TOSHIBA

8-Bit Shift Register/Latch (3-State)

The TC74HC595A is a high speed CMOS 8-BIT SHIFT
REGISTER/LATCH fabricated with silicon gate C2MOS
technology.

It achieve the high speed operation simitar to equivalent
LSTTL while maintaining the CMQOS low power dissipation.

The TC74HC595A contains an 8-bit static shift register
which feeds an 8-bit storage register.

Shift operation is accomplished on the positive going
transition of the SCK input. The output register is loaded with
the contents of the shift register on the positive going transition
of the RCK input. Since RCK and SCK signal are independent,
parallel outputs can be held stabler during the shift operation.
And, since the parallel outputs are 3-state, it can be directly
connected to 8-bit bus. This register can be used in serial-to-
parallel conversion, data receivers, etc.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

Features

» High Speed: fyx = 55MHz{Typ.) at Vo = 5V

*» L ow Power Dissipation: I = 4uA(Max.) at Ta = 25°C

* High Noise Immunity: Viy = Vg = 28% Ve (Min)

* Output Drive Capability: 15 LSTTL Loads For QA ~ QH

10 LSTTL Loads For QA

* Symmetrical Output Impedance: Il ! = I, = BmAMin.)
For QA ~ QH
lloul = low = 4mA(Min.)
For QH’

* Balanced Propagation Delays: t,,; =ty

* Wide Operating Voltage Range: Vg (opr) = 2V ~ 6V

* Pin and Function Compatible with 74L.S595
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IEC Logic Symbol

TC74HC595AP/AF/AFN
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Pin Assignment
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TC74HC595AP/AF/AFN C2MOS Logic TC74HC/HCT Series

Truth Table
Inputs
Function
Sl SCK STIR RCK (]
X X X X H QA through QH outputs disabie
X X X X L QA through QH outputs enable
X X L X X Shift register is cleared.
First of S.R. becomes “L”. Other stages store the data
L H X X ) .
I of previous stage, respectively.
First of S.R. becomes “L". Other stages store the data
H H X X .
I of previous stage, respectively.
X 1 H X X State of S.R. is not changed.
X X X r X S.R. data is stored into Storage register.
X X X 1 X Storage register state is not changed.
X: Don’t Care
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Timing Chart
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c2mMos Logic TC74HC/HCT Series

TC74HC595AP/AF/AFN
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TC74HC595AP/AF/AFN C2MOS Logic TC74HC/HCT Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply Voitage Range Vee -05-~7 v
DC Input Voltage Vin -05~Voc+05 v
DC Output Voltage Vour 0.5~V +05 v
Input Diode Current [ £20 mA
Qutput Diode Current lok 20 mA
DC Qutput Current (Qy) | 25 mA

(Qx- Q) out 435

DC V¢/Ground Current lee 5 mA
Power Dissipation Py 500(DIP})*/180(MFP) mwW
Storage Temperature Tsig -65 ~ 150 °C
Lead Temperature 10sec T 300 °C

*500mW in the range of Ta = -40°C ~ 65°C. From Ta = 65°C t0 85°C a
derating factor of -10mW/C shall be applied until 300mW.

Recommended Operat

ing Conditions

Parameter Symbol Value Unit
Supply Voltage Voo 2-6 v
Input Voltage Vin 0~Veo )
Qutput Voltage Vour 0~Vee v
Operating Temperature Topr -40 ~ 85 °C
0-1000(Vgg = 2.0¥)
Input Rise and Fall Time t. t 0~ 500(Vg = 4.5V) ns
0 - 400V = 6.0V)
DC Electrical Characteristics
Ta =25°C Ta =-40 ~ 85°C
Parameter Symbol Test Condition Unit
Voo | Min. Typ. Max. Min. Max.
) 20 15 - - 15 -
E'gz‘l'tzvlg . Vi ) 45 | 315 - - 315 - v
put Yolag 60 | 42 - - 42 -
Low-Level 20 B B 05 B 05
noul Voltage Vi - 45 - - 135 - 135 v
put Yorag 60 - - 18 - 18
Ve 20 19 20 - 19 -
N~ lon = -20pA | 45 44 45 - 44 -
OR
Vi O Vi 60 | 59 6.0 - 59 -
High-Level
Vou , lon=-4mA | 45 418 431 - 413 - v
Output Voltage Oy on=52mA | 60 | 568 5,80 - 5.63 -
Q-0 lon=-6mA | 45 418 431 - 413 -
AT lop=-78mA | 6.0 568 580 - 563 -
Vs 2.0 - 0.0 0.1 - 0.1
Y loL=200A | 45 - 00 01 - 01
HE L 6.0 - 00 0.1 - 0.1
Low-Level
VoL , ion=4mA | 45 - 017 026 - 033 v
Output Voltage Uy low=52mA | 80 | - 018 026 - 033
0.0 loL=6mA | 45 - 017 026 - 0.33
AT loL=7.8mA | 8.0 - 0.18 026 - 0.33
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c2mos Logic TC74HC/HCT Series TC74HCS95AP/AF/AFN

DC Electrical Characteristics

Ta=25°C Ta =-40 ~ 85°C
Parameter Symbol Test Condition Unit
Vec | Min. Typ. Max. Min. Max.
3-State Output Vin=Vigor Vi _
Off-State Current loz Vour = Veg or GND 80 N N 205 ®0
Input Leakage Current I Vin = Voo 07 GND 6.0 - - 0.1 - .0 w
Quiescent Supply Current lee Vin= Ve OTGND 6.0 - - 40 - 400
Timing Requirements {Input t, = t = 6ns)
Ta=25°C Ta=-40 ~ 85°C
Parameter Symbol [ Test Condition Unit
Vee Typ. Limit Limit
Minimum Pulse Widh ey 200 - I %
(SGK, RCK) X - 45 - 15 19
' o 6.0 - 13 16
Minimum Pulse Width 20 B I %
TR wy - 45 - 15 19
6.0 - 13 16
Minimum Setup Time 20 - 30 185
(S-SCK) ts - 45 - 10 13
6.0 - 9 1"
Minimum Setup Time 20 - & %
(SCK-RCK)) fs - 45 - 15 19 ns
6.0 - 13 16
Minimum Setup Time ) - ig B 12%0 12255
| S -
(STTR-REK) 6.0 - 17 21
20 - 0 0
Minimum Hold Time th - 45 - 0 0
6.0 - 0 0
Minimum Removal Time 20 - 50 &
(M) trern - 45 - 10 13
6.0 - 9 1
20 - 6 5
Clock Frequency f - 45 - 30 25 MH:z
6.0 - 35 28
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TC74HC595AP/AF/AFN

C2MOS Logic TC74HC/HCT Series

AC Electrical Characteristics (C_ = 15pF, V¢ = 5V, Ta = 25°C)

Parameter Symbol Test Condition Min. Typ. Max. Unit
Qutput Transition Time tin B B 4 8
(Qy) b
Propagation Delay Time touk
(SCK-0,) ot - - 12 21 ns
Propagation Delay Time
(STTR-Q,) lone - - 15 30
Maximum Clock Frequency fimax - 35 77 - MHz
AC Electrical Characteristics (C, = 50pF, Input t, = t; = 6ns)
Ta=25°C Ta=-40 ~ 85°C
Parameter Symbol Test Condition Unit
CL | Ve Min. Typ. Max. Min. Max
- 20 - 25 80 - 75
QOutput Transition Time [ B 50 45 B 7 12 _ 15
(@n) b 6.0 - 6 10 - 13
I 20 - 30 75 - 95
Output Transition Time trin B 50 45 B 8 15 B 19
@ fre 60 - 7 13 - 16
Propagation Defay Time (e ~ 50 ig - ‘:g 12255 B 13515
(SCK-Qr) ot 60 - 13 21 - %
Propagation Delay Time 20 - 60 175 i 20
(STR-0,) ot - 5 | 45 - 18 35 - 4
o 6.0 ~ 15 30 - 37
20 - 60 150 - 190
50 45 - 20 30 - 38 ns
Propagation Defay Time ot B 6.0 - 17 % - 2
(RCK-0n) foHL 20 - 75 190 - 240
150 45 - 25 38 - 48
6.0 - 22 R - 41
20 - 45 135 - 170
50 45 - 15 27 - 34
6.0 - 13 23 - 29
Output Enable Time ezt R=1kQ
tozn 20 - 60 175 - 220
150 45 - 20 35 - 44
6.0 - 17 30 - 37
t 20 - 30 150 - 190
QOutput Disable Time tp‘-z R =1kQ 50 45 - 15 30 - 38
pHz 6.0 - 14 2 - 32
2.0 6 17 - 5 -
Maximum Clock Frequency fiiax - 50 45 30 50 - 25 - MHz
6.0 3 59 - 28 -
Input Capacitance Cin - - 5 10 - 10 ;
Power Dissipation Capacitance Cepl1) - - 184 - - _ P

Note (1)

leciopn = Cro ® Voo * fin + lce
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Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation:




