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NNationdl Semic'on‘ductor

74VHC595

8-Bit Shift Register with Output Latches

General Description

The VHC595 is an advanced high-speed CMOS shift regis-
ter fabricated with silicon gate CMOS technology. It
achieves the high-speed operation similar to equivalent Bi-
polar Schottky TTL while maintaining the CMOS low power
dissipation.

This device contains an 8-bit serial-in, parallel-out shift reg-
ister that feeds an 8-bit D-type storage register. The storage
register has 8 TRI-STATE® outputs. Separate clocks are
provided for both the shift register and the storage register.
The shift register has a direct-overriding clear, serial input,
and serial output (standard) pins for cascading. Both the
shift register and storage register use positive-edge trig-
gered clocks. If both clocks are connected together, the
shift register state will always be one clock pulse ahead of
the storage register.

An input protection circuit insures that OV to 7V can be ap-
plied to the input pins without regard to the supply voltage,
This device can be used to interfaace 5V to 3V systems and
two supply systems such as battery backup. This circuit pre-
vents device destruction due to mismatched supply and in-
put voltages.

Features

 Low power dissipation:
Icc = 4 pA (max) at Ta = 25°C

B High noise immunity: Vnii =VNiL = 28% Ve (min)

m All inputs are equipped with a power down protection
function

& Balanced propagation delays: tpiH == tpHL

m Low noise: Vorp = 0.9V (typ)

® Pin and function compatible with 74HC595

Ordering Code: see Section 6

C lal P ge Numb Package Description
74VHC595M M16A 16-Lead Moided JEDEC SOIC
74VHC595S8J M16D 16-Lead Molded EIAJ SOIC
74VHC595MTGC MTC16 16-Load Molded JEDEC Type 1 TSSOP
74VHC595N N16E 16-Lead Molded DIP

Note: Surtace mount packages are aiso available on Tape and Reel. Specify by append-

ing the suffix letter “X” to the ordering code.

Logic Symbol Connection Diagram
Pin Assignment for
IEEE/IEC DIP, TSSOP and SQIC
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o Truth Table
5_ o RCK | SCK | SCLR | G Function
5 Qg X X X H | QathruQu=TRI-STATE
l— oy X X L L | Shift Register cleared
¢ oy Q'y=0
X 1T H L | Shift Register clocked
TL/F/11840-1 Qy=0n.1, Qo=SER
T X H L { Contents of Shift
Ragister transferred to output laiches
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Logic Diagram (positive logic)
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595

Timing Diagram

74VHC595
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Absolute Maximum Ratings ote 1)
—0.5Vto +7.0V
—0.5Vto +7.0v

—0.5Vio Vg + 0.5V

Supply Voltage (Vo)

DC Input Voltage (V|n)

DC Output Voltage (Vo)
Input Diode Current (I}
Qutput Diode Current (Iok)}
DC OQutput Current (IouT)
DC Ve/GND Current (o)
Storage Temperature (Tg7g)

Lead Temperature (T|)
(Soldering, 10 seconds)

—20 mA
+20 mA
+25 mA
+75mA

—65°Cto +150°C

260°C

Note 1: Absolute Maximum Ratings are values beyond
which the device may be damaged or have its useful life
impaired. The databook specifications should be met. with-
out exception, to ensure that the system design is reliable
over its power supply, temperature, and output/input foad-
ing variables. National does not recommend operation out-

side databook specifications.

Recommended Operating

Conditions

Supply Voltage (Vo)

Input Voltage (Vin)

Output Voltage (VoyT)
Operating Temperature (Topg)
Input Rise and Fall Time (t;, t;)

2.0Vto +5.5V
0Vto +55v
0Vio Ve
—40°Cto +85°C

Voo = 3.3V 0.3V 0 ~ 100 ns/V
Voe = 5.0V 0.5V 0~ 20ns/V
DC Characteristics for 'VHC Family Devices
' 74VHC
Vee _ Ta= —40°C . -
Symbol | Parameter ) Ta = 25°C to + 85°C Units Conditions
Min Typ Max Min Max
ViH High Level 20 1.50 1.50 v
Input 3.0-5.5 | 0.7 Voo 0.7 Voo
Voltage
YiL Low Level 2.0 0.50 0.50 v
Input 3.0-55 0.3 Ve 0.3 Ve
Voltage
Von High Level 2.0 1.9 2.0 1.9 VIN = V|4 loH = —50 pA
Output 3.0 29 3.0 29 \ orV|_
Voltage 45 4.4 45 4.4
3.0 2.58 2.48 v loH = —4mA
4.5 3.94 3.80 loh = —8mA
VoL Low Level 2.0 0.0 0.1 0.1 VIN = ViH loL = 50 pA
Output 3.0 0.0 0.1 0.1 v orv_
Voltage 45 00 01 0.1
3.0 0.36 0.44 v loL = 4mA
45 0.36 0.44 loL = 8 MA
loz TRI-STATE VIN = Voo or GND
Output Vout = Vgg or GND
5.5 +0.25 25 A L
Off-State B2 VNG = Vi or vy,
Current
Y] Input Vin = 5.5V or GND
_Leakage 0-55 +0.1 +1.0 wA
Current
Icc Quiescent VIN = Ve or GND
Supply 5.5 4.0 40,0 A
Current
4-163
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595

DC Characteristics for 'VHC Family Devices: see section 2 for Waveforms (Gontinued)

74VHC
Symbol Parameter ‘:3;: Ta = 25°C Units | Conditions ';'g
Typ Limits
N ) . = R
VoLp Quiet Qutput Maximum 50 0.9 12 v CL=50pF | 211,12
Dynamic Vo,
VoLv Quiet Qutput Minimum 5.0 _oo 12 v C_ = 50pF | 2-11,12
Dynamic VoL
N . - = B
ViHD Mlnlmu.m High Level 5.0 35 v CL=50pF | 211,12
Dynamic Input Voltage
ViLp* Maximum Low Level CL=50pF | 2-11,12
. 5.0 1.5 Vv
Dynamic Input Voltage

*Parameter guaranteed by design.

AC Electrical Characteristics for "'VHC Family Devices: see section 2 for Waveforms

74VHC 74VHC
. Vce _ o Ta = —40°C . . Fig.
Symbol Parameter ) Ta = +25°C to +85°C Units Conditions No.
Min Typ Max Min Max
tprH Propagation Delay Time 7.7 11.9 1.0 13.5 C_=15pF|2-5,6
t RCK to Qa-Q 3.3 £0.3 ns
PHL A-UH 102 154 | 10 170 CL=50pF|2-56
50 405 54 7.4 1.0 8.5 ns C_ = 15pF| 25,6 |
6.9 9.4 1.0 105 CL = 50pF|2-5,6
tpLH Propagation Delay Time 8.8 13.0 1.0 15.0 C_ = 15pF| 25,6
¢ SCK-Q'H 33 +0.3 ns —_—
PHL 113 165 | 10 185 CL = 50 pF | 2-5,6
50 £0.5 6.2 8.2 1.0 9.4 ns C_ =15pF| 25,6
7.7 10.2 1.0 11.4 C_ = 50pF| 25,6
tpHL Propagation Delay Time 33 £03 8.4 128 1.0 13.7 ns C_=15pF|2-5,6
SCLR-Q'H s 108 163 | 10 172 CL = 50 pF | 25,6
50 +0.5 59 8.0 1.0 9.1 ns CL = 15pF|25,6
7.4 10.0 1.0 1.1 C_=50pF|2-5,6
tpzL Output Enable Time 53 £03 75 115 10 135 | RL=1kQ |C_=15pF|27,8
tezn | GtoQa-QH o 90 150 | 1.0 170 C_= 50pF|27,8
50 405 48 8.6 10 100 | o C_ = 15pF|27,8
8.3 10.6 1.0 12.0 C_ =50pF|2-7,8
tpLz Output Disable Time 33403 124 157 | 10 162 | o |Ri=1ko |C =50pFi278
tpz | GtoQa-Qn 50 £0.5 76 103 | 10 110 CL = 50pF|2-7,8
fmAx ;Aammum Clock 33 +0.3 80 150 70 MHz CL = 15pF
requency 55 130 50 C_=50pF
50 +o5 135 185 115 MHz CL = 15pF
95 155 85 CL = 50pF
tosLH | Output to Output 3.3 +0.3 1.5 1.5 ns (Note 1) CL = 50 pF
tosHL | Skew 50 105 1.0 1.0 CL = 50 pF
CiN Input Capacitance 5.0 10 10 pF | Voc = Open
Cout | Output Capacitance 6.0 pF | Voo = 5.0V
Cpp Power'Dlssipation 87 oF (Note 2)
Capacitance

Note 1: Parameter guaranteed by design. tosin = | tpLy Max — teLy minj; tosnL = |ty max — tpuL minl.
Note 2: 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: lgc (opr.) = Cpp * Vee *fin + loe:

B L501122 0DA3758 742 WM
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AC Operating Requirements for 'VHC Family Devices: sce section 2 for Waveforms o
74VHC 74VHC
Symbol Parameter ‘(’3;3 Ta = 25°C 1A e C | units | Conditions R
Typ Guaranteed Minimum
ts Minimum Setup Time 3.3 +03 3.5 3.5 ns . 2.9
(SER-SCK) 5.0 0.5 3.0 3.0
tg Minimum Setup Time 33 x0.3 8.0 8.5 ns 2.9
(SCK-RCK) 50 +0.5 5.0 5.0 i
ts Minimum Setup Time 3.3 +0.3 8.0 9.0 ns 2.9
(SCLR-RCK) 5.0 £0.5 5.0 5.0
tH Minimum Hold Time 3.3 £0.3 1.5 1.5 ns 2.9
(SER-SCK) 5.0 £0.5 2.0 20 )
ty Minimum Hold Time 3.3 103 0.0 0.0 ns 2.9
(SCK-RCK) 5.0 05 0.0 0.0
tH Minimum Hold Time 3303 0.0 0.0 ns 2.9
(SCLR-RCK) 50105 0.0 0.0
twiy Minimum Pulse Width 3.3 +0.3 5.0 5.0 ns 2.6
(SCLR) 5.0 £0.5 5.0 5.0
twi Minimum Pulse Width 33103 5.0 5.0 ns 2.6
twiH) (SCK) 5.0 0.5 5.0 5.0
tw(n) Minimum Pulse Width 3.3 £0.3 5.0 5.0 ns 2.6 |
tw(H) (RCK) 5.0 £05 5.0 5.0 ’ !
trem Minimum Removal Time 3.3 £0.3 3.0 3.0 ns 26 9 ‘
(SCLR-SCK) 5.0 £0.5 2.5 2.5 !
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