HD74HC595

8-bit Shift Register/Latch (with 3-state outputs)

HITACHI

Description

This device each contains an 8-bit serial-in, parallel-out shift register that feeds an 8-bit D-type storage
register. The storage register has parallel 3-state outputs. Separate clocks are provided for both the shift
regiser aznd the storage register. The shift register has a direct-overriding clear, serial input, and serial
output pins for cascading.

Both the shift regissr arnd storage register clocks are positive-edge triggered. If the user wishes to connect
both clocks together, the shift register state will always be one clock pulse ahead of the storage register.

Features

o High Speed Operation: ty (RCK to Q) =17 nstyp (CL = 50 pF)

e High Output Current: Fanout of 15 LSTTL Loads (Qa to Qn outputs)
e Wide Operating Voltage: Vcc=2to 6V

e Low Input Current: 1 WA max

e Low Quiescent Supply Current: lcc (static) = 4 A max (Ta=25<C)

Function Table

RCK SCK SCLR G Function

X X X H Qato Qn high impedance

X X L X Shift register cleared Q1 =L

X ] H X Shift register clocked Qn = Qn-1, Qa= SER

L[] X H X Contents of shift register transferred to output latches
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8-bit Shift Register/Latch (with 3-state outputs)
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Description

This device each contains an 8-bit serial-in, parallel-out shift register that feeds an 8-hit D-type storage
register. The storage register has parallel 3-state outputs. Separate clocks are provided for both the
shift regisr smnd the storage register. The shift register has a direct-overriding clear, serial input, and
seria output pins for cascading.

Both the shift regisr annd storage register clocks are positive-edge triggered. |If the user wishes to
connect both clocks together, the shift register state will always be one clock pulse ahead of the storage
register.

Features

High Speed Operation: t,, (RCK to Q) = 17 nstyp (C, =50 pF)
High Output Current: Fanout of 15 LSTTL Loads (Q, to Q, outputs)
Wide Operating Voltage: Vc=2to6V

Low Input Current: 1 pA max

Low Quiescent Supply Current: | (static) = 4 pA max (Ta= 25°C)

Function Table

RCK SCK SCLR Function

Q, to Q, high impedance

Shift register cleared Q"= L

Shift register clocked Q, = Q,_,, Q.= SER
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HD74HC595

Pin Arrangement
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Absolute Maximum Ratings
Item Symbol Rating Unit
Supply voltage range Vee -0.5t0 +7.0 \%
Input voltage Vi —-0.5t0 Vecc+ 0.5 \%
Output voltage Vour —0.5to Vec + 0.5 \Y,
Output current lour +35 mA
DC current drain per Vcc, GND lees lono +75 mA
DC input diode current I +20 mA
DC output diode current lox +20 mA
Power dissipation per package Pr 500 mw
Storage Temperature Tstg —65 to +150 °C
HITACHI
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Pin Arrangement
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Absolute Maximium Ratings
Item Symbol Rating Unit
Supply voltage range Ve -0.5t0 +7.0 \%
Input voltage Vi -0.5t0 V. +0.5 \Y,
Output voltage Vour —-0.5t0 V. +0.5 \Y
Output current lour +35 mA
DC current drain per V.., GND leor Tono 75 mA
DC input diode current [ +20 mA
DC output diode current lox +20 mA
Power dissipation per package P, 500 mw
Storage Temperature Tstg —65 to +150 °C
HITACHI




HD74HC595

Logic Diagram
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DC Characteristics

Ta=-40to
Ta=25°C +85°C
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L ogic Diagram
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HD74HC595

Item Symbol Vcc (V) Min Typ Max Min  Max Unit Test Conditions
Input voltage Vy 2.0 15 — — 15 — \%
45 315— — 315 —
6.0 42 — — 42 —
Vv, 2.0 — — 05 — 05 V
45 — — 135 — 1.35
6.0 — — 18 — 18
Output voltage Vou 2.0 19 20 — 19 — \Y, Qato Qu lon =—20 pA
4.5 44 45 — 44 — Vin =V or ViL
6.0 59 60 — 59 —
4.5 418 — — 413 — lon =—-6 mA
6.0 568 — — 563 — lon ==7.8 mA
Voo 2.0 — 00 01 — 01 V Qato Qu loL = 20 A
4.5 — 00 01 — 0.1 Vin =V or ViL
6.0 — 00 01 — 0.1
4.5 — — 026 — 0.33 loL =6 MA
6.0 — — 026 — 0.33 lo.=7.8 mA
Output voltage Vo 2.0 19 20 — 19 — \Y, QH lon =—=20 pA
4.5 44 45 — 44 — Vin =V or ViL
6.0 59 60 — 59 —
45 418 — — 413 — lon = -4 mA
6.0 568 — — 563 — lon =-5.2 mA
Vg, 2.0 — 00 01 — 01 V Qn loL = 20 PA
4.5 — 00 01 — 0.1 Vin =V or ViL
6.0 — 00 01 — 0.1
4.5 — — 026 — 0.33 lo. =4 mA
6.0 — — 026 — 0.33 loL =5.2mA
Off-state output loz 6.0 — — 05 — 5.0 pA Vin = Vin or Vi,
current Vout = Vcc or GND
Input current lin 6.0 — — 101 — 1.0 pA Vin = Vcc or GND
Quiescentsupply I 6.0 — — 40 — 40 HA Vin =Vcc or GND, lout = 0 pA
current



HD74HC595

Item Symbol V. (V) Min Typ Max Min Max Unit Test Conditions
Input voltage Vi 2.0 15 — — 15 — \Y,
45 315— — 315 —
6.0 42 — — 42 —
V. 2.0 — — 05 — 05 V
45 — — 135 — 1.35
6.0 — — 18 — 1.8
Output voltage Vou 2.0 19 20 — 19 — \Y, Q.t0 Q, loy = =20 pA
4.5 44 45 — 44 — Vin = V,, or V,
6.0 59 60 — 59 —
45 418 — — 413 — loy = —6 MA
6.0 568 — — 563 — loy =—7.8 MA
Vo, 2.0 — 00 01 — 01 V Q,t0 Q, lo, = 20 A
4.5 — 00 01 — 0.1 Vin=V,orV,
6.0 — 00 01 — 0.1
45 — — 026 — 033 l,, =6 MA
6.0 — — 026 — 0.33 loe =7.8 MA
Output voltage Vou 2.0 19 20 — 19 — V Q, loy = —20 A
45 44 45 — 44 — Vin =V, or V,
6.0 59 60 — 59 —
45 418 — — 413 — Jo = —4mA
6.0 568 — — 563 — loy = —5.2 MA
Vo 2.0 — 00 01 — 01 V Q. loo =20 pA
4.5 — 00 01 — 0.1 Vin=V,orV,
6.0 — 00 01 — 0.1
4.5 — — 026 — 0.33 loo =4 MA
6.0 — — 026 — 0.33 lo. =5.2mMA
Off-state output oz 6.0 — — 05— 5.0 pA Vin=V,orV,,
current Vout = V. or GND
Input current lin 6.0 — — 01 — 1.0 pA Vin = V.. or GND
Quiescent supply I 6.0 — — 40 — 40 A Vin = V.. or GND, lout = 0 A
current
HITACHI



HD74HC595

AC Characteristics (C, =50 pF, Input t, = t;= 6 ns)

Ta=-40to
Ta=25°C +85°C
Item Symbol Vec (V) Min Typ Max Min Max Unit Test Conditions
Vlaximum clock frax 20 - — 5 — 4 MHz
frequency 45 —_ — 271 — 21
6.0 - — 31 — 24
Propagation delay t,,, 2.0 — — 115 — 145 ns SCKto Qv
time ton 45 — 12 23 — 29
6.0 — — 20 — 25
toun 2.0 — — 150 — 190 ns RCKto Q
ton 45 — 17 30 — 38
6.0 — — 26 — 33
toun 2.0 — — 175 — 220 ns SCLR to QW
4.5 — 20 35 — 44
6.0 — — 30 — 37
Output enable t 2.0 — — 150 — 190 ns
time t,, 45 — 13 30 — 38
6.0 — — 26 — 33
Output disable t, 2.0 — — 150 — 190 ns
time ter 45 — 15 30 — 38
6.0 — — 26 — 33
Setup time t 2.0 100 — — 125 — ns SER to SCK
4.5 20 1 — 25 —
6.0 7 — — 21 —
2.0 200 — — 250 — ns SCK to RCK
45 40 8 — 50 —
6.0 34 — — 43 —
Pulse width tw 20 80 — — 100 — ns
45 6 8 — 20 —
6.0 14 — — 17 —
Removal time tem 2.0 100 — — 125 — ns
4.5 20 — — 25 —
6.0 7 — — 21 —
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AC Characteristics (C_ =50 pF, Inputt, = t, = 6 ns)

Ta=-40to
Ta=25°C +85°C
Item Symbol V.. (V) Min Typ Max Min Max Unit Test Conditions
Viaximum clock f e 2.0 — — 5 - 4 MHz
frequency 45 —_ — 27 — 21
6.0 - — 31 — 24
Propagation delay t,, 2.0 — — 115 — 145 ns SCKto Q,’
time ton, 45 — 12 23 — 29
6.0 — — 20 — 25
toun 2.0 — — 150 — 190 ns RCKto Q
ton, 45 — 17 30 — 38
6.0 — — 26 — 33
to 2.0 — — 175 — 220 ns  SCLRtoQ,’
4.5 — 20 3 — 44
6.0 — — 30 — 37
Output enable t, 2.0 — — 150 — 190 ns
time t,, 45 — 13 30 — 38
6.0 — — 26 — 33
Output disable t, 2.0 — — 150 — 190 ns
time t,, 45 — 15 30 — 38
6.0 - — 26 — 33
Setup time te, 2.0 100 — — 125 — ns SER to SCK
4.5 20 1 — 25 —
6.0 7 — — 21 —
2.0 200 — — 250 — ns SCK to RCK
4.5 40 8 — 50 —
6.0 34 — — 43 —
Pulse width t,, 2.0 80 — — 100 — ns
4.5 16 8 — 20 —
6.0 14 — — 17 —
Removal time trem 2.0 100 — — 125 — ns
4.5 20 — — 25 —
6.0 7 — — 21 —
HITACHI
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