15 
13 

75 
15 

13 

145 
29 

25 
145 

29 

25 
208 

42 

35 
208 

42 
35 

189 
38 
32 

189 
38 

32 
189 

38 
32 

189 
38 
32 

252 

50 
43 

252 
50 
43 

10 
15 

Unit 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

pF 
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MITSUBISHI HIGH SPEED CMOS 

M74HC241P 
M74HC241DWP 

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

Note 4 Test ClfCUlt 

INPUT Vcc 

PG DUT 

50n 
GND 

TIMING DIAGRAM 

A, B 

YA, YB 

EB 

EA 

YA, YB 

YA, YB 

2-164 

OUTPUT Vcc 

~ RL = lkn 

SWI 

SW2 1 RL = lkn 

Vcc 

'------- GND 

""Jt.!=--- VOL 
trHL. 

Vcc 

'------GND 

,...-----Vcc 

GND 

VOL 

Parameter SWI SW2 

hLH.hHL 
Open Open 

tpLH, tpHL 

tpLZ Close Open 

tpHZ Open Close 

tPZL Close Open 

tPZH Open Close 

(l)The pulse generator (PG) has the following 
characteristics (10%-90%)· tr = 6ns, tf = 6ns 

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

• MITSUBISHI 
.... ELECTRIC 



MITSUBISHI HIGH SPEED CMOS 

M74HC242P 

QUADRUPLE 3·STATE INVERTING BUS TRANSCEIVER 

DESCRIPTION 
The M74HC242 is a semiconductor integrated circuit con
sisting of four transceivers with inverted outputs. 

FEATURES 
• High-fanout 3-state output: (loL =6mA, IOH=-6mA) 
• High-speed: 10ns typo (CL=50pF, Vcc=5V) 

• Low power dissipation: 20,uW/package (max) 
(Vcc=5V, Ta=25°C, qUiescent state) 

• High noise margin' 30% of Vcc, min (Vcc=4.5V, 6V) 
• Capable of driving 15 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+S5°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC242 to 
maintain the low power dissipation and high noise margin 

characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS242. 

Two buffers with 3-state inverted outputs have their Inputs 
and outputs mutually connected and can be used as buffers 
in both directions. 

The Input/output direction, is controlled by enable inputs 
EAB and EBA. 

When EAB and EBA are both low, the data ports A will be
come input terminals and the data ports B will become out
put terminals. When EAB and EBA are both high, B will be
come input terminals and A will become output terminals. 
Whichever the case, the inverted signals of the input ter
minals will appear at the output lerminals. When EAB IS 
high and EBA is low or when EAB is low and EBA is high, A 

and B will both become a high-Impedance state and they 
will be separated. 

ABSOLUTE MAXIMUM RATINGS (Ta= -40-+BS·C) 

Symbol Parameter 

Vee Supply vollage 

V, Input vollage 

Vo Oulput voltage 

v,< OV 
1'K Input protection diode current 

V, > Vee -- -
Va < OV 

10K Output parasitic diode current 
Va> Vee 

10 Output current, per output prn 

lee Supply/GND current Vee, GND 

Pd Power diSSipation 

Tstg Storage temperature range 

PIN CONFIGURATION (TOP VIEW) 

ENABLE INPUT EAB -> vcc 

NC 13 - EBA ENABLE INPUT 

Al- NC 

DATA PORTS 

DATA PORTS 

GND 

Outline 14P4 
NC : NO CONNECTION 

LOGIC DIAGRAM (EACH TRANSCEIVER) 

ENABLE {EAB 
INPUTS 

EBA<>-~....,L...." 

TO OTHER THREE CIRCUITS 

~ 
I I 
I I 

FUNCTION TABLE (Note 1) 

Inputs Outputs 

EAB EBA A B 

H H 0 I 

L H Z Z 

H L Z Z 

L L I 0 

Nole 1 I Inpul terminal 
'6 Output terminal (Inverted output) 
Z High Impedance 

Conditions Rallngs Unil 

-0.5-+7.0 V 

-0. 5-Vec+0. 5 V 

-0. 5-Vec+0. 5 V 

-20 
rnA 

20 

-20 

20 
rnA 

±35 rnA 

±75 rnA 

500 mW 

-65-+150 ·C 

• MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC242P 

QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85"(;) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 
V, Input voltage 0 Vee 

Va Output voltage 0 Vee 

Toor Operating temperature range -40 +85 
Vee = 2. OV 0 1000 

t r, tf Input nsetlme. !alllime Vee = 4.SV 0 500 
Vee = 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V'H Hlgh·level Input voltage 

V'L Low-level Input voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

I'H High-level Input current 

I'L low~level mput current 

IOZH Off-state high-level output current 

IOZL Off-state low-level output current 

lee QUiescent supply current 

2-166 

Test conditions 

VeC<V) 

2.0 
Va = O. lV, Vee-O. I V 

4.5 
1101 = 20llA 

6.0 

2.0 
Va = O. lV. Vee-O. lV 

4.5 
1101 = 20llA 

6.0 
10H = -2OIlA 2.0 
10H = -201lA 4.5 

VI = V1H1 V'L 10H = -201lA 6.0 
10H = -6.0mA 4.5 
10H = -7. SmA 6.0 
10L = 20llA 2.0 

10L = 20llA 4.5 

VI = V'H. V1L 10L = 20llA 6.0 
10L = 6.0mA 4.5 
10L = 7. SmA 6.0 

V,=6V 6.0 
V,=OV 6.0 
V,=V1H • V'L. Vo = Vee 6.0 
V,=V1H , VIl! Vo= GND 6.0 

V, = Vee. GND. 10 = OIlA 6.0 

• MITSUBISHI 
.... ELECTRIC 

Unit 

V 

V 

V 

·c 

ns 

Limits 

2S'C -40-+SS'C Unit 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1. 35 1.35 V 

1.8 1.8 
1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 
0.1 0.1 

0.1 0.1 
0.1 0.1 V 

0.26 0.33 

0.26 0.33 
0.1 1.0 

-0.1 -1.0 
f./.A 

0.5 5. a 
-0.5 -5.0 

f./.A 

4. a 40.0 f./.A 



MITSUBISHI HIGH SPEED CMOS 

M74HC242P 

QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER 

SWITCHING CHARACTERISTICS (Vee = 5V. Ta = 25°C) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

hLH Low-level to high-level and high-level to low-level 10 

10 tTHL output transition time 
CL = 50pF (Note 3) 

tpLH Low-level to high-level and high-level to lOW-level 18 

tpHL output propagation time (A - B. B-A) 18 

tpLZ Output disable time from low-level and high-level 
CL = 5 pF (Note 3) 

25 

(EAB-A. B, EBA-B. A) tpHZ 25 

tPZL Output enable time to low-level and high-level 
CL = 50pF (Note 3) 

28 

(EAB - A, B, EBA - B, A) 28 tPZH 

SWITCHING CHARACTERISTICS (Vee = 2-6V. Ta = -40-+85t) 

Limits 

Symbol Parameter Test conditions 25'C -40-+85"C 

Vec<V) Min Typ Max Min Max 

2.0 60 75 

hLH Low-level to high-level and 4.5 12 15 

CL = 50pF (Note 3) 
6_ 0 10 13 

high-level to low-level 
2.0 60 75 

hHL 
output tranSition time 4.5 12 15 

6.0 10 13 

2.0 100 126 

tpLH 4_ 5 20 25 

CL = 50pF (Note 3) 
6.0 17 21 

2_ 0 100 126 

tpHL Low-level to high-level and 4_ 5 20 25 

high-level 10 low-level 6.0 17 21 

output propagation time 2.0 150 189 

tpLH (A-B, B-A) 4.5 30 38 

CL = 150pF (Note3) 
6_ 0 26 32 

2.0 150 189 

tpHL 4.5 30 38 

6.0 26 32 

2.0 150 189 

tpLZ Output disable time from 4_ 5 30 38 

CL = 50pF (Note 3) 
6.0 26 32 

low-level and high-level 
2.0 150 189 

tpHZ 
(EAB - A, 8, EBA - 8, A) 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 

tPZH Output enable time to low-level 4.5 30 38 

6.0 26 32 
and high-level 

2_0 200 252 

tPZL 
(EA8 - A, 8, E8A- 8, A) 4.5 40 50 

CL = 150pF (Note 3) 
6.0 34 43 

2.0 200 252 

tPZH 4.5 40 50 

6.0 34 43 

C , Input capacitance 10 10 

Co Off-state output capacitance 15 15 

Cpo Power dlSslpallon capacitance (Note 2) 58 

Note 2 Cpo IS the internal capacitance of the IC calculated from operation supply current under no-load conditions (per transceiver) 
The power dissipated durmg operation under no-load conditions is calculated uSing the following formula 
Po = Cpo' Vce2 • f,+lce • Vee 

• MITSUBISHI 
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Umt 

ns 

ns 

ns 

ns 

Umt 

ns 

ns 

ns 

ns 

pF 
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Note 3 Test Circuit 

INPUT Vee OUTPUT 

PG DUT 

son 
ICL GND 

TIMING DIAGRAM 

A, B 

B, A 

EAB, EBA 

A, B 

A, B 

2-168 

MITSUBISHI HIGH SPEED CMOS 

M74HC242P 

QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER 

Parameter SWl SW2 

Vee 
hLH,hHL 

Open Open 
tpLH, tpHL 

~RL= lkn 
tpLZ Closed Open 

tpHZ Open Closed 

Closed Open SWl 

SW2 1 RL= lkn 

10% 

tTHL 

tPZL 

tPZH Open Closed 

(llThe pulse generator (PG) has the following 
characteristIcs (10%-90%) tr = 6ns, tf = 6ns 

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

Vcc 

GND 

VOH 

VOL 

,------ Vee 

'-____ GND 

• MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC243P 

QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER 

DESCRIPTION 
The M74HC243 is a semiconductor integrated circuit con

sisting of four bus transceivers with noninverted outputs. 

FEATURES 
• High-fanout3-state output: (loL=6mA, IOH=-6mA) 

• High-speed: 12ns typo (CL=50pF, Vcc=5V) 
• Low power dissipation: 20,uW/package (max) 

(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vcc=4.5V, 6V) 
• Capable of drlvmg 15 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+S5°C 

APPLICATION 
General purpose, for use in industrial and consumer digital 

equipment. 

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC243 to 
maintain the low power dissipation and high noise margm 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS243. 
Two buffers with 3-state non inverted outputs have their in
puts and outputs mutually connected and can be used as 
buffers in both directions. 
The input/output direction is controlled by enable mputs 

EAB and EBA. 
When EAB and EBA are both low, the data ports A will be
come input termmals and the data ports B will become out
put terminals. When EAB and EBA are both high, B will be
come input terminals and A will become output terminals. 
Whichever the case, the same signals as at the input ter
minals will appear at the output terminals. When EAB is 
high and EBA is low or when EAB IS low and EBA IS high, A 

and B will both become a high-impedance state and they 
Will be separated. 

ABSOLUTE MAXIMUM RATINGS (Ta= -40-+85°C) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

1'K Input protection diode current 
V, < ov 
VI> Vee 

10K Output parasitic diode current 
Vo < ov 
Vo > Vee 

10 Output current, per output pin 

Icc Supply/GND current Vee! GND 

Pd Power diSSipation 

Tstg Storage temperature range 

PIN CONFIGURATION (TOP VIEW) 

ENABLE INPUT EAB --+ Vee 

NC 13 - EBA ENABLE INPUT 

A1 .... NC 

A2 .... 
DATA POATS 

A3 .... 
DATA PORTS 

A4 .... 

GND 

Outline 14P4 
NC : NO CONNECTION 

LOGIC DIAGRAM· (EACH TRANSCEIVER) 

ENABLE {EAB 
INPUTS 

EBA<>--~HL...J 

TO OTHER THREE CIRCUITS 

~ 
I I 
I I 

FUNCTION TABLE (Note 1) 

Inputs 

EAB EBA 

H 'H 

L H 

H L 

L L 

Note 1 I Input terminal 
o Output terminal 
Z High impedance 

Conditions 

Outputs 

A B 

0 I 

Z Z 

Z 'Z 

I 0 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

+35 rnA 
+75 rnA 
500 rnW 

-65-+150 °C 

• MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC243P 

QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85'(;) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage 0 Vee 

Va Output voltage 0 Vee 

Topr Operating temperature range -40 +85 

I Vee=2.0V 0 1000 

Ir• If Input risetlme, falltlme I Vee = 4.5V a 500 

I Vee = 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V ,H High-level Inpul voltage 

V ,L Low-level Input voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

I'H High-level mput current 

I'L Low·level mput current 

loz~ Off-state high-level output current 

IOZL Off-state low-level output current 

Icc QUiescent supply current 

2-170 

Test conditions 

VeC<v) 

2.0 
Vo = O. lV, Vee-O.1V 

4.5 
1101 =201lA 

6.0 

2.0 
Vo = O. lV, Vee-O.1V 

4.5 
1101 =201lA 

6.0 

10H = -20IlA 2.0 

10H = -201lA 4.5 

VI = VIH! V 1L 10H = -2OIlA 6. a 
10H = -S.OmA 4.5 

10H = -7.8mA 6.0 

10L = 20llA 2.0 

10L = 20llA 4.5 

VI = VIH, V 1L 10L = 20llA 6. a 
10L = 6.0mA 4.5 

10L = 7.BmA 6. a 
V,=SV 6. a 
V,-OV 6.0 

V1=V'H, V1L• Va = Vee 6. a 
V, = V,H, V,c. Vo = GND 6.0 

VI = Veo, GND, 10= OIlA 6. a 

. • MITSUBISHI 
"-ELECTRIC 

Unit 

V 

V 

V 
·C 

ns 

Limits 

25'C -40-+85'C Unit 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 "A 

0.5 5.0 

-0.5 -5.0 "A 

4.0 40. a "A 



MITSUBISHI HIGH SPEED CMOS 

M74HC243P 

QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER 

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

Limits 
Symbol Parameter Test condilions 

Min Typ Max 

tTLH Low-level to high-level and high-level to low-level 10 

hHL output transitIOn time 
CL = SOpF (Note 3) 

10 
tpLH Low-level to high-level and high-level to low-level 18 
tpHL output propagation lime (A - B, B - A) 18 

tpLZ Output disable time from low-level and high-level 
CL = S pF (Note 3) 

25 
(EAB - A, B, EBA - B, A) tpHZ 25 

tpZL Output enable time to low-level and high-level 
CL = SOpF (Note 3) 

28 
(EAB - A, B, EBA - B, A) 28 tPZH 

SWITCHING CHARACTERISTICS (Vcc = 2-6V, Ta= -40-+8S'C) 

Limits 

Symbol Parameter Test conditions 2St -40-+S5t 

VcdV) Min Typ Max Min Max 

2.0 60 75 

hLH Low-level to high-level and 4,5 12 15 

CL = SOpF (Note 3) 
6.0 10 13 

high-level to low-level 
2.0 60 75 

hHL 
output transition time 4.5 12 15 

6.0 10 13 

2.0 100 126 

tpLH 4.5 20 25 

CL = SOpF (Note 3) 
6.0 17 21 

2.0 100 126 
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 

tpLH (A- B, B-A) 4.5 30 38 

CL = lS0pF (Note 3) 
6.0 26 32 

2.0 150 189 
tpHL 4.5 30 38 

6.0 26 32 

2.0 150 189 
tpLZ Output disable time from 4.5 30 38 

CL = SOpF (Note 3) 
6.0 26 32 

low-level and high-level 
2.0 150 189 

tpHZ 
(EAB - A, B, EBA - B, A) 4.5 30 38 

6.0 26 32 

2.0 150 189 

tPZL 4.5 30 38 

CL = SOpF (Note 3) 
6.0 26 32 

2.0 150 189 
tpzH Output enable time to low-level 4.5 30 38 

6.0 26 32 
and high-level 

2.0 200 252 

tpZL 
(EAB- A, B, EBA- B, A) 4.5 40 50 

CL = lS0pF (Note3) 
6.0 34 43 

2.0 200 252 
tPZH 4.5 40 50 

6.0 34 43 
C , Input capacitance 10 10 

Co Off-state output capacitance 15 15 

Cpo Power disSipation capacitance (Note 2) 71 

Note 2 CpD IS the internal capacitance of the IC calculated from operation supply current under no-load conditions (per transceiver) 
The power dissipated dUring operation under no-load conditions is calculated using the following formula' 
PD = Cpo' Vcc' • f,+lcc • Vcc 

• MITSUBISHI 
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ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 
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Note 3 Test CircUit 

INPUT Vee OUTPUT 

PG OUT 

soo 
GND ICL 

TIMING DIAGRAM 

A, B 

B, A 

EAB, EBA 

A, B 

A, B 

2-172 

MITSUBISHI HIGH SPEED CMOS 

M74HC243P 

QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER 

Vcc 

~RL=lkO 
SW1 

SW2 

IRL=lko 

10% 

hHL 

Parameter SW1 SW2 

tTLH! hHL 
Open Open 

tpLH • tpHL 

tpLZ Clqsed Open 

tpHZ Open Closed 

tPZL Closed Open 

tPZH Open Closed 

(1)The pulse generator (PG) has the follOWing 
characteristics (10%~90%) tr= 6ns, tf = 6ns 

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

Vec 

GNO 

VOH 

VOL 

r-----Vee 

'-____ GNO 

VOL 
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MITSUBISHI HIGH SPEED CMOS 

M74HC244P 
M74HC244DWP 

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

DESCRIPTION 
The M74HC244 is a semiconductor integrated circuit con
sisting of two blocks of 3-state non-inverting buffers each 
with four independent circuits that share a common enable 
input. 

PIN CONFIGURATION (TOP VIEW) 

ENABLE INPUT EA - vee 

INPUT Al- ENABLE INPUT, 

FEATURES 
• High-fanout 3-state output: (lOL =6mA, IOH=-6mA) 
• High-speed: 10ns typo (CL =50pF, Vee=5V) 
• Low power dissipation: 20,uW/package (max) 

(Vee=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 

• Capable of driving 15 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: Ta=-40-+S5'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC244 to 
maintain the low power dissipation and high noise margin 

characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS244. 

OUTPUT YB4-

INPUT A2 - 4 

OUTPUT YB3-

INPUT A3-

OUTPUT YB2 - 7 

INPUT A4-

OUTPUT YB1-

GND 

20P4 
Outline 20P2V 

OUTPUT 

INPUT 

LOGIC DIAGRAM (EACH BUFFER) 
TO OTHER THREE CIRCUITS 

+ 
INPUT I 
AOR B 

Vee 

J The M74HC244 consists of two independent blocks with 
each block containing four buffers. 

..--, _ OUTPUT 
~YAORYB 

When enable input E is low and input A (or B) is low then 
output Y will become low. However, if A (or B) is high then 

Y will become high. 
When E is high then all outputs within the block will be
come high-impedance state, irrespective of A (or B). 

ENABLE 
INPUT 

EA OR EB 

1-
All eight buffer circuits can be controlled simultaneously by 
connecting EA and EB of the two blocks. FUNCTION TABLE (Note 1) 

Inputs 

A. B EA. EB 

L L 

H L 

X H 

Note 1: Z : High Impedance 
X : Irrelevant 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+85"(;, unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 

v,<OV 
1'K Input protection diode current 

V, > Vee 

Vo < OV 
10K Output paraSitic diode current 

Vo > Vee 

10 Output current, per output pin 

Icc Supply/GND current Vee, GND 

Pd Power diSSipation (Note2) 

Tstg Storage temperature range 

Note 2 : M74HC244DWP, Ta = -40-+80"(; and Ta = 80-85°C are derated at -7mWrC 

• MITSUBISHI 
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Outputs 

VA. VB 

L 

H 

Z 

Ratings 

-0.5-+7.0 
-0. 5-Vee+0. 5 

-0. 5-Vee+0. 5 
-20 

20 
-20 

20 

±35 

±75 
500 

-65-+150 

Unit 

V 
V 

V 

mA 

mA 

mA 

mA 

mW 

°C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC244P 
M74HC244DWP 

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

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85"(;) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

VI Input voltage 0 Vee 

Vo Output voltage 0 Vee 

Top, Operating temperature range -40 +85 
I Vce- 2• OV 0 1000 

I,. If Input risetlme, fall lime I Vee =4.5V 0 500 
I Vee=S.OV 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V IH High-level Input voltage 

V IL Low-level Input voltage 

V OH High-level output voltage 

VOL Low-level output voltage 

IIH High-level input current 

I,L Low·level Input current 

IOZH Off-state high-level output current 

IOZL Off-state low-level output current 

lee Quiescent supply current 

2-174 

Test conditions 

VeC<V) 

2.0 
Vo = Vee-D. 1V 

4.5 
1101 = 201' A 

6.0 
2.0 

Vo = O. IV, Vee-O. IV 
4.5 

1101 = 201' A 
6.0 

10H = -20I'A 2.0 
10H = -20I'A 4.5 

VI = VIH! V 1L 10H = -20p.A 6.0 
10H= -S.OmA 4.5 
10H= -7.8mA 6.0 
10L = 20p.A 2.0 
10L = 20p.A 4.5 

V1=V1L 10L = 20p.A 6.0 
10L = S.OmA 4.5 
10L = 7.8mA 6.0 

VI=SV 6.0 
VI=OV 6.0 
VI = VIH! V1L, Vo = Vee 6.0 
VI = VIH! V1L, Vo = GND 6.0 
VI = Vee. GND. 10 = OI'A 6.0 

• MITSUBISHI 
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Umt 

V 

V 

V 

t 

ns 

limits 

25'C -40-+85'C Umt 

Min Typ Max Min Max 

1.5 1.5 
3.15 3.15 V 

4.2 4.2 
0.5 0.5 

1. 35 1. 35 V 

1.B 1.8 
1.9 1.9 
4.4 4.4 
5.9 5.9 V 

4.18 4.13 

5.68 5.63 
0.1 0.1 
0.1 0.1 
0.1 0.1 V 

0.26 0.33 
0.26 0.33 
0.1 1.0 

-0.1 -1:0 
p.A 

0.5 5.0 
-0.5 -5.0 

p.A 

4.0 40.0 p.A 



MITSUBISHI HIGH SPEED CMOS 

M74HC244P 
M74HC244DWP 

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

SWITCHING CHARACTERISTICS (Vee = 5V, Ta =25t) 

Symbol 
Limits 

Parameter Test conditions 
Min Typ Max 

hLH Low-level to high-level and high-level to low-level 10 

hHL output transition time 10 
tpLH Low-level to high-level and high-level to low-level 

CL = 50pF (Note 4) 
20 

tpHL oulput propagation time (A - VA, B - VB) 20 

tpLZ Output disable time from low-level and high-level 
CL = 5 pF (Note 4) 

25 

tpHZ (EA - VA, EB - VB) 25 
tPZL Output enable time to low-level and high-level 

CL = 50pF (Note 4) 
28 

tPZH (EA - VA, EB - VB) 28 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85'C) 

Limits 

Symbol Parameter Test conditions 25"C -40-+B5'C 

Vee(V) Min Typ Max Min 

2,0 60 

hLH Low-level to high-level and 4.5 12 

CL = 50pF (Note 4) 
6.0 10 

high-level to low-level 
2.0 60 

tTHL 
output transition time 4.5 12 

6.0 10 

2.0 115 

tpLH 4_5 23 

CL = 50pF (Note 4) 
6_0 20 

2.0 115 

tpHL Low-level to high-level and 4.5 23 

high-level to low-level 6.0 20 

output propagation time 2.0 165 

tpLH (A-VA, B-VB) 4.5 33 

CL = 150pF (Note 4) 
6.0 28 

2.0 165 

tpHL 4.5 33 

6.0 28 

2.0 150 

tpLZ Output disable time from 4.5 30 

CL = 50pF (Note 4) 
6_ 0 26 

low-level and high-level 
150 2.0 

tpHZ 
(EA - VA, EB - VB) 4_5 30 

6_ 0 26 

2_ 0 150 

tPZL 4.5 30 

CL = 50pF (Note4) 
6.0 26 

2.0 150 

tPZH Output enable time to low-level 4.5 30 

6.0 26 
and high-level 

2.0 200 

tPZL 
(EA - VA, EB - VB) 4.5 40 

CL = 150pF (Note 4) 
6.0 34 

2_ 0 200 

tPZH 4.5 40 

6_ 0 34 

C , Input capacitance 10 

Co Three-state output capacitance EA = Vee, EB = Vee 15 

Cpo Power dISSipation capacitance (Note 3) 57 

Note 3 Cpo 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 us 109 the following formula 
Po = Cpo' Vec2 • 1,+lee • Vee 
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Max 

75 

15 

13 

75 

15 

13 

145 

29 

25 

145 

29 

25 

208 

42 

35 

208 

42 

35 

189 

38 

32 

189 

38 

32 

189 

38 

32 

189 

38 

32 

252 

50 

43 

252 

50 

43 

10 

15 

UnJI 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

pF 
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MITSUBISHI HIGH SPEED CMOS 

M74HC244P 
M74HC244DWP 

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

Note 4 : Test Circuit 

INPUT Vee 

PG t--+----j OUT 

50n 
GNO 

TIMING DIAGRAM 

A, B 

VA, VB 

EA, EB 

VA, VB 

VA, VB 

2-176 

OUTPUT Vee 

~RL=lkn 
SWl 

Vee 

'-------- GNO 

,...-----Vee 

GNO 

VOL 

Parameter SWl SW2 

hLH,hHL 
Open Open 

tpLH , tpHL 

tpLZ Close Open 

tpHZ Open Close 
tPZL ' Close Open 

tPZH Open Close 

(1)The pulse generator (PG) has the following 
characteristics (10%-90%)· tr = 6ns, tf = 6ns 

(2) The capacitance CL includes stray wiring 
capacitance and the probe Input capacitance 
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MITSUBISHI HIGH SPEED CMOS 

M74HC251P 

a·INPUT DATA SELECTOR/MUL TIPLEXER WITH 3·STATE OUTPUTS 

DESCRIPTION 
The M74HC251 is a semiconductor integrated circuit con
sisting of an 8-line to 1-line data selector/multiplexer with 
3-state outputs. 

FEATURES 
• High-speed: 20ns typo (CL=15pF, Vec=5V) 

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

• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vce=2-6V 
• Wide operating temperature range: T a=-40-+85'C 

• 3-state outputs 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC251 to 
maintain the low power dissipation and high noise margin 

characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS251. 

The M74HC251 consists of data selector functions for 
selecting one of eight Input line signals and multiplexer 
functions for converting 8-bit parallel data into serial data 
using time-division. 

The 8-line signal is applied to data inputs 00 through 07, 
and after one of the data inputs has been selected by 

PIN CONFIGURATION (TOP VIEW) 

vee 

DATA INPUTS 
D1 ..... 

DATA INPUTS 

1 
y-

OUTPUTS _ 
y-

~~]j,.UT.ENABLE OE ..... SELECT INPUTS 

GND 

Outline 16P4 

select Inputs AO through A2, that input signal is output at Y 
or an inverted signal is output at Y. 8y applying 8-bit para
llel data to 00 through 07, and connecting the output of a 
synchronous octal counter to AO through A2, 00 through 07 
data will be output at Y synchronous with the clock pulse in 

the order of 00 - 07. When output-enable input OE is high, 
all outputs will become a high-impedance state irrespec
tive of other inputs. 

M74HC251 has the same functions and pin connections as 
the M74HC151, but the former has a3-state output. 

LOGIC DIAGRAM Vee ;---------------------------1 

DATA 
INPUTS 

D3 

D2 

D1 

DO 

D7 12r-------~_+----~_t=r~ 

OUTPUT
ENABLE OE 

INPUT 

------,------------------w-J 
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OUTPUTS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC251p· 

I-INPUT DATA SELECTOR/MUL TIPLEXER WITH 3-STATE OUTPUTS 

FUNCTION TABLE (Note 1) 

Inputs 

A2 A1 AO OE 00 01 02 03 04 
X X X H X X X X X 

L L L L L X X X X 

L L L L H X X X X 

L L H L X L X X X 

L L H L X H X X X 
L H L L X X L X X 

L H L L X X H X X 
L H H L X X X L X 

L H H L X X X H X 

H L L L X X X X L 
H L L L X X X X H 
H L H L X X X X X 

H L H L X X X X X 

H H L L X X X X X 
H H L L X X X X X 
H H H L X X X X X 
H H H L X X X X X 

Note 1 X: Irrelevant 
Z : High impedance 

ABSOLUTE MAXIMUM RATINGS (Ta= -40-+85"(;) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V,< OV 
1'K Input protection diode current 

V, > Vce 

Vo < OV 
10K Output parasitic diode current 

Va> Vce 

10 Output current. per output pin 

Icc Supply/GND current Vcc. GND 

Pd Power dissipation 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85"C) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 
, Va Output voltage 

Topr Operating temperature range 

I Vcc=2.0V 

t r , tf Input flsetime, falltlme lVcc=4.5V 

I Vcc=6.0V 

2-178 

Limits 

Min Typ Max 

2 6 
0 Vee 
0 Vee 

-40 +85 
a 1000 

a 500 

0 400 

• MITSUBISHI 
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Outputs 

05 06 07 Y Y 

X X X Z Z 
X X X L H 

X X X H L 

X X X L H 

X X X H L 

X X X L H 

X X X H L 

X X X L H 

X X X H L 

X X X L H 

X X X H L 

L X X L H 

H X X H L 

X L X L H 

X H X H L 

X X L L H 

X X H H L 

Ratings Unit 

-0.5-+7.0 V 
-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 
-20 

20 
mA 

-20 

20 
mA 

±25 mA 

±50 mA 

500 mW 

-65-+150 "C 

Unrt 

V 
V 
V 

"C 

ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC251P 

a-INPUT DATA SELECTOR/MUL TIPLEXER WITH 3-STATE OUTPUTS 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

VedV) Min 

2.0 1.5 
V ,H High-level Input voltage 

Vo = O. IV, Vee-O. IV 
4.5 3.15 

1101 = 20l'A 
6.0 4.2 
2.0 

V ,L Low-level Input voltage 
Vo = O. IV, Vee-O. IV 

4.5 
1101 =201'A 

6.0 
10H = -201'A 2. a 1.9 
10H = -201'A 4.5 4.4 

VOH High-level output voltage V, = V1H, V,L 10H = -201'A 6.0 5.9 
10H = -4.0mA 4.5 4.18 
10H = -S.2mA 6.0 5.68 
10L = 20l'A 2_0 

10L = 20.uA 4.5 

VOL Low-level output voltage V, = V,H • V,L 10L = 20l'A 6.0 
10L =4.0mA 4.5 
IOL=5.2mA 6. a 

I'H High-level Input current V,=6V 6. a 
I'L Low-level mput current V,=OV 6. a 
IOZH Off-state high-level output current V,-V1H, V,t, Vo - Vee 6. a 
IOZL Off-state low-level output current V,=VtH , VIl, Vo= GNO 6. a 
Icc QUiescent supply current Vr = Vee. GNO, 10=0.uA 6.0 

SWITCHING CHARACTERISTICS (Vee = 5V, Ta = 25'C) 

Symbol Parameter Test conditions 

hLH Low-level to high-level and high-level to low-level 

tTHL output tranSition time 

tpLH Low-level to high-level and high-level to low-level 

tpHL output propagation time (0 - V) 

tpLH Low-level to high-level and high-level to low-level 

tpHL output propagation time (0 - V) 

tpLH LOW-level to high-level and high-level to lOW-level 

tpHL output propagallon time (A - V) 

tpLH Low-level to high-level and high-level to lOW-level 

tpHL output propagation time (A - V) 

tpLZ Output disable time from low-level and high-level 

tpHZ (OE-V) 

tPZL Output enable time to lOW-level and high-level 

tPZH (OE-V) 

tpLZ Output disable time from low-level and high-level 

tpHZ (OE-V) 

tPZL Output enable time to law-level and high-level 

tpzH (OE-V) 

CL = ISpF (Note 3) 

CL = 5 pF (Note 3) 

CL= 15pF(Note3) 

I 
CL = 5 pF (Note 3) 

CL = 15pF (Note 3) 
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limits 

25'C -40-+85"(; Unit 

Typ Max Min Max 

1.5 
3.15 V 

4.2 
0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 
1.9 
4.4 
5.9 V 

4.13 
5.63 

0.1 0.1 
0.1 0.1 
0.1 0.1 V 

0.26 0.33 
0.26 0.33 
0.1 1.0 

-0.1 -1.0 
/-lA 

0.5 5.0 
-0.5 -5.0 

/-lA 

4.0 40.0 /-lA 

Limits 
Unit 

Min Typ Max 

10 
10 

ns 

29 
29 

ns 

32 
32 

ns 

35 
35 

ns 

35 
35 

ns 

35 
35 

ns 

26 
26 

ns 

40 
40 

ns 

27 
27 

ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC251P 

8·INPUT DATA SELECTOR/MUL TIPLEXER WITH 3·STATE OUTPUTS 

SWITCHING CHARACTERISTICS (Vee = 2-6V. T a = -40-+85"C) 

Symbol Parameter 

hLH Low-level to hIgh-level and 

high-level to low-level 

hHL 
output transition time 

tpLH Low-level to high-level and 

high-level to low-level --
output propagation time 

tpHL (D-Y) 

tpLH Low-level to high-level and 

high-level to low-level 

output propagatIon tIme 

tpHL (D-Y) 

tpLH Low-level to high-level and 

hIgh-level to low-level 

output propagatIon time 

tpHL (A- V) 

tpLH Low-level to hIgh-level and 

hIgh-level to low-level 

output propagatIon time 

tpHL (A-Y) 

tpLZ Output disable time from 

low-level and high-level 

tpHZ 
(OE-V) 

tPZL Output enable time to 

low-level and high-level 

tPZH 
(OE-V) 

tpLZ Output disable tIme from 

low-level and high-level 

tpHZ 
(OE-Y) 

2-180 

Test conditions 

Vec<V) 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4_5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

CL = 50pF (Note 3) 
6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 

2.0 

4.5 

6.0 
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Min 

Limits 

25'C -40-+85'C Unit 

Typ Max Min Max 

75 95 

15 19 

13 16 

75 95 
ns 

15 19 

13 16 

195 244 

39 49 

33 41 

195 244 
ns 

39 49 

33 41 

185 231 

37 46 

32 40 

185 231 
ns 

37 46 

32 40 

205 256 

41 51 

35 44 

205 256 
ns 

41 51 

35 44 

205 256 

41 51 

35 44 

205 256 
ns 

41 51 

35 44 

195 244 

39 49 

33 41 

195 244 
ns 

39 49 

33 41 

145 181 

29 36 

25 31 

145 181 
ns 

29 36 

25 31 

220 275 

44 55 

37 46 

220 275 
ns 

44 55 

37 46 



MITSUBISHI HIGH SPEED CMOS 

M74HC251P 

a-INPUT DATA SELECTOR/MUL TIPLEXER WITH 3-STATE OUTPUTS 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+S5"C) 

Limits 

Symbol Parameter Test conditions 25"C 

VedV) Min Typ Max 

2.0 150 

tPZL Output enable time to 4.5 30 

CL = 50pF (Note 3) 
6.0 26 

high-level and low-level 
2.0 150 

tPZH 
(OE-Y) 4.5 30 

6.0 26 

C , Input capacitance 10 

Co Off-state output capacitance OE= Vcc 15 

Cpo Power dISSipation capacllance (Note2) 67 

Note 2 Cpo IS the Internal capacitance of the IC calculated from operation supply current under no-load conditions 
The power dissipated during operation under no-load condllions is calculated using the following formula 
Po = Cpo' Vee2 • f,+lce • Vee 

Note 3 Test CirCUit 

INPUT Vee OUTPUT 

PG 1--+---1 DUT 

500 
GND 

TIMING DIAGRAM 

y 

D 

Y 

Vee 

~RL= lkO 

SWl 

SW2 1 RL = lkO 

Vee 

GND 

VOH 

VOL 

Vee 

GND 

90% 
VOH 

50% 

10% VOL 
hLH 

Parameter SWl SW2 

hLH! tTHL 
Open Open 

tpLH, tpHL 

tpLZ Closed Open 

tpHZ Open Closed 

tPZL Closed Open 

tPZH Open Closed 

(1 )The pulse generator (PG) has the follOWing 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacitance CL Includes stray wiring 
capacitance and the probe Input capacitance 

AO, A1, A2 

Y, Y 

OE 

Y, Y 

Y, y 
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-40-+85"C Unit 

Min Max 

188 

38 

33 
ns 

188 

38 

33 

10 pF 

15 pF 

pF 

Vee 

GND 

VOH 

VOL 

Vee 

GND 

VOL 

VOH 
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MITSUBISHI HIGH SPEED CMOS 

M74HC257P 
QUADRUPLE 

2-INPUT DATA SELECTOR/MUL TIPLEXER WITH 3-STATE OUTPUTS 

DESCRIPTION 
The M74HC257 is a semiconductor integrated circuit con
sisting of four 2-line to 1-line data selectors/multiplexrs with 
3-state outputs. 

FEATURES 
• High-fanout 3-state output: (IOL =SmA, IOH= -SmA) 
• High-speed: 12ns typo (CL =50pF, Vee=5V) 
• Low power dissipation: 20,uW/package (max) 

(Vcc=5V, Ta=25'C, quiescent state) 
• High noise margin: 30% of Vee, min (Vce=4.5V, SV) 
• Capable of driving 15 LSTTL loads 
• Wide operating voltage range: Vec=2-SV 
• Wide operating temperature range: Ta=-40-+85°C 

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

FUNC-:-IONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC257 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS257. 
The M74HC257 consists of four circuits each containing 
data selector functions for selecting one of two input line 
signals and multiplexer functions for converting 2-bit para
llel data into serial data using time-division. 
The 2-line signals are applied to data inputs A and B, and 
after one of the data inputs has been selected by select in
put S, it is output at pin Y. By applying 2-bit parallel data to 

LOGIC DIAGRAM 

PIN CONFIGURATION (TOP VIEW) 

SELECT INPUT Vee 
OUTPUT· 

DATA INPUTS 1 
AO-+ ENABLE 

INPUT 

BO-+ 

f DATA INPUTS 
OUTPUT vO ..... 

DATA INPUTS 1 
Al -+ OUTPUT 

Bl-+ 

f DATA INPUTS 
OUTPUT Vi ..... 

GND OUTPUT 

Outline 16P4 

A and B, and connecting the output of a binary counter to S, 
A and B data will be output at Y synchronous with the clock 
pulse in the order A-B. Both S and output-enable input 
OE are common to all four circuits. When OE is high, all 
outputs will become a high-impedance state irrespective of 
other inputs. 

Vee 

--------------------------~-

AD 2 }-----------r-'\ 

BO 3 }--------t----ll'\ 

Al 

DATA INPUTS Bl 

SELECT INPUT 

OUTPUT-ENABLE 
INPUT 
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B210}-------+---t--r~ 

A3 14}-------+--~--r~ 

B3 13}-------+--~--r~ 

S 

------------<V---J 
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OUTPUTS 



MITSUBISHI HIGH SPEED CMOS 

M74HC257P 

QUADRUPLE 2·INPUT DATA SELECTOR/MULTIPLEXER WITH 3.STATE OUTPUTS 

FUNCTION TABLE (Note 1) 

Inputs OUlput 

OE S A B Y 

H X X X Z 

L L L X L 

L L H X H 

L H X L L 

L H X H H 

Note 1 X: Irrelevant 
Z : High impedance 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+85t) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

1'K Input protection diode current 
V,<OV 

V, > Vee 

10K Output parasitic diode current 
Va < OV 

Va> Vee 

10 Output current, per output pin 

lee Supply/GND current Vee. GND 

Pd Power dissipation 

Tslg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta =-40-+85t) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

~~ Output voltage 

Topr Operating temperature range 

I Vee = 2.0V 

I r• tf Input rlsetlme. falltlme I Vee=4.5V 

I Vee = 6.0V 

Limits 

MIn Typ Max 

2 6 

0 Vee 

0 Vee 
-40 +85 

0 1000 

0 500 

0 400 

• MITSUBISHI 
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Rallngs Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

±35 mA 
+75 mA 
500 mW 

-65-+150 "C 

Unil 

V 

V 

V 
·C 

ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC257P 

QUADRUPLE 2-INPUTDATA SELECTOR/MUL TIPLEXER WITH 3-STATE OUTPUTS 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

Vee(V) Min 

2.0 1.5 
V ,H High-level Input voltage 

Vo = O. IV, Vee-O. IV 
4.5 3.15 

1101 =20!,A 
6.0 4.2 

2.0 
V ,L Low-level Input voltage 

Vo = O.IV, Vee-O. IV 
4.5 

1101 = 20!,A 
6.0 

10H = -20!'A 2.0 1.9 

10H = -20"A 4.5 4.4 
V OH High-level output voltage VI = V,H• V'L 10H = -20pA 6.0 5.9 

10H = -6.0mA 4.5 4.18 
IOH=-7.BmA 6.0 5.68 

10L = 20"A 2.0 

10L = 20"A 4.5 

VOL Low-level output voltage V, = V,H , V,L 10L = 20"A 6.0 
10L = 6. OmA 4.5 
10L = 7. BmA 6.0 

I'H High-level Input current V, =6V 6.0 

I'L Low-level Input current V,=OV 6.0 

IOZH Off-state high-level output current V,=V,H• V'L. Vo = Vee 6.0 

IOZL Off-state low-level output current V,=V'H. V,L, Vo= GND 6.0 

Icc Quiescent supply current V, = Vee, GND, 10 = O"A 6.0 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25'C) 

Symbol Parameter Test conditions 

tTLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLZ 

tpHZ 

tPZL 

tpzH 

2-184 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 

output propagation time (A, B - V) 

Low-level to high-level and high-level to low-level 

output propagation time (S - V) 

Output disable time from low-level and high-level 

(OE-V) 

Output enable time to low-level and high-level 

(OE-V) 

CL = 50pF (Note 3) 

CL = 5 pF (No.te 3) 

CL = 50pF (No.te 3) 

• MITSUBISHI 
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Limits 

25'C -40-+B5'C Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 
1.9 

4.4 
5.9 V 

4.13 
5.63 

0.1 0.1 
0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 
-0.1 -1.0 

pA 

0.5 5.0 
-0.5 -5.0 

pA 

4.0 40.0 pA 

limits 
Unit 

Min Typ Max 

10 

10 
ns 

18 
18 

ns 

18 
18 

ns 

25 
25 

ns 

28 
28 

ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC257P 

QUADRUPLE 2-INPUT DATA SELECTOR/MUL TIPLEXER WITH 3-STATE OUTPUTS 

SWITCHING CHARACTERISTICS (Vee = 2-6V, Ta =-40-+85'C) 

Limits 

Symbol Parameter Test conditions 25"(; 

VeC<V) Min Typ Max 

2,0 60 

hLH Low-level to high-level and 4,5 12 

CL = SOpF (Note 3) 
6,0 10 

high-level to low-level 
2,0 60 

hHL 
output transitIon time 4,5 12 

6.0 10 

2,0 100 

tpLH 4.5 20 

CL = SOpF (Note 3) 
6,0 17 

2,0 100 

tpHL Low-level to high-level and 4.5 20 

high-level to low-level 6,0 17 

output propagation time 2,0 150 

tpLH (A, B-Y) 4.5 30 

CL = 1S0pF (Note 3) 
6,0 26 

2,0 150 

tpHL 4,5 30 

6.0 26 

2_0 100 

tpLH 4,5 20 

CL = 50pF (Note 3) 
6,0 17 

2,0 100 

tpHL Low-level to high-level and 4,5 20 

high-level to low-level 6,0 17 

output propagation time 2,0 150 

tpLH (s-y) 4,5 30 

CL = I SOpF (Note 3) 
6,0 26 

2,0 150 

tpHL 4,5 30 

6,0 26 

2,0 150 

tpLZ Output disable time from 4,5 30 

CL = SOpF (Note 3) 
6,0 26 

low-level and high-level 
2,0 150 

tpHZ 
(OE-Y) 4,5 30 

6,0 26 

2,0 150 

tPZL 4,5 30 

CL = SOpF (Note3) 
6,0 26 

2,0 150 

tPZH Output enable time to 4,5 30 

6,0 26 
low-level and high-level 

2,0 200 

tPZL 
(OE-Y) 4,5 40 

CL = 150pF (Note 3) 
6,0 34 

2,0 200 

tPZH 4,5 40 

6.0 34 

C, Input capaCitance 10 

Co Off-state output capacitance OE= Vee 15 

Cpo Power dissipation capacitance (Note 2) 

Note 2 : Cpo 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 = Cpo' Vee2 • f,+lee • Vee 

• MITSUBISHI 
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-40-+8S"(; Unit 

Min Max 

75 

15 

13 

75 
ns 

15 

13 

126 

25 

21 

126 

25 

21 

189 
ns 

38 

32 

189 

38 

32 

126 

25 

21 

126 

25 

21 

189 
ns 

38 

32 

189 

38 

32 

189 

38 

32 

189 
ns 

38 

32 

189 

38 

32 

189 

38 

32 

252 
ns 

50 

43 

252 

50 

43 

10 

15 pF 
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MITSUBISHI HIGH SPEED CMOS 

M74HC257P 

QUADRUPLE 2·INPUT DATA SELECTOR/MUL TIPLEXER WITH 3·STATE OUTPUTS 

Note 3 : Test Circuit 

INPUT Vee OUTPUT 

PG OUT 

500 ICL 

TIMING DIAGRAM 

INPUT 

IN PHASE OUTPUT 

OUT OF 
PHASE OUTPUT 

OE 

Y 

Y 

2-186 

Vee 

IRL= 1kO 

SW1 

SW2 

IRL=lkO 

Parameter SW1 SW2 

hLH,hHL 
Open Open 

tPLH , tpHL 

tpLZ Closed Open 

tpHZ Open Closed 

tpZL Closed Open 

tPZH Open Closed 

(l)The pulse generator (PG) has the following 
charactenstics (10%-90%). tr = 6ns, tf = 6ns 

(2) The capacitance CL Includes stray wiring 
capacitance and the probe Input capacitance 

Vee 

GND 

hHL 

90% VOH 

50% 
10% 

VOL 

hLH 

90% 
VOH 

VOL 

Vee 

GND 

VOL 

VOH 
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"'ELECTRIC 



MITSUBISHI HIGH SPEED CMOS 

M74HC266P 

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE 

DESCRIPTION 
The M74HC266 is a semiconductor integrated circuit con
sisting of four 2-input exclusive NOR gates. 

FEATURES 
• High-speed: 9ns typo (CL=15pF, Vcc=5V) 
• Low power dissipation: 5,uW/package (max) 

(Vcc=5V, Ta=25°C, quiescent state) 

• High nOise margin: 30% of Vee, min (Vcc=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-8SoC 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC266 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS266. 

Buffered outputs Y improve input-to-output transfer charac
teristics and reduce to a minimum output impedance varia
tions with respect to Input voltage variations. 
When both inputs A and B are either high or low, the output 
Y will become high, and when the levels of A and Bare 
opposite, the output Y will become low. 
Note that the output of M74HC266 and 74LS266 differ in 
that the output of the M74HC266 is not open drain. 

FUNCTION TABLE 
Inputs Output 

A 6 y 

L L H 

H L L 

L H L 

H H H 

ABSOLUTE MAXIMUM RATINGS (Ta= -40-+85'(;) 

Symbol Parameter 

Vee Supply vollage 

V, Input vollage 

Vo Oulput voltage 

V, < ov 
1'K Input protection diode current 

VI> Vee 

10K 
VO < OV 

Output parasitic diode current 
Vo > Vee 

10 Output curren., per output pm 

Icc Supply/GND current Vee, GND 

Pd Power dISSIpation 

Tsig Storage temperature range 

PIN CONFIGURATION (TOP VIEW) 

INPUTS j Vee 

61 .... 

f INPUTS 

OUTPUTS j Y1-

Y2-

f OUTPUTS 

INPUTS j 
62 .... 

f INPUTS 
GND -A3 

Outline 14P4 

LOGIC DIAGRAM (EACH GATE) 

INPUT 

Conditions Rallngs 

-0.5-+7.0 
-0. 5-Vee+0. 5 
-0. 5-Vee+0. 5 

-20 
20 

-20 

20 
±25 
±50 
500 

-65-+150 

Y 
OUTPUT 

Unil 

V 
V 
V 

rnA 

rnA 

rnA 
rnA 
rnW 
·C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC266P 

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE 

RECOMMENDED OPERATING CONDITIONS (Ta = -40-+B5'C) 

limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage 0 Vee 

Vo Output voltage 0 Vee 

Topr Operating temperature range -40 +85 

I Vee = 2.0V 0 1000 

I r • If Input "setlme, laillime I Vee = 4.5V 0 500 

I Vee = 6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V ,H High-level Input voltage 

V ,L Low-level Input voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

I'H High-level input current 

I'L Low-level mput current 

lee QUiescent supply current 

2-188 

Test conditions 

VedV) 

Va = O. IV, Vee-0.1V 
2.0 

1101 =20J1.A 
4.5 

6.0 

Va = O. 1V, Vee-0.1V 
2.0 

1101 =20J1.A 
4.5 

6.0 

10H = -20J1.A 2.0 

10H = -20J1.A 4.5 

VI = VIH! V 1L 10H = -20J1.A 6.0 

10H= -4.0mA 4.5 

10H= -5.2mA 6.0 

10L - 20J1.A 2.0 

10L = 20J1.A 4_5 

VI = V1H! V 1L 10L = 20J1.A 6.0 

10L = 4.0mA 4.5 

10L =S.2mA 6.0 

V, =6V 6.0 

V,=OV 6. a 
V, - Vee, GND, 10-0J1.A 6.0 

• MITSUBISHI 
.... ELECTRIC 

Unit 

V 

V 

V 
·C 

ns 

Limits 

25'C -40-+85'(; Umt 

Min. Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0_1 -1.0 
IlA 

1.0 10.0 IlA 



MITSUBISHI HIGH SPEED CMOS 

M74HC266P 

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25'C) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

tTLH Low-level to high-level and high-level to low-level 10 

hHL output transition time 10 

tpLH Low-level to high-level and high-level to low-level 
CL = lSpF(Note2) 

20 

tpHL output propagation time 20 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85'C) 

limits 

Symbol Parameter Test conditions 25'C -40-+8S'C 

vcdV) Min Typ Max Min 

2.0 75 

hLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

hHL 
output transition time 4.5 15 

CL = SOpF (Note 2) 
6.0 13 

2.0 120 

tpLH Low-level to high-level and 4.5 24 

6.0 20 
high-level to low-level 

2.0 120 

tpHL 
output propagatIon time 4.5 24 

6,0 20 

C , Input capacitance 10 

Cpo Power dISSipation capacllance (Note 1) 38 

Note 1 Cpo 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 = Cpo' Vee' • f,+lee • Vee 

Note 2 Test Circuit 

INPUT 

PG \--+---1 

son 

TIMING DIAGRAM 
A 

B 

y 

Vee 

OUT 

OUTPUT 

(l)The pulse generator (PG) has the follOWing 
characteristics (10%-90%)' tr = 6ns, tf = 6ns 

(2) The capacitance CL includes stray wiring 
capacitance and the probe Input capacitance 
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Max 

95 

19 

16 

95 

19 

16 

151 

30 

26 

151 

30 

26 

10 

Unit 

ns 

ns 

Unit 

ns 

ns 

pF 

pF 
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MITSUBISHI HIGH SPEED CMOS 

M74HC273P 
M74HC273DWP 

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

DESCRIPTION 
The M74HC273 is a semiconductor integrated circuit con
sisting of eight positive-edge triggered D-type flip flops 
with common clock and direct reset inputs. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
• High-speed: (clock frequency) 40MHi typo 

(CL=15pF, Vcc=5V) 

• Low power dissipation: 20,uW/package (max) 
(Vce=5V, Ta=25"C, quiescent state) 

• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: T a=-40-+85'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC273 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS273. 

The M74HC273 contains eight edge-triggered D-type flip 
flops, sharing common clock input CK and direct reset in
put RD. 
When CK changes from low-level to high-level, the signals 
just previously input at 0 appears at output Q in accord
ance with the function table given. 

When Ro is low, all outputs Q will become low, irrespective 
~the state of other inputs. When used as a D-type flip flop, 
Ro should be maintained at high. 

LOGIC DIAGRAM 

r 
00 01 

-----

CLOCK 

INPUT 

DIRECT 
RESET R;;' 
INPUT 

DO 01 02 
... 

02 

03 

DIRECT 
RESET INPUT 

OUTPUT 

DATA INPUTS 

OUTPUTS 

DATA INPUTS 

{ 
00-

01-

{ 
01-

02-

{ 
02-

03-

OUTPUT 03-

GNO 

Vee 

20P4 
Outline 20P2V 

FUNCTION TABLE (Notel) 

Inputs 

Ro CK 0 

L x x 
H t H 

H t L 

H L X 

H l x 
Note 1 t: Change from low to high level 

l : Change from high to low level 

Output 

a 
L 

H 

L 
00 
00 

00 : Output state a before clock ,"put 
changed 

X : Irrelevant 

OUTPUTS 
A 

03 04 05 06 

D4 05 06 07 
,/ 

v 
DATA INPUTS 

2-190 • MITSUBISHI 
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OUTPUT 

CLOCK INPUT 

, 
07 Vee 

I 

I 
I 

---4 
GNO 



MITSUBISHI HIGH SPEED CMOS 

M74HC273P 
M74HC273DWP 

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

ABSOLUTE MAXIMUM RATINGS (Ta= -40-+85·C. unless otherwise noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V,< OV 
1'K Input protection diode current 

V, > Vee 

Va < OV 
10K Output parasitIc diode current 

Va> Vee 

10 Output current, per output Pin 

Icc Supply/GND current Vee, GND 

Pd Power diSSipation (Note 2) 

Tstg Storage temperature range 

Note 2 M74HC273DWP. Ta = -40-+80'C and Ta = 80-85'C are derated at -7mWi'C 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85'C) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage a Vee 

Vo Output voltage a Vee 

Toor Operating temperature range -40 +85 

Vee = 2. OV a 1000 

tr, tf Input nsetlme, falltlme Vee = 4. 5V a 500 

Vee = 6. OV a 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V'H Hlgh·level Input voltage 

V'L Low-level Input voltage 

VOH Hlgh·level output voltage 

VOL Low-level output voltage 

I'H High-level Input current 

I'L Low-level mput current 

Icc QUiescent supply current 

Test conditions 

Vee(V) 

2. a 
Vo = O. lV, Vee-O.1V 

4.5 
1101 = 20"A 

6. a 
2. a 

Vo = O.lV, Vee-O.1V 
4.5 

1101 = 20"A 
6. a 

10H = -20"A 2. a 
10H = -20"A 4.5 

VI = VIH, VIL. 10H = -20"A 6. a 
10H = -4.0mA 4.5 

10H = -5.2mA 6. a 
10L = 20"A 2. a 
10L = 20"A 4.5 

VI = V 1H • V IL 10L = 20"A 6.0 

10L = 4.0mA 4.5 

10L = 5.2mA 6.0 

V,=6V 6. a 
V,-OV 6. a 
VI = Vee. GND, 10= O"A 6. a 

• MITSUBISHI 
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Unit 

V 

V 

V 
·c 

ns 

Min 

1.5 

3.15 

4.2 

1.9 

4.4 

5.9 

4.18 

5.68 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

±25 mA 
±50 mA 
500 mW 

-65-+150 ·c 

limits 

25'C -40-+85'C Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
I1A 

4. a 40.0 I1A 
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MITSUBISHI HIGH SPEED CMOS 

M74HC273P 
M74HC273DWP 

OCTAL D-TYPE FLIP-FLOP WITH COMMON CLO,CK AND RESET 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25"C) 

limits 
Symbol Parameter Test conditions 

Min Typ Max 

'max MaXimum clock frequency 30 

tTLH Low-level 10 high-level and high-level 10 low-level 10 

hHL output transition time 10 

tpLH Low-level 10 high-level and high-level 10 low-level CL = 15pF (NoIe4) 27 

tPHL oulpul propagallon lime (CK - 0) 27 

tpHL 
High-level 10 low-level oulput propagation lime 

27 
CR;;- 0) 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85'C) 

,- Limits 

Symbol Parameter Test conditions 25"C -40-+85\: 

VedV) Min Typ Max Min Max 

2. a 5 4 

'max Maximum clock frequency 4.5 27 21 

6. a 32 25 

2.0 75 95 

hLH Low-level 10 high-level and 4.5 15 19 

6. a 13 16 
high-level 10 low-level 

2. a 75 95 

tTHL 
output transition ttme 4.5 15 19 

CL = 50pF (Nole 4) 
6. a 13 16 

2.0 160 202 

tpLH Low-level 10 high-level and 4.5 32 40 

hlgh·level 10 low-level 6.0 27 34 

outpul propagation lime 2. a 160 202 

tpHL (CK-O) 4.5 32 40 

6.0 27 34 

Hlgh·levello low-level 2. a 160 202 

tpHL output propagation time 4.5 32 40 

CR;;-O) 6. a 27 34 

C , Input capacitance 10 10 

Cpo Power dlsslpallon capaCilance (Note 3) 65 

Note 3 Cpo is the internal capacitance of the IC calculated Irom operation supply current under no-load conditions (per flip lrep) 
The power diSSipated during operation under no-load conditions IS calculated using the following lormula: 
Po = Cpo' Vee2 • I,+lee • Vee 

TIMING 

Symbol 

tw 

tsu 

th 

tree 

2-192 

REQUIREMENTS (Vee = 2-6V, Ta = -40-+85"C) 

Parameter 

CK, R;; pulse width 

D setup lime wllh 

respect to CK 

D hold time with 

respect 10 CK 

-
RD recovery time with 

respecllo CK 

Test conditions 

Vee(V) 

2.0 

4.5 

6. a 
2. a 
4.5 

6.0 

2. a 
4.5 

6. a 
2.0 

4.5 

6.0 

• MITSUBISHI 
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Limits 

25\: -40-+B5"C 

Min Typ Max Min Max 

80 101 

16 20 

14 17 

100 126 

20 25 

17 21 

a 0 

a a 
a a 

100 126 

20 25 

17 21 

Unit 

MHz 

os 

ns 

ns 

Unil 

MHz 

ns 

os 

ns 

pF 

pF 

Unit 

os 

ns 

ns 

os 



MITSUBISHI HIGH SPEED CMOS 

M74HC273P 
M74HC273DWP 

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

Nole 4 : Tesl Circuit 

INPUT Vce 

PG 1---+-----1 OUT 

son 

TIMING DIAGRAM 

D 

CK 

Q 

CK 

Q 

OUTPUT 

50% 

tsu 

50% 

(1)The pulse generalor (PG) has Ihe following 
characlenstics (10%-90%): Ir = 6ns, If = 6ns 

(2) The capacllanee CL includes slray wiring 
capacllance and Ihe probe inpul capacitance 

50% 

tn.H 

Vee 

GNO 

Vee 

GNO 

VOL 
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Vee 

GNO 

Vee 

GND 

VOL 
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MITSUBISHI HIGH SPEED CMOS 

M74HC280P 

9-BIT ODD/EVEN PARITY GENERATOR/CHECKER 

DESCRIPTION 
The M74HC280 is a semiconductor integrated circuit con
sisting of a 9-bit parity generator/checker. 

FEATURES 
• High-speed: 20ns typo (CL =15pF, Vcc=5V) 
• Low power dissipation: 20,uW/package (max) 

(Vcc=5V, Ta=25"C, quiescent state) 
• High noise margin: 30% of Vec, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTIL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: T a=-40-+85"C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC280 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS280. 

The M74HC280 combines the functions of a 9-bit parity 
generator and a parity checker. When used as a parity 
generator, applying 9-bit data to data inputs A through I will 
result in a generation of parity output to the even parity out
put or the odd parity output depending upon the number of 

PIN CONFIGURATION (TOP VIEW) 

j G-
DATA INPUTS 

H- 2 

Vee 

NC 

DATA INPUT 1-

EVEN PARITY OUTPUT _ 
DATA INPUTS 

ODD PARITY OUTPUT _ 

GND 

Outline 14P4 
NC : NO CONNECTION 

high values in the data input. See the Function Table for 
details. When used as a parity checker, one bit from among 
the 9 bits of data input is used as an odd or even parity de
signation and the remaining eight bits are used as data. 

FUNCTION TABLE 
Number of data Input 

EVEN PARITY ODD PARITY 
high values 

Even H L 

Odd L H 

LOGIC DIAGRAM Vee 

DATA 

INPUTS 
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G 

C 

o 

I-----------®---------~ 
I I 

I 

~------------(j)---------~ 
GND 
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MITSUBISHI HIGH SPEED CMOS 

M74HC280P 

9-BIT ODD/EVEN PARITY GENERATOR/CHECKER 

ABSOLUTE MAXIMUM RATINGS (Ta= -40-+8S'C) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V, < OV 
1'K Input protection diode current 

V, > Vee 

Vo < OV 
10K Output parasitic diode current 

Vo > Vee 

10 Output current, per output Pin 

Icc Supply/GND current Vee, GND 

Pd Power diSSipation 

Tsig Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta = -40-+8S'C) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage 0 Vee 

Vo Output voltage 0 Vee 

Toor Operating temperature range -40 +85 

I Vee=2.0V 0 1000 

Ir• It Input nsetlme, falltlrne I Vee = 4.5V 0 500 

I Vee - 6.0V a 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H Hlgh·level Input voltage 

V,L Low-level Input voltage 

VOH Hlgh·level output voltage 

VOL Low-level output voltage 

I'H High-level mput current 

I'L Low-level mput current 

Icc QUiescent supply current 

Test conditions 

vedv) 

2.0 
Vo = 0 lV, vee-O.1V 

4.5 
1101 = 201' A 

6.0 

2.0 
Vo = O.lV, Vee-0.1V 

4.5 
1101 = 20l'A 

6. a 
10H = -2OI'A 2.0 

10H = -201'A 4.5 

VI = VIH! V,L 10H = -201'A 6. a 
10H = -4.0mA 4.5 

10H= -S.2mA 6.0 

10L = 2Ol'A 2.0 

10L = 20l'A 4.5 

VI = V 1H , V 1L 10L = 20l'A 6. a 
10L = 4.0mA 4.5 

10L= 5.2mA 6.0 

V,=6V 6.0 

V,=OV 6.0 

VI = VeG, GND, 10=01'A 6.0 

• MITSUBISHI 
..... ELECTRIC 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

±25 rnA 
±50 rnA 
500 rnW 

-65-+150 ·C 

Unit 

V 

V 

V 
·C 

ns 

Limits 

25'C -40-+B5'C Unit 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4,2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
I1A 

4.0 40.0 I1A 
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MITSUBISHI HIGH SPEED CMOS 

M74HC280P 

9-BIT ODD/EVEN PARITY GENERATOR/CHECKER 

SWITCHING CHARACTERISTICS (Vee = 5V. T a = 25"C) 

Symbol Parameter Test conditions 
Min 

tTLH Low-level to high-level and high-level to low-level 

hHL output transition time 

tpLH Low-level to high-level and high-level to low-level 
CL = 15pF (Note2) 

tpHL output propagation time 

SWITCHING CHARACTERISTICS (Vee = 2-6V. T a = -40-+B5"C) 

Limits 

Symbol Parameter Test conditions 25"C 

Vcc(V) Mm Typ Max 

2.0 75 

hLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2_ 0 75 

hHL 
output tranSItion time 4_5 15 

CL = 50pF (Note 2) 
6.0 13 

2.0 205 

tpLH 
Low-level to high-level and 

4.5 41 
high-level to low-level 

6. a 35 
output propagation time 

2. a 205 
EVEN PARITY 

tpHL A-I- 4.5 41 
ODD PARITY 

6. a 35 

C, Input capaCitance 10 

Cpo Power dlsslpallon capaCitance (Note 1 ) 92 

Note 1 Cpo is the internal capacitance 01 the IC calculated Irom operallon supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the lollowing lormula: 
Po = Cpo' Vee2 • 1,+lee • Vee 

Note 2 : Test Circuit 

INPUT 

PG t---t--; 

50n 

TIMING DIAGRAM 

A-I 

EVEN PARITY 

ODD PARITY 

EVEN PARITY 

ODD PARITY 

2-196 

Vee 

OUT 

90% 
50% 

10% 

hLH 

OUTPUT 

(l)The pulse generator (PG) has the lollowing 
characteristics (10%-90%). tr = 6ns. tl = 6ns 

(2) The capacitance CL includes stray wiring 
capacitance and the probe mput capacitance 

Vee 

GND 

VOH 

VOL 
hHL 

VOH 

VOL 

• MITSUBISHI 
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Limits 
Umt 

Typ Max 

10 

10 
ns 

35 

35 
ns 

-40-+85"C Umt 

Min Max 

95 

19 

16 

95 
ns 

19 

16 

258 

52 

44 

258 
ns 

52 

44 

10 pF 

pF 



MITSUBISHI HIGH SPEED CMOS 

M74HC365P 
M74HC365DP 

HEX 3-STATE NONINVERTING BUFFER WITH COMMON ENABLES 

DESCRIPTION 
The M74HC365 is a semiconductor integrated circuit con
sisting of six buffers with 3-state noninverted outputs and 
common enable inputs. 

FEATURES 
• High-fanout3-state output: (loL=6mA, IOH=-6mA) 

• High-speed: 10ns typo (CL=50pF, Vce=5V) 
• Low power dissipation: 20,uW/package (max) 

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

• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 

• Capable of driving 15 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: Ta=-40-+85'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC365 to 

maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS365. 

The M74HC365 consists of six 3-state buffers with output
enable inputs common to all circuits. 
When output-enable inputs OE1 and OE2 are both low, out
puts Y will become enable state. If input A is high, a high
level signal will be output to Y and if input A is low, a low
level signal will be output to Y. 
When at least one of input OE1 or OE2 is high, Y will be
come high-impedance state. 

LOGIC DIAGRAM (EACH .BUFFER) 

INPUT A 01----1 

1 
OE1 

OUTPUT-ENABLE 

INPUTS OE2O-----<CJ 

TO OTHER FIVE CIRCUITS 

~ 

A 
I 
I 

PIN CONFIGURATION (TOP VIEW) 

~~IfrUT.ENABLE OE1 - 1 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

GND 

OUTPUT· 
15 - 0E2 ENABLE 

INPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

. 16P4 
Outline 16P2P 

A version of the M74HC365 with an inverted output, the 
M74HC366, is also available. 

FUNCTION TABLE (Note 1) 

Inputs Output 

OE1 OE2 A Y 

L L L L 

L L H H 

H X X Z 

X H X Z 

Note 1 X: Irrelevant 
Z : High Impedance state 

Vee 

J 
J OY OUTPUT 

1 
• MITSUBISHI 

..... ELECTRIC 
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MITSUBISHI HIGH SPEED CMOS 

M74HC365P 
M74HC365DP 

HEX 3-STATE NONINVERTING BUFFER WITH COMMON ENABLES 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+85t. unless otherwise noted) 

Symbol Parameter ConditIOns 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

10K Input protection diode current 
V,<OV 

V, > Vcc 

10K Output parasitIc diode current 
Vo<OV 

Va> Vee 

10 Output current. per output pin 

Icc Supply/GND current Vee, GNO 

Pd Power dissIpatIon (Note2) 

TSIg_ Storage temperature range 

Note 2 • M74HC365DP. T a = -40-+5O'C and T a = 50-85t are derated at -5mW/t 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85t) 

Limits 
Symbol Parameter 

Mon Typ Max 

Vee Supply voltage 2 6 

V, Input voltage 0 Vee 

Vo Output voltage 0 Vee 

Toor Operatong temperature range -40 +85 

Vcc = 2.0V a 1000 

I r • If Input rlsetlme, falltlme Vcc = 4.5V a 500 

Vce - S.OV a 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V ,H High-level onput voltage 

V ,L Low-level onput voltage 

VOH HIgh-level output voltage 

VOL Low-level output voltage 

I'H Hlgh.!.level Input current 

I'L Low-level Input current 

IOZH Off-state hIgh-level output current 

IOZL Off-state low-level output current 

Icc QUiescent supply current 

2-198 

Test conditions 

Vec(V) 

2. a 
Va = Vee-O. lV 

4.5 
1101 =20ttA 

6.0 

2. a 
Va = O. lV. Vce-O.lV 

4.5 
1101 = 20ttA 

6.0 

10H = -20ttA 2. a 
10H = -20ttA 4.5 

VI = V1H , V1L 10H= -20ttA 6.0 

10H = -S.OmA 4.5 

10H= -7. SmA 6.0 

10L = 20ttA 2. a 
10L = 20ttA 4.5 

V1=V1L 10L = 20ttA 6. a 
10L= S.OmA 4.5 

10L= 7.BmA 6.0 

V,=SV 6. a 
V,-OV 6. a 
VI = V 1H, V1L, Vo = Vee 6.0 

V,=V1H , VIL, Vo= GND 6.0 

V, = Vee. GND, 10 = OttA 6.0 

• MITSUBISHI 
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UnIt 

V 

V 

V 
·C 

ns 

Mon 

1.5 

3.15 

4.2 

1.9 

4.4 

5.9 

4.18 

5.68 

RatIngs UnIt 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

+35 rnA 
+75 rnA 
500 rnW 

-65-+150 ·c 

Limits 

25'C -40-+S5'C Unit 

Typ Max Mon Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1.35 1.35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
J.lA 

0.5 5. a 
-0.5 -5.0 

J.lA 

4. a 40.0 J.lA 



MITSUBISHI HIGH SPEED CMOS 

M74HC36SP 
M74HC36SDP 

HEX 3-STATE NONINVERTING BUFFER WITH COMMON ENABLES 

SWITCHING CHARACTERISTICS (Vee = 5V. T a = 25"C) 

limits 
Symbol Parameter Test conditions 

Min Typ Max 

hLH Low-level to high-level and high-level to low-level 10 

10 hHL output transitIOn time 
C, = SOpF (Note 4) 

tpLH Low-level to high-level and high-level to low-level 22 

tpHL output propagation time (A - V) 22 

tpLZ Output disable lime from low-level and high-level 
C, = S pF (Note 4) 

36 

(OE-V) 36 tpHZ 

tPZL Output enable time to low-level and high-level 
C, = SOpF (Note 4) 

40 

(OE-V) 40 tPZH 

SWITCHING CHARACTERISTICS (Vee = 2-6V. Ta = -40-+B5'C) 

Limits 

Symbol Parameter Test conditions 25'C -40-+8S'C 

vcdv) Min Typ Max Min 

2.0 60 

hLH Low-level to high-level and 4.5 12 

C, = SOpF (Note 4) 
6.0 10 

high-level to low-level 
2.0 60 

tTHL 
output transItion time 4.5 12 

6.0 10 

2.0 105 

tpLH 4.5 24 

C, = SOpF (Note 4) 
6.0 19 

2.0 105 

tpHL Low-level to high-level and 4.5 24 

high-level to low-level 6.0 19 

output propagation time 2.0 135 

tpLH (A-V) 4.5 29 

C, = IS0pF (Note4) 
6.0 24 

2.0 135 

tpHL 4.5 29 

6.0 24 

2.0 175 

tpLz Output disable time from 4.5 44 

C, = SOpF (Note 4) 
6.0 37 

low-level and high-level 
2.0 175 

tpHz 
(OE-V) 4.5 44 

6.0 37 

2.0 230 

tPZL 4.5 44 

C, = SOpF (Note4) 
6.0 35 

2.0 230 

tPZH Output enable time to 4.5 44 

6.0 35 
lOW-level and high-level 

2.0 245 

tPZL 
(OE-V) 4.5 53 

C, = IS0pF (Note 4) 
6.0 41 

2.0 245 

tPZH 4.5 53 

6.0 41 

C , Input capacitance 10 

Co Off-state output capacitance OE= Vee 15 

Cpo Power diSSipation capacitance (Note 3) 49 

Note 3 Cpo IS the Inlernal capaCilance of Ihe IC calculaled from operallon supply current under no-load condllions (per buffer) 
The power diSSipated during operation under no-load conditions IS calculated using the following formula' 
Po = Cpo' Vee' • f,+lce • Vee ' 

• MITSUBISHI 
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Max 

75 

15 

13 

75 

15 

13 

130 

30 

24 

130 

30 

24 

168 

36 

30 

168 

36 

30 

218 

55 

46 

218 

55 

46 

287 

55 

43 

287 

55 

43 

306 

66 

51 

306 

66 

51 

10 

15 

Unit 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

pF 
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Note 4 Test Circuit 

INPUT Vee 

PG 1--+----1 DUT 

500 
GND 

TIMiNG DIAGRAM 

A 

y 

OE 

y 

y 

2-200 

MITSUBISHI HIGH SPEED CMOS 

M74HC36SP 
M74HC36SDP 

HEX 3-STATE NONINVERTING BUFFER WITH COMMON ENABLES 

OUTPUT Vec HRL=lkO 

SWl 

SW2 

ICL lRL =lkO 

Vee 

Parameter SWl SW2 

hLH' tTHL 
Open Open 

tpLH, tpHL 

tpLZ Closed Open 

tpHZ Open Closed 

tPZL Closed Open 
tPZH Open Closed 

(1) The pulse generator (PG) has the following 
characteristics (10%-90%): tr = 6ns, tf = 6ns 

(2) The capacitance CL includes stray wiring 
capacitance and the probe Input capacitance. 

'------GND 

i"'"~--- VOL 
trHL 

,---------------- Vee 

GND 

VOH 
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MITSUBISHI HIGH SPEED CMOS 

M74HC366P 

HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES 

DESCRIPTION 
The M74HC366 is a semiconductor integrated circuit con
sisting of six buffers with 3-state inverted ~utputs and com
mon enable inputs. 

FEATURES 
• High-fanout 3-state output: (loL =6mA, IOH=-6mA) 
• High-speed: 10ns typo (CL=50pF, Vcc=5V) 
• Low power dissipation: 20llW/package (max) 

(Vcc=5V, Ta=25°C, quiescent state) 
• High noise margin: 30% of Vee, min (Vcc=4.5V, 6V) 
• Capable of driving 15 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+S5°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC366 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS366. 
The M74HC366 consists of six 3-state buffers with output
enable inputs common to all circuits. 
When output-enable inputs OE1 and OE2 are both low, out
puts Y will become enable state. If input A is high, a low
level signal will be output to Y and if input A is low, a high
level signal will be output to Y. 
When at least one of the OE1 or OE2 is high, Y will become 
high-impedance state. 

LOGIC DIAGRAM (EACH BUFFER) 

INPUT A o-----f 

INPUTS 

TO OTHER FIVE CIRCUITS 
~ 

A A 
I I 
I I 

1 
OEl 

OUTPUT-ENABLE 

OE2 o---CL __ J 

PIN CONFIGURATION (TOP VIEW) 

~~TI;-UT'ENABLE OEl _ 1 Vee 

INPUT 

OUTPUT INPUT 

INPUT OUTPUT 

OUTPUT INPUT 

INPUT OUTPUT 

OUTPUT INPUT 

GND OUTPUT 

Outline 16P4 

A version of the M74HC366 with a noninverted output, the 
M74HC365, IS also available. 

FUNCTION TABLE (Note 1) 

Inputs Output 

OEl OE2 A Y 

L L L H 

L L H L 

H X X Z 

X H X Z 

Note 1 X: Irrelevant 
Z : High impedance 

Vee 

J 
J o y OUTPUT 

1 
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MITSUBISHI HIGH SPEED CMOS 

M74HC366P 

HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES 

ABSOLUTE MAXIMUM RATINGS (T a = -40-+85'C) 

Symbol Parameter Conditions 

Vcc Supply vollage 

V, Input voltage 

Vo Oulpul voltage 

1'K 
V, <OV 

Input protection diode current 
VI> Vee 

10K 
Vo < OV 

Output parasitic diode current 
Va> Vce 

10 Output current, per output pin 

Icc Supply/GND current Vee, GND 

Pd Power dissipation 

Tsig Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+B5'C) 

Limits 
Symbol Parameter 

Min Typ Max 

Vec Supply voltage 2 6 

V, Input voltage 0 Vcc 

Vo Output voltage 0 Vee 

TqQI" Operating temperature range -40 +85 

I Vee- 2. OV a 1000 

I r• If Input "setlme, falltlme I Vee - 4.5V a 500 

I Vee = 6.0V a 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H High-level Input voltage 

V ,L Low-level input voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

I'H High-level mput current 

I'L Low-level mput current 

IOZH Off-state high-level output current 

IOZL Off-state lOW-level output current 

Icc QUiescent supply current 

2-202 

Test conditions 

Vee(V) 

2.0 
Vo=O.IV 

4.5 
1101 = 20IlA 

6. a 
2.0 

Va = O. IV, Vee-O. IV 
4.5 

1101 = 20llA 
6.0 

10H = -2OttA 2.0 

10H = -2OttA 4.5 

V1=V1L 10H = -201lA 6.0 

10H = -6.0mA 4.5 

10H = -7.8mA 6. a 
10L = 20llA 2.0 

10L = 20ttA 4.5 

VI=V1H, V,L 10L = 20ttA 6.0 

10L = 6.0mA 4.5 
10L = 7.8mA 6.0 

V, =6V 6. a 
V,=OV 6.0 

V1=V1H1 V\L, Vo = Vee 6.0 

VI = V1H1 V1L. Vo= GND 6.0 

VI = Vec! GNa, 10 = OJ.l.A 6. a 

• MITSUBISHI 
.... ELECTRIC 

Ratings Umt 

-0.5-+7.0 V 

-0. 5-Vcc+0. 5 V 

-0. 5-Vcc+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

±35 rnA 
+75 rnA 
500 rnW 

-65-+150 ·c 

Umt 

V 

V 

V 

·c 

ns 

Limits 

25"C -40-+85"C Umt 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1. 35 1. 35 V 

1. B l.B 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
fJ.A 

0.5 5. a 
-0.5 -5.0 

fJ.A 

4. a 40.0 fJ.A 



MITSUBISHI HIGH SPEED CMOS 

M74HC366P 

HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES 

SWITCHING CHARACTERISTICS (Vee =5V, Ta=25'C) 

Symbol Parameter 
Limits 

Test conditions 
Min Typ Max 

hLH Low-level to hIgh-level and hIgh-level to low-level 10 

hHL output transition time 10 
tpLH Low-level to high-level and high-level to low-level 

CL = 50pF (Note 3) 
18 

tpHL output propagatIon tIme (A - y) 18 
tpLz Output disable time from low-level and high-level 

CL = 5 pF (Note 3) 
36 

tpHZ (OE-Y) 36 
tPZL Output enable time to low-level and high-level 

CL = 50pF (Note 3) 
40 

tPZH (OE-Y) 40 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+B5'C) 

Limits 

Symbol Parameter Test conditions 25"(; -40-+85"(; 

Vec<V) MIn TIp Max Min 

2.0 60 

hLH Low-level to high-level and 4,5 12 

CL = 50pF (Note 3) 
6.0 10 

hIgh-level to low-level 
2.0 60 

hHL 
output tranSition time 4.5 12 

6.0 10 

2. a 82 

tpLH 4.5 19 

CL = 50pF (Note3) 
6. a 16 

2. a 82 

tpHL Low-level to hIgh-level and 4.5 19 

hIgh-level to low-level 6. a 16 

output propagation time 2. a 107 

tpLH (A-Y) 4.5 26 

CL = 150pF (Note 3) 
6.0 22 

2. a 107 

tpHL 4.5 26 

6.0 22 

2. a 175 

tpLz Output disable time from 4.5 44 

CL = 50pF (Note 3) 
6.0 37 

low-level and hIgh-level 
2. a 175 

tpHZ 
(OE-Y) 4.5 44 

6. a 37 

2. a 230 

tPZL 4.5 44 

CL = 50pF (Note 3) 
6. a 35 

2. a 230 

tPZH Output enable tIme to 4.5 44 

6. a 35 
low-level and hIgh-level 

2. a 245 

tPZL 
(OE-Y) 4.5 53 

CL = 150pF (Note 3) 
6.0 41 

2. a 245 

tPZH 4.5 53 

6. a 41 

C I Input capacitance 10 

Co Output dIsabled capacItance OE= Vee 15 

Cpo Power dISSIpatIOn capacItance (Note 2) 46 

Note 2 Cpo 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 condlllons IS calculated uSing the following formula 
Po = Cpo' Vee' • fl+lec • Vec 
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Max 

75 

15 

13 

75 

15 

13 

102 

24 

20 

102 

24 

20 

134 

32 

27 

134 

32 

27 

218 

55 

46 

218 

55 

46 

287 

55 

43 

287 

55 

43 

306 

66 

51 

306 

66 

51 

10 

15 

Unit 

ns 

ns 

ns 

ns 

Untt 

ns 

ns 

ns 

ns 

pF 
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Note 3 Test Circuit 

INPUT Vee 

PG 1--+---1 DUT 

500 
GND 

TIMING DIAGRAM 

A 

OE 
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MITSUBISHI HIGH SPEED CMOS 

M74HC366P 

HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES 

OUTPUT Vcc 

~RL = lkO 

SWl 

SW2 1 RL = lkO 

Vcc 

~ ___________ GND 

1..6!,.----- VOH 

VOL 

r------Vcc 

GND 

VOL 

Parameter SWl SW2 

hLH,hHL 
Open Open 

tpLHt tpHL 

tpLZ Closed Open 

tpHZ Open Closed 

tPZL Closed Open 

tPZH Open Closed 

(1)The pulse generalor (PG) has the following 
characlerlstics (10%-90%) Ir = 6ns, If = 6ns 

(2) The capacitance CL Includes slray wiling 
capacitance and the pro,be Input capacitance 

• MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC367P 
M74HC367DP 

HEX 3-STATE NONINVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 

DESCRIPTION 
The M74HC367 is a semiconductor Integrated circuit con
sisting of six buffers with 3-state noninverted outputs, the 4-
bit and 2-bit sections having common enable inputs. 

PIN CONFIGURATION (TOP VIEW) 

~~Ih-UT'ENABLE OEI -+ I Vee 

FEATURES 
• High-fanout 3-state output: (loL =6mA, IOH=-6mA) 

INPUT AO-+ 15 - OE2 ~~TI'TUHNABLE 

• High-speed: 10ns typo (CL=50pF, Vcc=5V) 
• Low power dissipation. 20l'W/package (max) 

(Vcc=5V, Ta=25'C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vcc=4.5V, 6V) 
• Capable of driving 15 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+85'C 

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

FUNCTIONAL DESCRIPTION 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

yo-

AI-+ 

A2-+ 

Y2-

GND 

16P4 
Outline 16P2P 

Use of silicon gate technology allows the M74HC367 to 
maintain the low power diSSipation and high nOise margin 
characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS367. 

FUNCTION TABLE (Note 1) 

The M74HC367 consists of six 3-state buffers with output
enable inputs common to the 2-blt and 4-bit sections. 

OE 

L 

L 

H 

Inputs Output 

A Y 

L L 

H H 

X Z 

When output-enable Input OE IS low, outputs Y will become 
enable state. If inputs A are high, a high-level signal will be 
output to Y and if A are low, a low-level signal Will be out
put to Y. 

Note 1 x: Irrelevant 

When OE is high, Y will become high-impedance state 

A version of the M74HC367 with an inverted output, the 
M74HC368, IS also available. 

LOGIC DIAGRAM (EACH BUFFER) 

TO THE OTHER CIRCUITS 
~ 

", 
I 
I 

Z : High Impedance 

Vee 

J 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT A J..------o Y OUTPUT 

OUTPUT-E~~~b~ OE 0----(1 
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MITSUBISHI HIGH SPEED CMOS 

M74HC367P 
M74HC367DP 

HEX 3-STATE NON INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+S5t, unless otherwise noted) 

Symbol Parameter ConditIOns 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

1'K Input protection diode current 
V,<OV 

V, > Vee 

10K Output parasitic diode current 
Vo < OV 

Vo > Vee 

10 Output current, per output pm 

lee Supply/GND current Vee, GND 

Pd Power diSSipation (Note2) 

Tstg Storage temperature range 

Note 2 M74HC367DP, T a = -40-+50'C and T a = 50-S5t are derated at -5mW/t 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+S5t) 

Limits 
Symbot Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage a Vee 

Vo Output voltage 0 Vee 

Topr Operating temperature range -40 +85 

I Vee=2.0V 0 1O00 

t r, tf Input rJsetime, falltlme I Vee =4.5V 0 500 

I Vee =6.0V 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H High-level Input voltage 

V,L Low-level mput voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

I'H High-level Input current 

I'L Low-level mput current 

IOZH Off-state high-level output current 

IOZL Off-state low-level output current 

lee QUIescent supply current 

2-206 

Test conditions 

VeC<V) 

2.0 
Vo = Vee-O. I V 

4.5 
1101 = 20/-IA 

6.0 

Va = O. IV, Vee-O. IV 
2.0 

1101 = 20/-IA 
4.5 

6. a 
tOH = -20/-IA 2.0 

10H = -20/-IA 4.5 

V, = V'H! V,l tOH = -20/-IA 6.0 

10H= -6.0mA 4.5 

10H = -7.8mA 6.0 

10L = 20/-IA 2. a 
IdL = 20/-IA 4.5 

Vr=V'L 10L = 20/-IA 6. a 
10L = 6.0mA 4.5 

10L = 7.8mA 6.0 

V, =6V 6.0 

V,=OV 6.0 

v, = V,HI Y,Lt Vo = Vee 6.0 

VI = VIH1 V,L, Vo= GND 6.0 

VI = Vec, GND, 10=O/-lA 6.0 

• MITSUBISHI 
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Unrt 

V 

V 

V 

·c 

ns 

Min 

1.5 

3.15 

4.2 

1.9 

4.4 

5.9 

4.18 

5.68 

Ratongs UmI 

-0.5-+7.0 V 

-0, 5-Vee+0, 5 V 

-0, 5-Vee+0, 5 V 

-20 

20 
mA 

-20 

20 
mA 

±35 mA 
+75 mA 
500 mW 

-65-+150 ·c 

Limits 

25'(; -40-+85'(; Unrt 

Typ Max Mon Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1.35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
/-lA 

0.5 5.0 

-0.5 -5.0 
/-lA 

4.0 40.0 /-lA 



MITSUBISHI HIGH SPEED CMOS 

M74HC367P 
M74HC367DP 

HEX 3-STATE NON INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 

SWITCHING CHARACTERISTICS (Vee = 5V, Ta = 25'C) 

Limits 
Symbol Parameter Test conditIons 

Min Typ Max 

tTLH Low-level to high-level and high-level to low-level 10 

10 hHL output transition time 
CL = 50pF (Note 4) 

tpLH Low-level to high-level and high-level to low-level 22 

tpHL output propagatIOn time (A - y) 22 

tpLZ Output disable time from low-level and high-level 
CL= 5pF(Note4) 

33 
(OE-Y) 33 tpHz 

tpzL Output enable time to low-level and high-level 
CL = 50pF (Note 4) 

37 
(OE-Y) 37 tpzH 

SWITCHING CHARACTERISTICS (Vee = 2-6V, Ta = -40-+85'C) 

Limits 

Symbol Parameter Test conditions 25'C -40-+85'C 

VcC<V) Min Typ Max Min 

2.0 60 

tTLH Low-level to high-level and 4_ 5 12 

CL = 50pF (Note 4) 
6,0 10 

high-level to low-level 
60 2.0 

tTHL 
output tranSitIon time 4.5 12 

6_ 0 10 

2.0 105 

tpLH 4_ 5 24 

CL = 50pF (Note 4) 
6.0 19 

2.0 105 

tpHL Low-level to high-level and 4.5 24 

high-level to low-level 6_ 0 19 

output propagation time 2.0 135 

tpLH (A-Y) 4_ 5 29 

CL = 150pF (Note 4) 
6.0 24 

2.0 135 

tPHL 4.5 29 

6.0 24 

2.0 117 

tpLZ Output disable time from 4.5 35 

CL = 50pF (Note 4) 
6.0 31 

lOW-level and high-level 
2.0 117 

tpHZ 
(OE- y) 4.5 35 

6_ 0 31 

2.0 172 

tPZL 4.5 38 

CL = 50pF (Note 4) 
6.0 35 

2.0 172 

tpZH Output enable time to 4_5 38 

6.0 35 
low-level and high-level 

2.0 187 

fpZL 
(OE-Y) 4.5 46 

CL = 150pF (Note4) 
6.0 42 

2.0 187 

tPZH 4.5 46 

6.0 42 

C , Input capacitance 10 

Co Output disabled capaCitance OE= Vcc 15 

Cpo Power dISSipation capacitance (Note 3) 47 

Note 3 Cpo is the internal capacitance of the IC calculated from operation supply curn''"t under no-load conditions (per buffer) 
The power dissipated dUring operation under no-load conditions IS calculated uSing the follOWing formula 
Po = Cpo' Vee2 • f,+lee • Vee 

• MITSUBISHI 
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Max 

75 

15 

13 

75 

15 

13 

130 

30 

24 

130 

30 

24 

168 

36 

30 

168 

36 

30 

146 

44 

39 

146 

44 

39 

216 

47 

43 

216 

47 

43 

233 

57 

52 

233 

57 

52 

10 

15 

Unit 

ns 

ns 

ns 

ns 

Umt 

ns 

ns 

ns 

ns 

pF 
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MITSUBISHI HIGH SPEED CMOS 

M74HC367P 
M74HC367DP 

HEX 3-STATE NONINVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 

Note 4 Test Circuit 

INPUT Vcc 

PG DUT 

500 
GND 

TIMING DIAGRAM 

A 

y 

OE 

y 

y 

2-208 

OUTPUT Vcc 

~RL = lkO 

SWl 

SW2 

ICL lRL= lkO 

Parameter SWl SW2 

tTLH , hHL 
Open Open 

tpLH , tpHL 

tpLZ Closed Open 

tpHZ Open Closed 

tPZL Closed Open 
tPZH Open Closed 

(llThe pulse generator (PG) has the following 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

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

Vee 

~----------- GND 

VOL 

,---------- Vee 

GND 

VOL 

VOH 

• MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC368P 
M74HC368DP 

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 

DESCRIPTION 
The M74HC368 is a semiconductor integrated Circuit con
sisting of six buffers with 3-state Inverted outputs, the 4-bit 
and 2-bit sections having common enable input. 

PIN CONFIGURATION (TOP VIEW) 

~~IfTUHNABLE OEl _ Vee 
FEATURES 
• High-fanout 3-st~te output: (IOL =6mA, IOH=-6mA) 

INPUT AO- 15 - OE2 ~~TI;UT'ENABLE 

• High-speed: 10ns typo (CL=50pF, Vcc=5V) 
• Low power dissipation: 20,uW/package (max) 

(Vcc=5V, Ta=25'C, quiescent state) 

• High noise margin: 30% of Vee, min (Vcc=4.5V, 6V) 

• Capable of driving 15 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+85'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC368 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS368 

The M74HC368 consists of six 3-state buffers with output
enable Inputs common to the 2-blt and 4-bit sections. 
When output-enable Input OE is low, outputs Y will become 
enable state. If input A is high, a low-level signal will be 

output to Y and if Input A is low, a high-level signal will be 
output to Y. 
When OE is high, Y will become high-Impedance state. 
A version of the M74HC368 with a nomnverted output, the 
M74HC367, IS also available. 

LOGIC DIAGRAM (EACH BUFFER) 

TO THE OTHER CIRCUITS 
,-----A----.. 

,f. 
I 
I 

OUTPUT YO-

INPUT Al-

OUTPUT Yl-

INPUT A2-

OUTPUT 

GND 

16P4 
Outline 16P2P 

FUNCTION TABLE (Note 1) 

Inputs Output 

OE A Y 
L L H 

L H L 

H X Z 

Note 1 X: Irrelevant 
Z : High Impedance 

Vee 

J 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT A 0-------1 J OY OUTPUT 

• MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC368P 
M74HC368DP 

HEX 3-STATE INVERTING BUFFE~ WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 

ABSOLUTE MAXIMUM RATINGS (Ta= -40-+85"(:, unless olherwlse noled) 

Symbol Parameter Conditions 

Vee Supply vollage 

V, Input vollage 

Va Outpul voltage 

1'K Input protectIOn diode current 
V, < OV 

V, > Vee 

10K Output parasitiC diode current 
Va < OV 

Va> Vee 

10 Output current, per output pin 

Icc Supply/GNO eurrenl Vee. GNO 

Pd Power diSSipation (Nole2) 

TsIg Storage temperature range 

Nole 2 M74HC3680P, Ta = -40-+50'C and Ta = 50-85'C are deraled al -5mW/'C 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+8S'C) 

limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Inpul vollage a Vee 

Va Outpul voltage 0 Vee 

Toor Operating temperature range -40 +85 

Vee = 2,OV 0 1000 

Ir• tf Input nsetlme, falrtlme Vee = 4,5V a 500 

Vee = 6,OV 0 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H High-level Input voltage 

V,L LOW-level mput voltage 

VOH High-level oulpul voltage 

VOL Low-level output voltage 

I'H High-level mput current \ 

I'L Low-level Input current 

IOZH Off-state high-level output current 

IOZL Off-stale low-level output current 

Icc QUIescent supply current 

2-210 

Test conditions 

Ve",V) 

Vo=O,lV 
2.0 

1101 =201lA 
4.5 

6_ 0 

2_ a 
Vo=O, IV, Vee-O.IV 

4.5 
110 1= 20llA 

6. a 
10H = -201lA 2. ° 
10H = -201lA 4_5 

V,=V1L 10H = -201lA 6.0 

10H = -6.0mA 4.5 

10H = -7.BmA 6_ 0 

IOL = 20llA 2, a 
IOL = 20llA 4.5 

VI =V1H , V1L IOL = 20llA 6, a 
IOL = 6:0mA 4,5 

IOL = 7.8mA 6. ° 
V, =6V 6, a 
V,=OV 6_0 

V1=V1H • VIL. Vo = Vee 6. ° 
VI=VIH• VIL• Va = GND 6. a 
VI = Vee. GNO. 10 = OIlA 6, a 

• MITSUBISHI 
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Unit 

V 

V 

V 

·c 

ns 

Min 

1.5 

3,15 

4.2 

1.9 

4.4 

5_ 9 

4.18 

5_68 

Rallngs Umt 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0, 5-Vee+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

+35 mA 
+75 mA 
500 mW 

-65-+150 ·c 

Limits 

25'C -40-+BS'C Unit 

Typ Max Min Max 

1.5 

3.15 V 

4_ 2 

0_ 5 0.5 

1. 35 1. 35 V 

1.8 /1. 8 

1.9 

4,4 

5_ 9 V 

4,13 

5,63 

0.1 0.1 

0.1 0,1 

0.1 0,1 V 

0,26 0.33 

0.26 0.33 

0.1 1. a 
-0.1 -1,0 

I'A 

0,5 5, a 
-0,5 -5.0 

I'A 

4, a 40. a I'A 



MITSUBISHI HIGH SPEED CMOS 

M74HC368P 
M74HC368DP 

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 

SWITCHING CHARACTERISTICS (Vee = SV, T a = 2S'C) 

Symbol Parameter Test conditions 
Limits 

Min Typ Max 

hLH Low-level to high-level and high-level to low-level 10 
tTI-lL output transition time 10 
tpLH Low-level to high-level and high-level to low-level 

CL = 50pF (Note 4) 
18 

tpHL output propagation time (A - V) 18 
tpLZ Output disable time from low-level and high-level 

CL = 5 pF (Note 4) 
33 

tpHZ (OE-V) 33 
tpZL Output enable time to low-level and high-level 

CL = 50pF (Note 4) 
37 

tpZH (OE-V) 37 

SWITCHING CHARACTERISTICS (Vee = 2-SV, Ta = -40-+85'C) 

Limits 

Symbol Parameter Test conditions 25'C -40-+85'C 

VedV) Min Typ Max Min 

2, a 60 

tTLH Low-level to high-level and 4,5 12 

CL = 50pF (Note4) 
6, a 10 

hIgh-level to low-level 
2, a 60 

tTHL 
output transItion time 4,5 12 

6, a 10 

2,0 82 

tpLH 4,5 19 

CL = 50pF (Note 4) 
6,0 16 

2,0 82 

tPHL Low-level to high-level and 4,5 19 

high-level to low-level 6,0 16 

output propagation time 2,0 107 

tpLH (A-V) 4,5 26 

CL = 150pF (Note 4) 
6,0 22 

2,0 107 

tpHL 4,5 26 

6, a 22 

2,0 117 

tpLZ Output disable tIme fram 4,5 35 

CL = 50pF (Note 4) 
6,0 31 

low-level and high-level 
2,0 117 

tpHZ 
(OE-Y) 4,5 35 

6,0 31 

2,0 172 

tPZL 4,5 38 

CL = 50pF (Note 4) 
6,0 35 

2,0 172 

tPZH Output enable tIme to 4,5 38 

6,0 35 
low-level and hIgh-level 

2,0 187 

tPZL 
(OE-V) 4,5 46 

CL = 150pF (Note4) 
6,0 42 

2, a 187 

tPZH 4,5 46 

6,0 42 

C, Input capacItance 10 

Co Off-state output capacItance OE = Vcc 15 

CpD Power dISSipation capacitance (Note 3) 44 

Note 3 CpD 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 = Cpo' Vee' , f,+lce ' Vec 
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Max 

75 

15 

13 

75 

15 

13 

102 

24 

20 

102 

24 

20 

134 

32 

27 

134 

32 

27 

146 

44 

39 

146 

44 

39 

216 

47 

43 

216 

47 

43 

233 

57 

52 

233 

57 

52 

10 

15 

Unit 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

pF 
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MITSUBISHI HIGH SPEED CMOS 

M74HC368P 
M74HC368DP 

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 

Note 4 : Test Circuit 

INPUT Vce 

PG 1--+---1 OUT 

50n 
GNO 

TIMING DIAGRAM 

A 

2-212 

OUTPUT 

I CL 

Vee 

~RL=lkn 
SWl 

SW2 lRL =lkn 

Vee 

~ ____________ GNO 

l.z------- VOH 

VOL 

_--------- Vee 

GNO 

Parameter SW'l SW2 

tTLH, hHL 
Open Open 

tpLH, tpHL 

tpLZ Closed Open 

tpHZ Open Closed 

tPZL Closed Open 

tPZH Open Closed 

(l)The pulse generator (PG) has the follOWing 
characteristics (10%-90%), tr = 6ns, tf = 6ns 

(2) The capacItance CL includes stray wiring 
capacitance and the probe input capacitance 
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MITSUBISHI HIGH SPEED CMOS 

M74HC373P 
M74HC373DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 

DESCRIPTION 
The M74HC373 is a semiconductor integrated circuit con

sisting of eight D-type latches with 3-state outputs, common 
latch-enable input and output-enable input. 

FEATURES 
• High-fanout 3-state output: (Iol =6mA, IOH=-6mA) 
• High-speed: 13ns typo (Cl =50pF, Vec=5V) 

• Low power dissipation: 20,uW/package (max) 
(Vec=5V, Ta=25°C, qUiescent state) 

• High nOise margin: 30% of Vec, min (Vce=4.5V, 6V) 

• Capable of driving 15 LSTTL loads 
• Wide operating voltage range: Vec=2-6V 
• Wide operating temperature range: Ta=-40-+S5°C 

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

FUNCTIONAL DESCRIPTION 

PIN CONFIGURAT10N (TOP VIEW) 

~~TI'lHNABLE OE

OUTPUT 00 - 2 

\
00- 3 

DATA INPUTS 
01-

OUTPUTSJ01 -

102-

\
02- 7 

DATA INPUTS 
03-

OUTPUT 03-

GNO 

Outline 20P4 
20P2V 

Vee 

Use of silicon gate technology allows the M74HC373 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS373. 

A version of the M74HC373 with the same pin connections 
and an inverted output, the M74HC533, is also available. 

The M74HC373 consists of eight D-type latches with latch
enable input LE and output-enable input OE common to all 
circuits. 

When LE IS high, the signals of data input D will go through 
the latch and be output to Q. When the state of D changes, 

the state of Q will also change. When LE changes from 
high-level to low-level, the data existing Immediatery prior 
to the change at D Will be stored in the latch. 
Even if other Inputs are changed when LE is low, the con
tents stored in the latch will not be affected. 

When OE IS high, all outputs Q Will become high
impedance state. 

LOGIC DIAGRAM 

FUNCTION TABLE (Note 1) 

Inputs Output 

OE LE D a 
L H H H 

L H L ~ 
L L X 0° 
H X X Z 

Note 1 0° Output state a before LE changed 
Z High Impedance 
X Irrelevant 

OUTPUTS 
r---------------------~A------------------------------____ ~ 

06 07 Vee 

OUTPUT
ENABLE 

INPUT 

LATCH
ENABLE 

INPUT 

)---<1~~__r+______r__I______t+___rl______t_lr_______, 1 -i· 

06 

~--------------------------~v~-----------------------------J 
OATAINPUTS 
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I 

I 
I 

_~J 
GNO 
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MITSUBISHI HIGH SPEED CMOS 

M74HC373P 
M74HC373DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 

ABSOLUTE MAXIMUM RATINGS (T a = -40-+BS'C, unless otherwise noted) 

Symbol Parameter Condl\lo~~ 

Vee Supply voltage 

V. Input voltage 

Vo Output voltage 

V, < OV 
1'K Input protection diode current 

V, > Vee 

Vo < OV 
10K Output parasitic diode current 

Va> Vee 

10 Output current, per output pm 

Icc Supply/GND current Vee, GND 

Pd Power diSSipatIOn (Note2) 

Tstg Storage temperature range 

Note 2 M74HC373DWP. Ta = -40-+S0'C and SO-SS'C are derated at -7mW/'C 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+SS'C) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 

V, Input voltage a Vee 

Vo Output voltage a Vee 
T QQf Operating temperature range -40 +85 

I Vee=2.0V a 1000 

t r, tf Input rlsetlme, lalilime I Vee = 4.5V a 500 

I Vee = 6,OV a 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V,H High-level Input voltage 

V ,L Low-level mput voltage 

V OH High-level output voltage 

VOL Low-level output voltage 

I'H High-level mput current 

I.L LOW-level mput current 

IOZH Off-state high-level output current 

IOZL Off-state low-level output current 

Icc QUIescent supply current 

2-214 

Test conditions 

Vee(V) 

2. a 
Va = O. IV, Vee-O.1V 

4.5 
1101 =20!-,A 

6. a 
2. a 

Va = O. IV, Vee-O. IV 
4.5 

1101 = 20!-,A 
6.0 

10H = -20"A 2.0 

10H = -201'A 4.5 

VI = VIH. VIL 10H = -20!1A 6. a 
10H = -6.0mA 4.5 

10H = -7. SmA 6.0 

10L = 20!1A 2. a 
10L = 20!1A 4.5 

V]= V1H • V1L 10L = 20!1A 6. a 
10L = 6.0mA 4.5 

10L = 7. SmA 6. a 
V,=6V 6. a 
V,=OV 6.0 

Vr = VIH. VIL. Vo=Vcc 6.0 

V 1- V IH , V IL, V=GND 6. a 
VI = Vee, GND, 10 = O~A 6. a 

• MITSUBISHI 
"'ELECTRIC 

Unit 

V 

V 

V 
·C 

ns 

Min 

1.5 

3.15 

4.2 

1.9 

4.4 

5.9 

4.18 

5.68 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

±35 rnA 
±75 rnA 
500 rnW 

-65-+150 'c 

Limits 

25'C -40-+S5'C Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 

4_4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1. a 
-0.1 -1.0 

pA 

0.5 5. a 
-0.5 -5.0 

pA 

4.0 40. a pA 



MITSUBISHI HIGH SPEED CMOS 

M74HC373P 
M74HC373DWP 

OCTAL 3·STATE NONINVERTING D· TYPE TRANSPARENT LATCH 

SWITCHING CHARACTERISTICS (Vee = 5V, Ta =25'C) 

Symbol 

hLH 

tTHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLZ 

tpHZ 

tPZL 

tPZH 

Parameter 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 

output propagation time (0 - 0) 

Low-level to high-level and high-level to low-level 

output propagation time CLE - 0) 

Output disable time from low-level and high-level 

(OE-O) 

Output enable time to low-level and high-level 

(OE-O) 

Test conditions 

CL = 50pF (Note 4) 

CL = 5pF(Note4) 

CL = 50pF (Note4) 

• MITSUBISHI 
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limits 
Unit 

Min Typ Max 

10 

10 
ns 

25 

25 
ns 

30 

30 
ns 

25 

25 
ns 

28 -- ns 
28 
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MITSUBISHI HIGH SPEED CMOS 

M74HC373P 
M74HC373DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 

SWITCHING CHARACTERISTICS (Vee';' 2-6V, T a = -40-+85"(;) 

Symbol 

hLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLz 

tpHZ 

tPZL 

tPZH 

tPZL 

tPZH 

C , 

Co 

Cpo 

Note 3 

2-216 

Limits 

Parameter Test conditions 25'C -40-+85"(; 

VedV) Min Typ Max Min 

2.0 60 

Low-level to high-level and 4.5 12 

6.0 10 
high-level to low-level CL = 50pF (Note 4) 

2.0 60 
output transition time 4.5 12 

6.0 10 

2.0 150 

4.5 30 

6.0 26 
CL = 50pF (Note 4) 

2.0 ·150 

Low-level to high-level and 4.5 30 

high-level to low-level 6.0 26 

output propagation time 2.0 200 

(0-0) 4.5 40 

CL = 150pF (Note 4) 
6.0 34 

2.0 200 

4.5 40 

6.0 34 

2.0 175 

4.5 35 

CL = 50pF (Note 4) 
6.0 30 

2.0 175 

Low-level to high-level and 4.5 35 

high-level to low-level 6.0 30 

output propagation time 2.0 225 

CLE- 0) 4.5 45 

CL= 150pF(Note4) 
6.0 38 

2.0 225 

4.5 45 

6.0 38 

2.0 150 

Output disable time from 4.5 30 

CL = 50pF (Note 4) 
6.0 26 

low-level and high-level 
2.0 150 

(OE-O) 4.5 30 

6.0 26 

2.0 150 

4.5 30 

CL = 50pF (Note 4) 
6.0 26 

2.0 150 

Output enable time to 4.5 30 

6.0 26 
low-level and high-level 

2.0 200 
(OE-O) 4.5 40 

CL = 150pF (Note 4) 
6.0 34 

2.0 200 

4.5 40 

6.0 34 

Input capaCitance 10 

Output disabled capacitance OE= Vce 15 

Power diSSipation capacitance (Note 3) 57 

CPO is the internal capacitance of the IC calculated from operation supply current under no-load conditions (per latch) 
The power dissipated dUring operation under no-load conditions is calculated uSing the following formula 
Po = Cpo' Vee2 • 1,+lee • Vee 
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Max 

75 

15 

13 

75 

15 

13 

189 

38 

32 

189 

38 

32 

252 

50 

43 

252 

50 

43 

221 

44 

37 

221 

44 

37 

284 

57 

48 

284 

57 

48 

189 

38 

32 

189 

38 

32 

189 

38 

32 

189 

38 

32 

252 

50 

43 

252 

50 

43 

10 

15 

Unit 

ns 

ns 

ns 

ns 

ns 

pF 



MITSUBISHI HIGH SPEED CMOS 

M74HC373P 
M74HC373DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 

TIMING REQUIREMENTS (Vee = 2-SV, T a = -40-+85·C) 

Symbol Parameter 

tw Latch enable pulse wIdth 

D setup time wIth 
tsu 

respect to LE 

D hold tIme wIth 
th -

respect to LE 

Note 4 Test Circuit 

INPUT Vce 

PG \--+---i DUT 

50n 
GND 

TIMING DIAGRAM 

o 

Q 

Q 

Q 

OUTPUT 

Test conditions 

Vee 

~RL=lkn 
SW1 

Vee 

'-______ GND 

Limits 

25·C 

vedv) Min Typ Max 

2.0 80 

4.5 lS 

S. a 14 

2. a 75 

4.5 15 

6. a 13 

2. a 50 

4.5 10 

6. a 9 

Parameter SW1 SW2 

hLH,hHL 
Open Open. 

tpLH, tpHL. 

tpLZ Closed Open 

tpHZ Open Closed 

tPZL Closed Open 

tPZH Open Closed 

(1 ) The pulse generator (PG) has the following 
characteristIcs (10%-90%) tr = 6ns, tf = 6ns 

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

\ /~O% \0% D 

-40-+85t 

Min Max 

101 

20 

17 

90 

18 

16 

60 

12 

11 

/ \ 
/ 

50% 50% D 

"1'""""'--- VOL 
hHl 

~-----Vee 

GND 

VOL 

VOH 

LE 

Q 
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\ 

tsu th 

~ 50% 
\ 

Unit 

ns 

ns 

ns 

Vee 

GND 

Vee 

GND 

Vee 

GND 

Vee 

GND 

VOH 

VOL 
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MITSUBISHI HIGH SPEED CMOS 

M74HC374P 
M74HC374DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 

DESCRIPTION 
The M74HC374 is a semiconductor integrated circuit con
sisting of eight positive-edge triggered D-type flip-flops 

with 3-state outputs, common clock and output-enable 
inputs. 

FEATURES 
• High-fanout 3-state output: (IOL =6mA, IOH=-6mA) 

• High-speed: 15ns typo (CL=50pF, Vcc=5V) 
• Low power dissipation: 20,uW/package (max) 

(Vcc=5V, Ta=25°C, quiescent state) 

• High nOise margin: 30% ofVcc, min (Vcc=4.5V, 6V) 

• Capable of driving 15 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+S5°C 

APPLICATION 
General purpose, for use in industrial and consumer digital 

equipment. 

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC374 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 

74LS374. 
The M74HC374 contains eight edge-triggered D-type flip
flops, sharing common clock input CK and output enable 
input OE. 
When CK changes from low-level to high-level, the signals 

just previously input at D stores in the flip-flop. 
When OE is low, the signals stored in the flip-flop will be 
output to Q. 

When OE is high, all outputs Q will become high
impedance state. 

LOGIC DIAGRAM 

PIN CONFIGURATION (TOP VIEW) 

OUTPUT·ENABLE 
OE-INPUT 

OUTPUT 00-

DATA INPUTS j 00-

01-

OUTPUTS j 01-

02-

DATA INPUTS j 
OUTPUT 

GNO 

20P4 
Outline 20P2V 

Vee 

OUTPUT 

f DATA INPUTS 

f OUTPUTS 

f DATA INPUTS 

OUTPUT 

CLOCK INPUT 

Even if OE is changed, the contents stored in the flip-flop 

will not be affected. 
A version of the M74HC374 with the same pin connections 
and an inverted output, the M74HC534, is also available. 

OUTPUTS 

r_--------------------~A----------------------------------~ 

OUTPUT
ENABLE 

INPUT 

2-218 

03 04 05 06 

00 01 02 04 
'~----------------------------'V-------------------------------/ 

OATAINPUTS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC374P 
M74HC374DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 

FUNCTION TABLE (Notel) 

Inputs Output 

OE CK 0 Q 

l t l l 

l t H H 

l l X QO 

l H X QO 

l ~ X QO 

H X X Z 

Note 1 QO: Output state Q before clock Input changed 
Z : HIgh Impedance 
X : Irrelevant 
t : Change from low to hIgh level 
I : Change from high to low level 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+85'C, unless otherwIse noted) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V, < OV 
1'K Input protection diode current 

VI> Vee 

Vo < OV 
10K Output parasitic diode current 

Va> Vee 

10 Output current, per output Pin 

lee Supply/GND current Vce, GND 

Pd Power diSSipation (Note2) 

Tstg Storage temperature range 

Note 2 M74HC374DWP, Ta = -40-+80'C and Ta = 80-85t are derated at -7mWf'C 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85'C) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

Topr Operating temperature range 

I Vee- 2. OV 

t r , tf Input nsetlme, faUtime I Vee=4.5V 

I Vee = 6.0V 

LImIts 

MIn Typ Max 

2 6 
0 Vee 

0 Vee 
-40 +85 

0 1000 

0 500 

0 400 

• MITSUBISHI 
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Unit 

V 

V 

V 
·C 

ns 

Rallngs Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
mA 

-20 

20 
mA 

±35 mA 
±75 mA 
500 mW 

-65-+150 'C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC374P 
M74HC374DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditIOns 

Vedv) Min 

Va = O. IV, Vee-O.IV 
2.0 1.5 

V ,H High-level Input voltage 
1101 =20,uA 

4.5 3.15 
6.0 4.2 
2.0 

V,L Low-level Input voltage 
Vo=O.IV, Vee-O.IV 

4.5 
1101 =20,uA 

6.0 
IOH = -20,uA 2.0 1.9 
IOH = -20,uA 4.5 4.4 

VOH High-level output voltage V,= VIH! V1l 10H = -20,uA 6_0 5.9 
10H= -6.0mA 4.5 4.18 
IOH=-7.8mA 6.0 5.68 
IOL = 20,uA 2_0 

IOL = 20,uA 4.5 
VOL Low-level output voltage VI = VIH! V 1L 10L = 20,uA 6.0 

IOL = 6.0mA 4.5 
10L = 7.8mA 6.0 

I'H High-level onput current V, =6V 6.0 

I'L Low-level Input current V,=OV 6.0 

IOZH Off-state high-level output current V,=V1H1 VIL! Vo = Vee 6.0 
IOZL Off-state low-level output current V,=V1H1 V,L, Vo= GND 6.0 

Icc QUiescent supply current VI = Vee, GND, 10= O,uA 6.0 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25'C) 

Symbol Parameter Test conditions 

fmax 

hLH 

hHL 

tpLH 

tpHL 

tpLZ 

tpHz 

tPZL 

tPZH 

2-220 

Maximum clock frequency 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and hIgh-level to low-level 

output propagation time (CK - a) 

Output disable tIme from low-level and high-level 

(OE-O) 

Output enable time to low-level and high-level 

(OE-O) 

CL = 50pF (Note 4) 

CL = 5 pF (Note 4) 

CL = 50pF (Note 4) 

• MITSUBISHI 
.... ELECTRIC 

limits 

25"(; -40-+85"(; Unit 

Typ Max Moo Max 

1.5 
3.15 V 

4.2 
0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 
1.9 

\ 
4.4 
5.9 V 

4.13 
5.63 

0.1 0.1 
0.1 0.1 
0.1 0.1 V 

0.26 0.33 
0.26 0.33 

0.1 1.0 
-0.1 -1.0 

I1A 

0.5 5.0 
-0.5 -5.0 

I1A 

4.0 40.0 I1A 

LImits 
Unit 

Moo Typ Max 

35 MHz 

10 
I-----

10 ' 
ns 

32 
32 

ns 

25 
25 

ns 

28 
28 

ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC374P 
M74HC374DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85"C) 

Limits 

Symbol Parameter Test conditIOns 25'C -40-+S5"C 

Vcc(V) Min Typ Max Min 

2.0 6 
I 

5 

fmax Maximum clock frequency CL = 50pF (Note 4) 4.5 30 24 

6.0 35 I 28 

2.0 60 

I tTLH Low-level to high-level and 4.5 12 

CL = 50pF (Note 4) 
6.0 10 I high-level to low-level 
2.0 60 

I hHL 
output transition time 4.5 12 

6.0 10 i 
2.0 180 I 

tpLH 4.5 36 

CL = 50pF (Note 4) 
6.0 31 

2.0 180 

tpHL Low-level to high-level and 4.5 36 

high-level to low-level 6.0 31 

2.0 230 output propagation time 

tpLH (CK-O) 4.5 46 

I CL = 150pF (Note 4) 
6.0 39 

2.0 230 

I tpHL 4.5 46 

6.0 39 I 
2.0 150 

I 
tpLZ Output disable time from 4.5 30 

CL = 50pF (Note 4) 
6.0 26 

low-level and high-level 
2.0 150 

I tpHZ 
(OE-O) 4.5 30 

6.0 26 I 
2.0 150 

I tPZL 4.5 30 

CL = 50pF (Note 4) 
6.0 26 

2.0 150 

tpzH Output enable time to 4.5 30 

6.0 26 
low-level and high-level 

2.0 200 

tpZL 
(OE-O) 4.5 40 

I 6.0 34 
CL = 150pF (Note 4) 

2.0 200 

tPZH 4.5 40 

6.0 34 

C I Input capacitance T 10 

Co Off-state output capacitance OE = Vee 15 

Cpo Power diSSipation capacitance (Note 3) 63 

Note 3 Cpo IS the Internal capacItance of the IC calculated from operatIon supply current under no-load conditions (per flip-flop) 
The power dissIpated during operatIon under no-load condItions IS calculated uSIng the following formula 
Po = Cpo' Vee' • f,+lee • Vee 
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Max 

75 

15 

13 

75 

15 

13 

227 

45 

39 

227 

45 

39 

290 

58 

49 

290 

58 

49 

189 

38 

32 

189 

38 

32 

189 

38 

32 

189 

38 

32 

252 

50 

43 

252 

50 

43 

10 

15 

Unit 

MHz 

ns 

ns 

I 

ns 

ns 

pF 
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MITSUBISHI HIGH SPEED CMOS 

M74HC374P 
M74HC374DWP 

OCTAL 3·STATE NONINVERTING D· TYPE FLIP.FLOP 

TIMING REQUIREMENTS (Vee = 2-6V, T a = -40-+85'C) 

Symbol Parameter 

tw Clock pulse width 

tsu 
D setup time with 

respect to CK 

o hold time with 
th 

respect to CK 

Note 4 Test Circuit 

INPUT Vee OUTPUT 

PG I--+--j OUT 

50n 
GNO 

TIMING DIAGRAM 

o 

CK 

Q 

2-222 

Limits 

Test conditions 25"(; 

Vec 

~RL=lkn 
SWl 

th 

VedV) Min Typ Max 

2.0 80 

4.5 16 

6.0 14 

2.0 75 

4.5 15 

6.0 13 

2.0 50 

4.5 10 

6.0 9 

Parameter SW1 SW2 

tTLH, tTHL 
Open Open 

tpLH, tpHL 

tpLZ Close Open 

tpHZ Open Close 

tPZL Close Open 

tPZH Open Close 

(1)The pulse generator (PG) has the following 
characteristics (1 0%-90%) tr = 6ns, tf = 6ns 

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

50% 

tsu th 

Vee 

GND 

• MITSUBISHI 
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-40-+85"(; Unit 

Min Max 

101 

20 ns 

17 

90 

18 ns 

16 

60 

12 ns 

11 

Vec 

GND 

Vec 

GND 

VOH 

VOL 



MITSUBISHI HIGH SPEED CMOS 

M74HC390P 

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH +2 AND +S SECTIONS 

DESCRIPTION 
The M74HC390 is a semiconductor integrated circUit con
sisting of two asynchronous decade counters with direct re
set input. 

FEATURES 
• High-speed: (clock frequency) 60MHz typo 

(CL=15pF, Vce=5V) 

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

• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: Ta=-40-+S5'C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC390 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 

while giving high-speed performance equivalent to the 
74LS390. 

Each decade counter consists of a binary counter and a 
divide-by-5 counter. When using a binary counter, by ap
plying the count pulse to clock input CKA a frequency
demultiplied signal will be output to QA. When using a 
divide-by-5 counter, by applying the count pulse to clock 

input CKB a frequency-demultiphed signal will be output to 
QB through QD. 

LOGIC DIAGRAM j CKA 

(EACH COUNTER) CLOCK 
INPUTS 

CKB o--<f>--Doo--+-' 

DIRECT RESET INPUT Ro 

PIN CONFIGURATION (TOP VIEW) 

CLOCK INPUT CKAa - 1 

~~~W~NPUT Roa -

OUTPUT QAa -

CLOCK INPUT CKBa -

I QBa -

OUTPUTS I QCa -

QDa -

GND 

vee 

15 - CKAb CLOCK INPUT 

DIRECT 
RESET INPUT 

OUTPUT 

12 - CKBb CLOCK INPUT 

OUTPUTS 

Outline 16P4 

When using the decade counter to output BCD code from 
QA through QD, connect QA and CKB together and apply 

the count pulse to CKA When outputting a signal with a 
50% duty cycle from QA, connect QD and CKA together 
and apply the count pulse to CKB 
Counting takes place when the clock input changes from 
high-level to low-level, 
When direct reset Input RD is high, QA through QB will be
come low irrespective of other inputs. Maintain the low

level state when counting. 

QA 

OB 

OUTPUTS 

I---<:f>---o QC 

OD 
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MITSUBISHI HIGH SPEED CMOS 

M74HC390P 

DUAL 4·STAGE BINARY RIPPLE COUNTER WITH +2 AND +5 SECTIONS 

FUNCTION TABLE (Notel) 

Inputs Outputs' 

CK I Ro OA I OB I 
X I H L I L I 
~ I L Count 

Note1: Change from high to low level 
X : Irrelevant 

OC 

L 
I 
I 

Count OA OB OC 

0 L L L 

OD 1 H L L 

L 2 L H L 

3 H H L 

4 L L H 

5 H L H 

6 L H H 

7 H H H 

8 L L L 

9 H L L 
- -

With QA and CKB connected and CKA used as Input 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+85'C) 

Symbol Parameter Conditions 

Vcc Supply voltage 

V, Input voltage 

Va Output voltage 

',K 
V, < OV 

Input protectIOn diode current 
V, > Vee 

Vo< OV 
10K Output parasitiC diode current 

Va> Vee 

10 Output current, per output pin 

Icc Supply/GND current Vee. GND 

Pd Power diSSipation 

Tstg Storage teMperature range 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+85'C) 

Symbol Parameter 

Vee Supply voltage 

V, ' Input voltage 

Va Output voltage 

Topr Operating temperature range 

I Vee=2.0V 

t r • tf Input rlSetlme, falltlme I Vee = 4.5V 

I Vee=6.0V 

2-224 

Limits 

Min Typ Max 

2 6 

0 Vee 

0 Vce 
-40 +85 

0 1O00 

0 500 

0 400 

• MITSUBISHI 
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Ratings 

-0.5-+7.0 

-0. 5-Vee+0. 5 

-0. 5-Vee+0. 5 

-20 

20 

-20 

20 

±25 

±50 

500 

-65-+150 

Unll 

V 

V 

V 
·C 

ns 

OD 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

Unit 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

rnW 

"C 

(' 



MITSUBISHI HIGH SPEED CMOS 

M74HC390P 

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH +2 AND +5 SECTIONS 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

vcdv) Min 

2.0 1.5 
V,H High-level Input ~oltage 

Vo = O.lV, Vcc-0.1V 
4.5 3.15 

1101 = 20"A 
6.0 4.2 

2.0 
V,L Low-level mput voltage 

Vo = O.lV, Vcc-O. IV 
4.5 

1101 = 20"A 
6.0 ---

10H = -20"A 2.0 1.9 

10H = -20"A 4.5 4.4 
VOH High-level output voltage VI = V 1H • V 1L 10H = -20"A 6.0 5.9 

10H = -4.0mA 4.5 4.18 
10H = -5.2mA 6. a 5.68 

10L = 20"A 2. a 
10L = 20"A 4.5 

VOL Low-level output voltage VI = V1H• V1L 10L = 20"A 6. a 
10L = 4. OmA 4.5 
10L = 5.2mA 6. a 

I'H High-level Input current V, =6V 6. a 
III Low-level mput current V,=OV 6. a 
Icc QUiescent supply current VI = Vee. GND, 10= O"A 6. a 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25·C) 

Symbol Parameter Test conditIOns 

fmax 

hLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpHL 

MaXimum clock frequency 

Low-level to high-level and high-level to low-level 

output transItion time 

Low-level to high-level and high-level to low-level 

output propagation time (CKA - OA) 

Low-level to hlgh-tevel and high-level to low· level output 

propagation time (CKA - QC, with QA and CK8 connected) 

Low-level to high-level and high-level to low-level 

output propagation time (CKB - OB) 

Low-level to high-level and high-level to low-level 

output propagatIOn time (CKB - OC) 

Low-level to high-level and high-level to low-level 

output propagation time (CKB - OD) 

High-level to low-level output propagation tlme 

(Ao - OA, OB, OC, OD) 

CL = 15pF (Note 3) 

• MITSUBISHI 
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Limits 

25·C -40-+85'C Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1.35 1.35 V 

1.8 1.8 
1.9 

4.4 
5.9 V 

4.13 
5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 
-0.1 -1.0 

/1A 

4. a 40.0 /1A 

limits 
Unit 

Min Typ Max 

30 MHz 

10 

10 
ns 

20 

20 
ns 

50 

50 
ns 

21 

21 
ns 

32 
32 

ns 

21 

21 
ns 

28 ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC390P 

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH +2 AND +S SECTIONS 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85"C) 

Symbol 

fmax 

tTLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpHL 

C , 

Cpo 

Note 2 

2-226 

Limits 

Parameter Test conditions 25"C -40-+85"C 

Vec<V) Min Typ Max Min 

2.0 5 4 

Maximum clock frequency 4.5 27 21 

6.0 31 24 

2.0 75 

Low·level to high·level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 
output transition tIme 4.5 15 

6.0 13 

2.0 120 

Low-level to high-level and 4.5 24 

high-level to low-level 6.0 21 

output propagation bme 2.0 120 

(CKA- OA) 4.5 24 

6.0 21 

2.0 290 
Low-level to high-level and 

4.5 58 
high-level to low-level 

6.0 50 
output propagation time 

290 
(CKA - OC, with OA and 

2.0 

CKB connected) 
4.5 58 

6.0 50 

CL = 50pF (Note 3) 
2.0 130 

Low-level to high-level and 4.5 26 

high-level to low-level 6.0 22 

output propagation time 2.0 130 

(CKB- OB) 4.5 26 

6.0 22 

2.0 185 

Low-level to high-level and 4.5 37 

high-level to low-level 6.0 32 

output propagation time 2.0 185 

(CKB-OC) 4.5 37 

6.0 32 

2.0 130 

Low-level to high-level and 4.5 26 

high-level to low-level 6.0 22 

output propagation time 2.0 130 

(CKB-OO) 4.5 26 

6.0 22 

High-level to low-level 2.0 165 

output propagatIOn time 4.5 33 

(Ro - OA, OB, OC, 00) 6.0 28 

Input capacitance 10 

Power dlSslpalloo capacitance (Nole2) 46 

CPO IS the internal capacitance of the IC calculated from operation supply current under no-load conditions (per counter) 
The power diSSipated dUring operation under no-load conditions IS calculated using the follOWing formula 
Po = Cpo' Vcc' • f,+lce • Vee 
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Max 

95 

19 

16 

95 

19 

16 

150 

30 

26 

150 

30 

26 

360 

72 

62 

360 

72 

62 

160 

33 

28 

160 

33 

28 

230 

46 

40 

230 

46 

40 

160 

33 

28 

160 

33 

28 

210 

41 

35 

10 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 



MITSUBISHI HIGH SPEED CMOS 

M74HC390P 

DUAL 4.STAGE BINARY RIPPLE COUNTER WITH +2 AND +5 SECTIONS 

TIMING REQUIREMENTS (Vee = 2-6V, T a = -40-+85'C) 

Symbol Parameter 

tW(CK) Clock pulse width 

1W (Ro) Direct reset pulse width 

tree 
AD recovery time with 

respect to CK 

Note 3 Test Circuit 

INPUT 

PG ~-~-~ 

50n 

TIMING DIAGRAM 

CK 

Q 

Ro 

Q 

CK 

Limits 

Test conditions 2S'C 

vedv) Min Typ Max 

2.0 80 

4.5 16 

6.0 14 

2. a 80 

4.5 16 

6. a 14 

2. a 50 

4.5 10 

6.0 9 

Vee OUTPUT 

OUT 

GND 

J 

(1)The pulse generator (PG) has the 'ollowmg 
characteristics (10%-90%) tr = 6ns, t, = 6ns 

(2) The capacitance CL Includes stray wiring 
capacitance and the probe mput capacitance 

Vee 

GNO 

tW(ROi 

~O% \ 
~O% 

~ 

\~O% 

~ 

\~O% 

• MITSUBISHI 
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Vce 

GNO 

VOH 

VOL 

Vee 

GNO 

-40-+B5'C Uml 

Min Max 

100 

20 ns 

18 

100 

20 ns 

18 

65 

13 ns 

11 i 
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DESCRIPTION 
The, M74HC393 is a semiconductor integrated circuit con
sisting of two asynchronous 4-bit binary (hexadecilmal) 
counters with direct reset input. 

FEATURES 
• High-speed: (clock frequency) 60MHz typo 

(CL=15pF, Vee=5V) 

• Low power dissipation: 20jlW/package (max) 
(Vec=5V, Ta=25"C, quiescent state) 

• High nOise margin: 30% of Vee, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: T a=-40-+85"C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC393 to 
maintain the low power disSipation and high noise margin 
characteristics of the standard CMOS lo~ic 40008 series 
while giving high-speed performance equivalent to the 
74LS393. 
When the count pulse is applied to clock input CK, a binary 
code will be oiJtput to 01 through 04. 

LOGIC DIAGRAM (EACH CIRCUIT) 

CLOCK INPUT CK 

DIRECT RESET INPUT R.o 

MITSUBISHI HIGH SPEED CMOS 

M74HC393P 

DUAL 4-STAGE BINARY RIPPLE COUNTER 

PIN CONFIGURATION (TOP VIEW) 

CLOCK INPUT 

DIRECT 
RESET INPUT 

OUTPUTS 

Outline 14P4 

CLOCK INPUT 

DIRECT 
RESET INPUT 

OUTPUTS 

Counting takes place when the clock input changes from 
high-level to low-level. 
When direct reset input RD iS,high, 01 through 04 will be

,come low irrespective of other inputs. Maintain the low
level state when counting. 

1-<1>--001 

1-<1>--002 

OUTPUTS 

1---4>--0 03 

1--<1>-004 
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MITSUBISHI HIGH SPEED CMOS 

M74HC393P 

DUAL 4-STAGE BINARY RIPPLE COUNTER 

FUNCTION TABLE (Notel) 

Inputs Outputs 
CK I R~ 01 I 02 I 
X I H L I L I 
l I L Count 

Notel: Change from high-level to low-level 
X : Irrelevant. 

Count 

0 

03 I 04 
L I L 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

ABSOLUTE MAXIMUM RATINGS (Ta= -40-+85'C) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

1'K Input protection diode current 
V, < OV 

V, > Vee 

10K Output parasitic diode current 
Vo < OV 

Vo > Vee 

10 Output current, per output pm 

lee Supply/GND current Vee! GND 

Pd Power diSSIpation 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta= -40-+B5-C) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

Toor Operating temperature range 

I Vee = 2.0V 

Ir, If Input nsetlme, falltlrne I Vee = 4.5V 

I Vee = 6.0V 

limits 

Min Typ Max 

2 6 

0 Vee 
0 Vee 

-40 +85 

0 1000 

0 500 

0 400 

• MITSUBISHI 
"'ELECTRIC 

01 02 03 04 
L L L L 

-
H L L L 

L H L L 

H H L L 

L L H L 

H L H __ L 

L H H L 

H H H L 

L L L t:!_ 
H L L H 

-
L H L H 

H H L H 
~-------

L L H H 

H L H 1----_H __ 

L H H H 

H H H H 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 
rnA 

20 
-20 

20 
rnA 

+25 rnA 
+50 rnA 
500 rnW 

-65-+150 -C 

Unit 

V 

V 

V 
-C 

ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC393P 

DUAL 4-STAGE BINARY RIPPLE COUNTER 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditIOns 

VedV) Min 

2.0 1.5 

V,H High-level Input voltage 
Va = D. lV. Vee-D.1V 

4.5 3.15 
1101 = 2DpA 

6.0 4.2 

2.0 

V,L Low-level Input voltage 
Va = D. lV. Vee-D.1V 

4.5 
1101 =2DpA 

6.0 

10H = -2D"A 2.0 1.9 

10H = -2D"A 4_5 4.4 

VOH High-level output voltage VI= V'H! V,L 10H = -2D"A 6.0 5.9 

10H = -4.DmA 4_5 4.18 

10H = -5.2mA 6.0 5.68 

10L = 2DpA 2.0 

10L = 20pA 4.5 

VOL Low-level output voltage V, = V'H! V,L 10L = 20"A 6.0 

10L = 4.0mA 4.5 

10L = 5.2mA 6.0 

I'H High-level mput current V, =6V 6.0 

III Low-level mput current V,=DV 6.0 

Icc OUleseent supply current V, = Vee! GND, 10=DpA 6.0 

SWITCHING CHARACTERISTICS (Vee = 5V. T a = 25'C) 

Symbol Parameter Test conditions 

fmax 

hLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpHL 

2-230 

Maximum clock frequency 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 

output propagation time (CK - 01) 

Low-level to high-level and high-level to low-level 

output propagalion time (CK - 02) 

Low-level to high-level and high-level to low-level 

output propagation time (CK - 03) 

Low-level to high-level and high-level to low-level 

output propagation time (CK - 04) 

High-level to low-level output propagation time 

(RD - 01, 02, 03, 04) 

CL = 15pF (Note 3) 

• MITSUBISHI 
.... ELECTRIC 

Limits 

25"(; -40-+85"(; Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1.35 1.35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 "A 

4.0 40.0 "A 

Limits 
Umt 

Min Typ Max 

30 MHz 

10 

10 
ns 

20 

20 
ns 

35 

35 
ns 

42 

42 
ns 

50 

50 
ns 

28 ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC393P 

DUAL 4.STAGE BINARY RIPPLE COUNTER 

SWITCHING CHARACTERISTICS (Vee = 2-6V. T a = -40-+85'C) 

limits 

Symbol Parameter Test conditions 2S'C -40-+BS'C 

vcdv) Min Typ Max Min 

2.0 5 4 

Imax Maximum clock frequency 4.5 27 21 

6.0 31 24 

2.0 75 

hLH Low-level to high-level and 4.5 15 

6.0 13 
high-level to low-level 

2.0 75 

hHL 
output transition time 4.5 15 

6.0 13 

2.0 120 

tpLH Low-level to high-level and 4.5 24 

high-level to low-level 6.0 21 

output propagatIOn time 2.0 120 

tpHL (CK- 01) 4.5 24 

6.0 21 

2.0 190 

tpLH Low-level to high-level and 4.5 38 

high-level to low-level 
CL = SOpF (Note 3) 

6.0 32 

190 output propagation time 2.0 

tpHL (CK - 02) 4.5 38 

6.0 32 

2.0 240 

tpLH Low-level to high-level and 4.5 48 

high-level to low-level 6.0 41 

output propagation time 2.0 240 

tpHL (CK- 03) 4.5 48 

6.0 41 

2.0 290 

1PLH Low-level to high-level and 4.5 58 

high-level to low-level 6.0 50 

output propagation time 2.0 290 

tpHL (CK- 04) 4.5 58 

6.0 50 

High-level to low-level 2.0 165 

tpHL output propagation time 4.5 33 

(RD - 01. 02, 03, 04) 6.0 28 

C , Input capacitance 10 

Cpo Power diSSipation capacitance (Note 2) 41 

Note 2 Cpo IS the Internal capacitance 01 the IC calculated from operatIOn supply current under no-load conditions. (per counter) 
The power dissipated during operation under no-load conditions IS calculated uSing the following formula' 
Po = Cpo' VCC2 • f,+1cc • Vee 

• MITSUBISHI 
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Max 

95 

19 

16 

95 

19 

16 

150 

30 

26 

150 

30 

26 

240 

47 

40 

240 

47 

40 

300 

60 

51 

300 

60 

51 

360 

72 

62 

360 

72 

62 

210 

41 

35 

10 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 
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MITSUBISHI HIGH SPEED CMOS 

M74HC393P 

DUAL 4-STAGE BINARY RIPPLE COUNTER 

TIMING REQUIREMENTS (Vee = 2-6V, T a = -40-+B5"C) 

Symbol Parameter 

tweCi(> Clock pulse width 

tW(RO) Direct reset pulse width 

tree 
Ro recovery time with 

respect to CK 

Note 3 : Test Circuit 

INPUT Vee 

PG 1--+---1 DUT 

500 

TIMING DIAGRAM 

Q 

RD 

Q 

CK 

2-232 

limits 

Test conditions 25'C 

OUTPUT 

tweRo> 

Vc"'V) Min Typ Max 

2,0 80 
4,5 16 

6,0 14 
2, a 80 

4,5 16 

6,0 14 

2,0 50 
4,5 10 

6,0 9 

(nThe pulse generator (PG) has the following 
characteristics (10%-90%) tr = 6ns, tf = 6ns 

(2) The capacitance CL Includes stray wiring 
capaCitance and the probe Input capacitance 

Vee 

GND 

VOH 

~=:....--- VOL 

Vee 

50% 

GND 

Vee 

GND 

tree 

VOH 

50% 

VOL 

• MITSUBISHI 
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-40-+85"C Unit 

Min Max 

100 

20 ns 

18 

100 

20 ns 

18 

65 

13 ns 

11 



MITSUBISHI HIGH SPEED CMOS 

M74HCS33P 

OCTAL 3·STATE INVERTING D·TVPE TRANSPARENT LATCH 

DESCRIPTION 
The M74HC533 is a semiconductor integrated circuit con
sisting of eight D-type latches with 3-state outputs, common 
latch-enable input and output-enable input. 

FEATURES 
• High-fanout 3-state output: (loL =6mA, IOH=-6mA) 
• High-speed: 13ns typo (CL=50pF, Vcc=5V) 

• Low power diSSipation: 20",W/package (max) 
(Vcc=5V, Ta=25°C, quiescent state) 

• High nOise margin: 30% of Vee, min (Vcc=4.5V, 6V) 

• Capable of driving 15 LSTTL loads 
• Wide operating voltage range: Vcc=2-6V 
• Wide operating temperature range: Ta=-40-+S5°C 

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

FUNCTIONAL DESCRIPTION 

PIN CONFIGURATION (TOP VIEW) 

~~D'TUT-ENABLE OE .... 

OUTPUT 00-

1
00 .... 

DATA INPUTS 
01 .... 

1
01 -OUTPUTS _ 
Q2-

DATA INPUTS 1 02 .... 
03 .... 

OUTPUT 03-

GNO 

Vee 

Outline 20P4 

OUTPUT 

OUTPUT 

LATCH-ENABLE 
INPUT 

Use of silicon gate technology allows the M74HC533 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 
74LS533. 

A version of the M74HC533 with the same pin connections 
and a noninverted output, the M74HC373, is also available. 

The M74HC533 consists of eight D-type latches with latch
enable input LE and output-enable input OE common to all 
circuits 
When LE is high, the signals of data input D will go through 
the latch and be output to Inverted output Q. When the 
state of D changes, the state of Q will also change. When 

LE changes from high-level to low-level, the data existing 
immediately prior to the change at D will be stored in the 
latch. 

Even if other inputs are changed when LE is low, the con
tents stored in the latch will not be affected. 
When OE IS high, all outputs Q will become high
impedance state. 

LOGIC DIAGRAM 
OUTPUTS r-____________________ ~A~ ________________________________ ~ 

OUTPUT
ENABLE 

INPUT 

LATCH
ENABLE 

INPUT 

01 02 
~ ____________________ ~v~ ______________________ -J 

OATA INPUTS 

• MITSUBISHI 
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_ ----------@-J 
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MITSUBISHI HIGH SPEED CMOS 

M74HC533P 

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 

FUNCTION TABLE (Note 1) 

Inputs Output 

OE LE 0 a 
L H H L 

L H L H 

L L X 0 0 

H X X Z 

Note 1 QO: Output state Q before LE changed. 
Z : High impedance 
X : Irrelevant 

ABSOLUTE MAXIMUM RATINGS (Ta= -40-+85"(;) 

Symbol Parameter Conditions 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V, <OV 
1'K Input proteellon diode current 

V, > Vee 

Vo<OV 
10K Output parasille diode current 

Vo > Vee 

10 Output current. per output pin 

Icc Supply/GND current Vee. GND 

Pd Power dissipation 

Tstrl Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+S5"(;) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

Topr Operating temperature range 

I Vee = 2.0V 

t r• tf Input nsetlme, falrtlme I Vee = 4.5V 

1 Vee = 6.0V 

2-234 

Limits 

Min Typ Max 

2 6 

0 Vee 

0 Vee 
-40 +85 

0 1000 

0 500 

0 400 

• MITSUBISHI 
"'ELECTRIC 

Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 

-20 

20 
rnA 

-20 

20 
rnA 

±35 rnA 

±75 rnA 

500 mW 

-65-+150 "C 

Umt 

V 

V 

V 
·C 

ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC533P 

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test conditions 

Vee(V) Min 

2. a 1.5 

V ,H High-level Input voltage 
Va = O. lV. Vee-O. lV 

4.5 3.15 
1101 = 20"A 

6. a 4.2 

2. a 
V ,L Low-level Input voltage 

Va = O. lV, Vee-O.1V 
4.5 

1101 = 20"A 
6.0 

10H - -20"A 2.0 1.9 

10H = -20"A 4.5 4.4 

V OH High-level output voltage V. = VIH! V,l 10H = -20"A 6.0 5.9 

IOH = -6.0mA 4.5 4.18 

10H = -7.BmA 6.0 5.68 

10L = 20"A 2.0 

10L = 20"A 4.5 

VOL Low-level outpul voltage V,= V1H , V1l 10L = 20"A 6.0 

10L = 6.0mA 4.5 

10L = 7.BmA 6.0 

I'H High-level mput current V,=6V 6. a 
I'L Low-level mput current V,=OV 6. a 
IOZH Off-state high-level oulput current V,= V1H • V1L• Vo = Vee 6. a 
10zL Off-state low-level output current V,=V'H, V1L, Vo = GND 6. a 
Icc QUiescent supply current V, - Vee, GND, 10 = O"A 6.0 

SWITCHING CHARACTERISTICS (Vee = 5V. T a = 25'C) 

. Symbol Parameter Test conditions 

tTLH 

tTHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLZ 

tpHz 

tPZL 

tPZH 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 

output propagation time (D - 0) 
Low-level to hlgh·level and high-level to low-level 

output propagation time CLE: - 0) 
Output disable time from low·level and high-level 

(OE-O) 

Output enable time to low-level and high-level 

(OE-O) 

CL = 50pF (Note 3) 

CL = 5 pF (Note 3) 

CL = 50pF (Note 3) 

• MITSUBISHI 
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Limits 

25t -4O-+B5'C Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1. a 
-0.1 -1.0 

f.'A 

0.5 5. a 
-0.5 -5.0 

f.'A 

4. a 40. a f.'A 

Limits 
Unit 

Min Typ Max 

10 

10 
ns 

25 

25 
ns 

30 

30 
ns 

25 

25 
ns 

28 

28 
ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HCS33P 

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 

SWITCHING CHARACTERISTICS (Vcc = 2-6V, T a = -40-+85t) 

Symbol 

tTLH 

hHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLz 

tpHZ 

tpzL 

tPZH 

tPZL 

tPZH 

C , 

Co 

Cpo 

Note 2 

2-236 

Limits 

Parameter Test conditions 25'C -40-+85'C 

VcC<V) Min Typ Max MIn 

2.0 60 

Low·level to hIgh-level and 4.5 12 

CL = 50pF (Note 3) 
6.0 10 

hIgh-level to low-level 
2.0 60 

output transitIOn time 4.5 12 

6.0 10 

2.0 150 

4.5 30 

CL = 50pF (Note 3) 
6.0 26 

2.0 150 

Low-level to hIgh-level and 4.5 30 

hIgh-level to low-level 6.0 26 

output propagation time 2.0 200 

(0-0) 4.5 40 

CL = 150pF (Note 3) 
6.0 34 

2.0 200 

4.5 40 

6.0 34 

2.0 175 

4.5 35 

CL = 50pF (Note 3) 
6.0 30 

2.0 175 

Low-level to hIgh· level and 4.5 35 

hlgh·level to low· level 6.0 30 

output propagation time 2.0 225 
([E-O) 4.5 45 

CL = 150pF (Note 3) 
6.0 38 

2.0 225 
4.5 45 

6.0 38 

2.0 150 

Output dISable tIme from 4.5 30 

CL = 50pF (Note 3) 
6.0 26 

low-level and hlgh·level 
2.0 150 

(OE- Q) 4.5 30 

6.0 26 

2.0 150 

4.5 30 

CL = 50pF (Note 3) 
6.0 26 

2.0 150 

Output enable time to 4.5 30 

6.0 26 
low·level and high-level 

2.0 200 
(OE-O) 4.5 40 

CL = 150pF (Note 3) 
6.0 34 

2.0 200 

4.5 40 

6.0 34 
Input capaCitance 10 

Off·state output capacitance OE= Vcc 15 

Power dISSIpatIon capacItance (Note 2) 57 

Cpo is the Internal capacitance of the IC calculated from operation supply cU,rrent under no-load conditions. (per latch) 
The power dISSipated dUring operation under no-load conditions IS calculated using the following formula: 
Po = Cpo ·.vCC2 • f,+lcc • Vcc 
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Max 

75 

15 

13 

75 

15 

13 

189 

38 

32 

189 

38 

32 

252 

50 

43 

252 

50 

43 

221 

44 

37 

221 

44 

37 

284 

57 

48 

284 

57 

48 

189 

38 

32 

189 

38 

32 

189 

38 

32 

189 

38 

32 

252 

50 

43 

252 

50 

43 

10 

15 

Unit 

ns 

ns 

ns 

ns 

ns 

pF 



MITSUBISHI HIGH SPEED CMOS 

M74HC533P 

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 

TIMING REQUIREMENTS (Vee = 2-6V. Ta= -40-+85"<:) 

Symbol Parameter 

tw Latch enable pulse wIdth 

tsu 
o setup time with 

respect to LE 

D hold tIme wIth 
th -

respect to LE 

Note 3 Test CirCUIt 

INPUT Vec OUTPUT 

PG DUT 

500 
GND ICL 

TIMING DIAGRAM 

D 

tYHL 

a 

OE 

a 

a 

Limits 

Test conditions 25'C 

Vee 

iRL= lkO 

SWI 

SW2 

IRL= lkO 

Vee 

GND 

tTLH 

VOH 

VOL 

Vee 

GND 

Vec<V) Min Typ Max 

2. a 80 

4.5 16 

6. a 14 

2.0 75 

4.5 15 

6.0 13 

2.0 50 

4.5 10 

6.0 9 

Parameter SWI SW2 

hLH' tTHL 
Open Open 

tpLH , tpHL 

tpLZ Closed Open 

tpHZ Open Closed 

tPZL Closed Open 

tPZH Open Closed 

(1)The pulse generator (PG) has the following 
characteristIcs (10%-90%) tr = 6ns. tf = 6ns 

(2) The capacItance CL Includes stray wirIng 
capacItance and the probe Input capacItance 

LE 

a 

J \ 
50% D 

r\ 
} 50% 

-40-+85'(; 

Min Max 

101 

20 

17 

90 

18 

16 

60 

12 

11 

~O% \ 
D ~O% 

VOL 
) . 

VOH 

LE 

• MITSUBISHI 
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tsu th 

,0% 

Unit 

ns 

ns 

ns 

Vcc 

GND 

VOH 

VOL 

Vee 

GND 

Vee 

GND 

Vee 

GND 
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MITSUBISHI HIGH SPEED CMOS 

M74HCS34P 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 

DESCRIPTION 
The M74HC534 is a semiconductor integrated circuit con
sisting of eight positive edge triggered D-type flip-flops 
with 3-state outputs, common clock input and output-enable 
input. 

FEATURES 
• High-fanout 3-state output: (loL=6mA, IOH=-6mA) 
• High-speed: 13ns typo (CL =50pF, Vee=5V) 
• Low power dissipation: 20,uW/package (max) 

(Vee=5V, Ta=25"C, quiescent state) 
• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 
• Capable of driving 15 LSTTL loads 
• Wide operating voltage range: Vee=2-6V 
• Wide operating temperature range: Ta=-40-+85°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC534 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40008 series 
while giving high-speed performance equivalent to the 
74LS534. 
The M74HC534 contains eight edge triggered D-type flip
flops, sharing common clock input CK and output-enable 
input OE. 
When CK changes from low-level to high-level, the signals 
just previously input at D stores in the flip-flop. 
When output-enable input OE is low, the signals stored in 
the flip-flop will be output to Q. 
When OE is high, all outputs Q will. become high
impedance state. 

LOGIC DIAGRAM 

PIN CONFIGURATION (TOP VIEW) 

UTPUT ·ENABLE 
OE-+ Vee INPUT 

OUTPUT 00-

DATA INPUTS j 00-+ 

01-+ 

OUTPUTS j 01-

02-

DATA INPUTS 1 02-+ 

03-+ 

OUTPUT 03- OUTPUT 

GNO CLOCK INPUT 

Outline 20P4 

Even if OE is changed, the contents stored in the flip-flop 
will not be affected. 
A version of the M74HC534 with the same pin connections 
and a noninverted output, the M74HC374, is also available. 

OUTPUTS 
r~ ____________________ -JA~ ________________________________ _ 

OUTPUT
ENABLE 

INPUT 

CLOCK INPUT 

2-238 

04 05 06 

00 01 02 03 04 
~,----------------------------v~----------------------------~ 

OATAINPUTS 
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MITSUBISHI HIGH SPEED CMOS 

M74HCS34P 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 

FUNCTION TABLE (Note 1) 

Inputs Outpul 

OE CK D Q 

L I L H 

L I H L 

L L X QO 

L H X QO 

L ! X QO 

H X X Z 

Note 1 0°: Output state 0 before clock input changed 
Z : High impedance 
X : Irrelevant 
I : Change from low to high level 
! : Change from high to low level 

ABSOLUTE MAXIMUM RATINGS (Ta =-40-+8S'C) 

Symbol Parameter Condlttons 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 

V, < OV 
1'K Input protection diode current 

VI> Vee 

Vo < OV 
10K Output parasitic diode current 

Vo > Vee 

10 Output current, per output pm 

Icc Supply/GND current Vee, GND 

Pd Power dissipation 

Tslg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+8St) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Va Output voltage 
-

Toor Operating temperature range 

1 Vcc- 2. vV 

Ir. If Input rise time, falltlme I Vee = 4.5V 

I Vee = 6. OV 

limits 

Min Typ Max 

2 6 
0 Vee 
a Vee 

-40 +85 
a 1000 
a 500 
0 400 

• MITSUBISHI 
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Ratings Unit 

-0.5-+7.0 V 

-0. 5-Vee+0. 5 V 

-0. 5-Vee+0. 5 V 
-20 

20 
rnA 

-20 

20 
rnA 

±35 rnA 
±75 rnA 
500 rnW 

-65-+150 ·c 

Umt 

V 

V 

V 
·c 

ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC534P 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter Test condItions 

Vec(V) Min 

2. a 1.5 

V ,H High-level Input voltage 
Vo = O. lV, Vee-O.1V 

4.5 3.15 
1101 = 2011 A 

6. a 4.2 

Vo = O. IV, Vee-0.1V 
2.0 

V ,L Low-level Input voltage 
1101 = 2011 A 

4.5 

6.0 

10H = -20IlA 2.0 1.9 

10H = -201lA 4.5 4.4 

V OH High-level output voltage V1= V1H • V1L 10H = -20pA 6. a 5.9 

10H= -6.0mA 4.5 4.18 

IOH=-7.BmA 6.0 5.68 

10L = 20llA 2. a 
10L = 20llA 4.5 

VOL Low-level output voltage VI = V1H1 VIL 10L = 20llA 6. a 
10L = 6.0mA 4.5 

10L = 7.BmA 6. a 
I'H High-level Input current V, =6V 6. a 
I'L Low-level mput current V,=OV 6. a 
IOZH Off-state high-level output current VI = V 1H • V1L• Vo= Vee 6.0 

IOZL Off-state low-level output current VI = V 1H, VIL, Vo=GND 6.0 

Icc QUiescent supply current VI = Vee, GNO, 10 = O,uA 6.0 

SWITCHING CHARACTERISTICS (Vee = 5V, T a = 25"(;) 

Symbol Parameter Test conditions 

fmax 

hLH 

hHL 

tpLH 

tpHL 

tpLz 

tpHZ 

tPZL 

tPZH 

2-240 

Maximum clock frequency 

Low-level to high-level and high-level to low-level . 

output transition time 

Low-level to high-level and high-level to low-level 

output propagallon time (CK - a) 

Output disable lime from low-level and high-level 

(OE-a) 

Output enable time to low-level and high-level 

(OE-a) 

CL = 50pF (Note 3) 

CL = 5 pF (Note 3) 

CL = 50pF (Note 3) 

• MITSUBISHI 
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limits 

25"(; -40-+85"(; Unit 

Typ Max Min Max 

1.5 

3.15 V 

4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 

4.4 

5.9 V 

4.13 

5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
J.tA 

0.5 5.0 

-0.5 -5.0 
J.tA 

4. a 40. a /l-A 

Limits 
Unit 

Min Typ Max 

35 MHz 

10 

10 
ns 

32 

32 
ns 

25 

25 
ns 

28 

28 
ns 



MITSUBISHI HIGH SPEED CMOS 

M74HC534P 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 

SWITCHING CHARACTERISTICS (Vee = 2-6V. Ta = -40-+85"C) 

Limits 

Symbol Parameter Test conditions 25'(; -40-+85"(; 

vedv) Min Typ Max Min 

2.0 6 5 

fmax Maximum clock frequency CL = 50pF (Note 3) 4.5 30 24 

6.0 35 28 

2.0 60 

hLH Low-level to high-level and 4.5 12 

CL = 50pF (Note 3) 
6.0 10 

high-level to low-level 
2.0 60 

hHL 
output transition time 4.5 12 

6. a 10 

2.0 180 

tpLH 4.5 36 

CL = 50pF (Note 3) 
6.0 31 

2.0 180 

tpHL Low-level to high-level and 4.5 36 

high-level to low-level 6.0 31 

output propagation time 2.0 230 

tpLH (CK-O) 4.5 46 

CL = 150pF (Note 3) 
6.0 39 

2.0 230 

tpHL 4.5 46 

6.0 39 

2. a 150 

tpLZ Output disable time from 4.5 30 

CL = 50pF (Note 3) 
6.0 26 

low-level and high-level 
2.0 150 

tpHZ 
(OE-O) 4.5 30 

6.0 26 

2.0 150 

tPZL 4.5 30 

CL = SOpF (Note 3) 
6.0 26 

2.0 150 

tPZH Output enable time to 4.5 30 

6.0 26 
low-level and high-level 

2.0 200 

tPZL 
(OE-O) 4.5 40 

CL = 150pF (Note 3) 
6.0 34 

2.0 200 

tpzH 4.5 40 

6.0 34 

C , Input capacitance 10 

Co Off-state output capaCitance OE= Vee 15 

Cpo Power dissipation capacitance (Note 2) 63 

Note 2 Cpo is the Internal capacitance of the Ie calculated from operation supply current under no-load conditions. (per flip flop) 
The power diSSipated during operation under no-load condillons IS calculated using the follOWing formula' 
Po = Cpo' Vee' • f,+lec • Vee 
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Max 

75 

15 

13 

75 

15 

13 

227 

45 

39 

227 

45 

39 

290 

58 

49 

290 

58 

49 

189 

38 

32 

189 

38 

32 

189 

38 

32 

189 

38 

32 

252 

50 

43 

252 

50 

43 

10 

15 

Umt 

MHz 

ns 

ns 

ns 

ns 

pF 
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MITSUBISHI HIGH SPEED CMOS 

M74HC534P 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 

TIMING REQUIREMENTS (Vee = 2-6V, Ta = -40-+85'C) 

Symbol Parameter 

Iw Clock pulse width 

Isu 
o setup time with 

respect to CK 

o hold tIme with 
Ih 

respect to CK 

Note 3 Test Circuit 

INPUT Vec OUTPUT 

PG DUT 

500 
ICL 

TIMING DIAGRAM 

D 

tsu 

CK 

a 

2-242 

Test condition 

Vec 

~RL= 1kO 

SW1 

SW2 

IRL=1kO 

th 

Limits 

25'C 

Ve",V) Min Typ Max 

2.0 80 

4.5 16 

6.0 14 

2.0 75 

4.5 15 

6.0 13 

2.0 50 

4.5 10 

6.0 9 

Parameter SW1 SW2 

tTLH, hHL 
Open Open 

tpLH , tpHL 

tPLZ Closed Open 

tpHZ Open Closed 

tpzL Closed Open 

tPZH Open Closed 

(1) The pulse generator (PG) has the following 
characteristics ( 1 0%-90%). tr = 6ns, tf = 6ns 

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

50% 50% 

tsu th 

Vec 

GND 
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-40-+85"<: Unit 

Min Max 

101 

20 ns 

17 
90 

18 ns 

16 

60 

12 ns 

" 

Vce 

GND 

Vcc 

GND 

VOH 

VOL 



DESCRIPTION 
The M74HC4002 is a semiconductor integrated circuit con
sisting of two 4-input positive-logic NOR, usable as nega
tive-logic NAND gates. 

FEATURES 
• High-speed: 10ns typo (CL=15pF, Vcc=5V) 
• Low power dissipation: 5,<tW/package (max) 

(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vee, min (Vee=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vec=2-6V 
• Wide operating temperature range: T a= -40-85°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC4002 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTLs. 
Buffered outputs Y improve input-ta-output transfer charac
teristics and reduce to a minimum output impedance varia
tions with respect to input voltage variations. 
When inputs A, B, C, and D are low, output Y is high, and 
when at least one of the inputs is high, output Y is low. 

FUNCTION TABLE 
Inputs Output 

A N Y 

L L H 

H L L 

L H L 

H H L 

N=B+C+O 

ABSOLUTE MAXIMUM RATINGS (Ta = -40-+BS'C) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

V, < OV 
1'K Input protection diode current 

V, > Vee 

10K 
vo< OV 

Output parasitic diode current 
Va> Vee 

10 Output current, per output pin 

Icc Supply/GND current Vee, GND 

Pd Power diSSipation 

Tstg Storage temperature range 

MIT SUB ISH I HIGH SPEED CMOS 

M74HC4002P 

DUAL 4-INPUT POSITIVE NOR GATE 

PIN CONFIGURATION (TOP VIEW) 

OUTPUT VI-

Al- OUTPUT 

Bl-
INPUTS 

INPUTS 
01-

NC 

GNO 

Outline 14P4 
NC : NO CONNECTION 

LOGIC DIAGRAM (EACH GATE) 

INPUTS 

A "---'...--....... 

Bu----.i....-" 

C 0----0.--.... 

uv----.i....-" 

Conditions Ratings 

-0.5-+7.0 

-0. 5-Vee+0. 5 
-0. 5-Vee+0. 5 

-20 

20 
-20 

20 

±2S 
±50 
500 

-65-+150 

V OUTPUT 

Uml 

V 
V 
V 

rnA 

rnA 

rnA 
rnA 
rnW 
·C 

• MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4002P 

DUAL 4-INPUT POSITIVE NOR GATE 

RECOMMENDED OPERATING CONDITIONS (Ta = -40-+85"(;) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage ,2 6 

V, Input voltage a Vee 

Va Output voltage a Vee 

Topr Operating temperature range -40 +85 

I Vee=2.0V a 1000 

t r• tf Input rlSetlme, falltlme I Vee = 4.5V a 500 

I Vee=6.0V a 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V ,H High-level Input voltage 

V ,L Low-level input voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

I'H Hlgh·level Input current 

I'L Low-level input current 

Icc QUiescent supply current 

2-244 

Test conditions 

Vee(V) 

Vo=O.IV 
2. a 

1101 = 20"A 
4.5 

6.0 

Va = O. lV. Vee-O. IV 
2.0 

1101 =20"A 
4.5 

6.0 

10H - -20"A 2.0 

10H = -20"A 4.5 

V1=V1L 10H = -20"A 6. a 
10H= -4.0mA 4.5 

10H= -5.2mA 6.0 

10L = 20"A 2. a 
10L = 20"A 4.5 

VI = VIHI V1L 10L = 20"A 6.0 

10L = 4.0mA 4.5 

10L = 5.2mA 6.0 

V, =6V 6.0 

V,=OV 6.0 

VI = Vee, GND, 10 = O"A 6.0 

• MITSUBISHI 
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Unit 

V 

V 

V 

t 

ns 

Limits 

25"C -40-+85"C Unit 

Min Typ Max Min Max 

1.5 1.5 

3.15 3.15 V 

4.2 4.2 

0.5 0.5 

1. 35 1. 35 V 

1.8 1.8 

1.9 1.9 

4.4 4.4 

5.9 5.9 V 

4.18 4.13 

5.68 5.63 

0.1 0.1 

0.1 0.1 

0.1 0.1 V 

0.26 0.33 

0.26 0.33 

0.1 1.0 

-0.1 -1.0 
I1A 

1.0 10.0 I1A 



MITSUBISHI HIGH SPEED CMOS 

M74HC4002P 

DUAL 4-INPUT POSITIVE NOR GATE 

SWITCHING CHARACTERISTICS (Vee = 5V, Ta =25'C) 

Limits 
Symbol Parameter Test conditions 

Min Typ Max 

hLH Low-level 10 high-level and high-level 10 low-level 10 

hHL output transition time 
CL = 15pF (Nole 2) 

10 

tpLH Low-level 10 high-level and high-level 10 low-level 20 

tpHL output propagation lime 20 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+s5'C) 

LimIts 

Symbol Parameter Test conditions 25'(; -40-+85,(; 

vec<V) Min Typ Max Min 

2_0 75 

hLH Low-level 10 high-level and 4.5 15 

6.0 13 
high-level 10 low-level 

2.0 75 

tTHL 
output transItion time 4.5 15 

CL = 50pF (Nole 2) 
6_ 0 13 

2.0 120 

tpLH Low-level 10 high-level and 4.5 24 

6.0 20 
high-level 10 low-level 

2.0 120 

tpHL 
oulpul propagallon lime 4.5 24 

6.0 20 

C , Input capacitance 10 

CpD Power diSSipation capacitance (Note 1) 31 

Note 1 Cpo is the Internal capacitance of Ihe IC calculated from operation supply current under no-load conditions (per gate) 
The power dissipated dunng operation under no-load conditions is calculated using the following formula" 
Po = Cpo' Vee2 • f,+lee • Vee 

Note 2 Test CirCUit 

INPUT 

PG 1--+----1 

50n 

TIMING DIAGRAM 

A, B, C, 0 

y 

Vee 

OUT 

OUTPUT 

(1) The pulse generator (PG) has the follOWing 
charaetenstics (10%-90%) Ir = 6ns, tf = 6ns 

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

Vee 

GNO 
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Max 

95 

19 

16 

95 

19 

16 

151 

30 

26 

151 

30 

26 

10 

Uml 

ns 

ns 

Uml 

ns 

ns 

pF 

pF 
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DESCRIPTION 
The M74HC4078 is a semiconductor integrated circuit con
sisting of an 8-input positive-logic NOR/OR, usable as a 
negative-logic NAND/AND gate. 

FEATURES 
• High-speed: 16ns typo (CL=15pF, Vee=5V) 
• Low power dissipation: 5,uW/package (max) 

(Vee=5V, Ta=25"C, quiescent state) 
• High noise margin: 30% of Vee, min (Vcc=4.5V, 6V) 
• Capable of driving 10 LSTTL loads 
• Wide operating voltage range: Vec=2-6V 
• Wide operating temperature range: T a=-40-+85°C 

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

FUNCTIONAL DESCRIPTION 
Use of silicon gate technology allows the M74HC4078 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTL. 
Buffered outputs Y and X improve input-to-output transfer 
characteristics and reduce to a minimum output impedance 
variations with respect to input voltage variations. 
When all inputs A through H are low, output Y will become 
high and output X will become low. When at least one of 
the inputs is high, the output Y will become low and the 
output X will become high. 

FUNCTION TABLE 
Inputs Outputs 

A N y X 

L L H L 

H L L H 

L H L H 

H H L H 

ABSOLUTE MAXIMUM RATINGS (T a = -40-+85'C) 

Symbol Parameter 

Vee Supply voltage 

V, Input voltage 

Vo Output voltage 

v,< ov 
,11K Input protection diode current 

V, > Vee 

Vo<OV 
10K Output paraslt,e d,ode current 

Vo > Vee 

10 Output current, per output pin 

Icc Supply/GND current Vee, GNO 

Pd Power diSSipation 

Tstg Storage temperature range 

MITSUBISHI HIGH SPEED CMOS 

M74HC4078P 

I-INPUT POSITIVE NOR/OR GATE 

PIN CONFIGURATION (TOP VIEW) 

OUTPUT x-
A .... OUTPUT 

S .... 
INPUTS 

C .... 

INPUTS 
0 .... 

NC 

GNO 

Outline 14P4 
NC : NO CONNECTION 

LOGIC DIAGRAM 

G 

H 

ConditIOns Rallng. 

-0.5-+7.0 
-0. 5-Vee+0. 5 
-0. 5-Vee+0. 5 

-20 

20 
-20 

20 
±25 
+50 
500 

-65-+150 

Unit 

V 
V 
V 

rnA 

rnA 

rnA 
rnA 
rnW 
'c 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4078P 

a-INPUT POSITIVE NOR/OR GATE 

RECOMMENDED OPERATING CONDITIONS (T a = -40-+8S'C) 

Limits 
Symbol Parameter 

Min Typ Max 

Vee Supply voltage 2 6 
V, Input voltage 0 Vee 

Vo Output voltage a Vee 

Top, Operattng temperature range -40 +85 
I Vee = 2.0V a 1000 

t" Input rlsellme. falftlme I Vee=4.SV a 500 
I Vec=6.0V a 400 

ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

V ,H High-level Input voltage 

V ,L Low-level mput voltage 

V OH High-level output voltage 

VOL Low-level output voltage 

I'H High-level ,nput current 

I'L Low-level mput current 

lee QUiescent supply current 

Test conditions 

Vee(V) 

2. a 
Vo = O. lV, Vee-O. 1 V 

4.5 
1101 =20)JA 

6.0 

Va = O. lV, Vee-O. 1 V 
2.0 

1101 =20)JA 
4.5 
6.0 

10H = -20)JA 2.0 
10H = -20)JA 4.5 

VI = Vll! V'H 10H = -20)JA 6. a 
10H= -4.0mA 4.5 
10H= -S.2mA 6. a 
10L= 2O)JA 2.0 
10L = 20)JA 4.5 

V,=V'HI V'l 10L= 20)JA 6. a 
10L = 4.0mA 4.5 
IOL=S.2mA 6. a 

V, =6V 6. a 
V,=OV 6. a 
V, = Vee, GND, 10= O)JA 6.0 

• MITSUBISHI 
..... ELECTRIC 

Unit 

V 

V 

V 

·c 

ns 

Limits 

2St -40-+SS'C Unit 

Min Typ Max Min Max 

1.5 1.5 
3.15 3.15 V 

4.2 4.2 
0.5 0_ 5 

1. 35 1. 35 V 

1.8 1.8 
1.9 1.9 
4.4 4.4 
5.9 5.9 V 

4.18 4.13 
5.68 5_ 63 

0.1 0.1 
0.1 0.1 
0.1 0.1 V 

0.26 0.33 
0.26 0.33 

0.1 1.0 
-0.1 -1.0 

/.'A 

1. a 10. a /.'A 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4078P 

a-INPUT POSITIVE NOR/OR GATE 

SWITCHING CHARACTERISTICS (Vee = 5V, Ta = 25"<:) 

Symbol Parameter Test conditions 
Min 

hLH Low-level to high-level and high-level to low-level 

hHL output transition time 

tpLH Low-level to high-level and high-level to low-level 
CL = 15pF (Note 2) 

output propagation time (A - H - y) tpHL 

tpLH Low-level to high-level and high-level to low-level 

tpHL output propagatIOn time (A - H - X) 

SWITCHING CHARACTERISTICS (Vee = 2-6V, T a = -40-+85"<:) 

Symbol 

hLH 

tTHL 

tpLH 

tpHL 

tpLH 

tpHL 

C , 

Cpo 

Note 1 
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Limits 

Parameter Test codltlons 25'C 

Vec(V) Min Typ Max 

2.0 75 

Low-level to high-level and 4.5 15 
6.0 13 

high-level to low-level 
2.0 75 

output transition time 4.5 15 
6.0 13 
2.0 130 

Low-level to high-level and 4.5 26 
high-level to low-level 

CL = 50pF (Note 2) 
6.0 22 
2.0 130 output propagation time 

(A- H-Y) 4.5 26 
6.0 22 
2.0 140 

Low-level to high-level and 4.5 28 
high-level to low-level 6.0 24 
output propagation time 2.0 140 
(A- H -X) 4.5 28 

6.0 24 
Input capacitance 10 
Power dissipation capacitance (Note I ) 75 

CPO IS the internal capacitance 01 the IC calculated Irom operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated uSing the follOWing lormula 
Po = Cpo' Vee' • 1,+lec • Vec 

• MITSUBISHI 
.... ELECTRIC 

Limits 
Unit 

Typ Max 

10 
10 

ns 

22 
22 

ns 

24 
24 

ns 

-40-+B5'C Unit 

Min Max 

95 
19 
16 
95 

ns 

19 
16 

165 
33 
28 

165 
ns 

33 
28 

175 
35 
30 

175 
ns 

35 
30 
10 pF 

pF 



Note 2 Test CirCUit 

INPUT Vcc 

PG t--t----I OUT 

50n 
GNO 

TIMING DIAGRAM 

A-H 

y 

x 

OUTPUT 

MITSUBISHI HIGH SPEED CMOS 

M74HC4078P 

8-INPUT POSITIVE NOR/OR GATE 

(l)The pulse generator (PG) has the follOWing 
characteristics (10%-90%) tr = 6ns. tf = 6ns 

(2) The capacitance CL includes stray wiring 
capacitance and the probe Input capacitance 

Vce 

GNO 

VOH 

VOL 

VOH 

10% 
VOL 
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