TOSHIBA

8-Bit Shift Register (S-In, P-Out)

The TC74HCT164A is a high speed CMOS 8-BIT SERIAL-IN
PARALLEL-QUT SHIFT REGISTER fabricated with silicon
gate C*MOS technology.

It achieves the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation.

This device may be used as a level converter for interfacing
TTL or NMOS to High Speed CMOS. The inputs are compatible
with TTL, NMOS and CMOS output voltage levels.

It consists of a serial-in, parallel-out 8-bit shift register
with a CLOCK input and an overriding CLEAR input. Two
serial data inputs (A, B) are provided so that one may be
used as a data enable.

TC74HCT164AP/AF

All inputs are equipped with protection circuits against F
static discharge or transient excess voltage.
o/
Features: A ] 14 Vee
» High Speed: fyux = 61MHz(Typ.) at Vg = &V 2] )13 aH
» Low Power Dissipation: lcc = 4uA(Max.) at Ta = 25°C aa 3] ]12 06
* Compatible with TTL outputs: V, = 2V(Min.) a8 4] 11 OF
Vi = 0.8V(Max.) ac s )10 QE
e Wide Interfacing Ability: LSTTL, NMOS, CMOS aD ¢ ] ¢ TR
» Qutput Drive Capability: 10 LSTTL Loads GND 7 ] 8 CK
» Symmetrical Output Impedance: flo4l = lo. = 4MA(MIn.)
+ Balanced Propagation Delays: ty = ty . ‘:"’_V'EW’
« Pin and Function Compatible with 74LS164 Pin Assignment
mi_’)_# A SRGS Truth Table
cK L')_Ef;/.. Inputs Outputs
A L% @ Serial In
o [ o A TR | oK QA |08 | - | OH
3 [+1.] A B
Qac
(&) 4p L X x | x|t L - L
10
T QE
m gg H 1 X X No Change
03 gy
H r L x L {om | - | Q6n
IEC Logic Symbol
H T X L L | o | - | Q6o
H r H| H H [ an | ~ | Qoo
X: Don’t Care

QAn ~ QGn: The level of QA - QG, respectively, before the most recent
positive edge of the clock.
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TC74HCT164AP/AF

C2MOS Logic TC74HC/HCT Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply Voltage Range Voo -05-7 v
DC Input Voltage Vin -05~Vee + 05 v
DC QOutput Voltage Vour <05~V +05 v
Input Diode Current hk 20 mA
Output Diode Current lok 20 mA
DC Output Current lout 125 mA
DC Vc/Ground Current lec 150 mA
Power Dissipation Po 500(0IPy*/180(SOIC) mwW
Slorage Temperature T -65 ~150 °C
Lead Temperature 10sec T 300 °C

*500mW in the range of Ta = -40°C ~ 65°C. From Ta = 85°C to 86°C a

derating factor of -10mW/°C shall be applied until 300mw.

Recommended Operating Conditions

Parameter Symbol Value Unit
Supply Voltage Ve 45-55 v
Input Voltage Vin 0~Vee v
Output Voltage Vour 0-Veo v
Operating Temperature Topr -40~85 °C
Input Rise and Fall Time te 0-500 ns
DC Electrical Characteristics
Ta=25°C Ta=-40 ~ 85°C .
Parameter Symbol Test Condition Unit
Vee | Min. Typ. Max. Min. Max.
. 45
High-Level N _ _ _ v
input Voltage Vi J 20 20
55
45
Low-Level V. B i B _ 08 _ 08 v
Input Voltage
8.5
High-Level V= lon=-20pA | 45 45 45 - 44 - v
Vor
Output Voltage ViorVie | lgy=-4mA | 45 | 418 431 - 413 -
Low-Level Vi loL=20iA | 45 - 0.0 01 - 0.1
VoL v
Output Voltage Vg 01V loL=4mA | 45 - 017 0.26 - 0.33
Input Leakage Current ™ Vin = Voo 07 GND 55 - - 01 - 0.1 "
lc | Vin= Voo 0rGND 55 - - 40 - 450
Quiescent Supply Current Per Input: Vi = 0.5V 0r 2.4V
Alee | Otner Input: Vg or GND - - 20 B 29 mA
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c?mos Logic TC74HC/HCT Series TC74HCT164AP/AF
Timing Requirements (Inputt, =t, = 6ns)
Ta=25°C Ta=-40 ~ 85°C
Parameter Symbo! Test Condition Unit
Vee Typ. Limit Limit
Minimum Pulse Width by B 45 - 15 19
(CK) wir 5.5 - 14 18
Minimum Pulse Width | 45 - 15 19
(CIR) WiH) - 55 - 14 18
Minimum Set-up Time | 45 - 10 13 ns
(A.B) s N 55 - 9 1
Minimum Hold Time ; _ 45 - 0 0
(AB) n 55 - 0 0
Minimum Removal Time i 45 - 10 13
(CTRy rem N 55 - 9 11
45 - 30 24
Clock Frequency f - 55 _ - 2% MHz
AC Electrical Characteristics (C, = 15pF, V. = 5V, Ta = 25°C)
Parameter Symbol Test Condition Min. Typ. Max. Unit
Output Transtion Time frim - - 12 15
b
Propagation Delay Time loth _ _
(CK-Qn) T 20 31 ns
Propagation Delay Time Loin _ _ 3
(CIR--Qn) oL 20
Maximum Clock Frequency fuax - 3 61 - MHz
AC Electrical Characteristics (C, = 50pF, Input t, = t, = 6ns)
Ta =25°C Ta=-40 -~ 85°C
Parameter Symbol Test Condition Unit
Vee Min. Typ. Max. Min. Max.
- tm _ 45 - 8 15 - 19
Output Transition Time i 55 _ 7 14 . 18
Propagation Delay Time totn _ 45 - 24 36 - 45 s
(CK-Qn) " 55 - 2 32 - 4
Propagation Delay Time s _ 45 - 24 38 - 48
(CIR--Qn) "y 55 - 22 34 - 43
. 45 30 50 - 24 -
Maximum Clock Frequency fuax - 55 3 60 B 2% _ MHz
Input Capacitance Cin - - 5 10 - 10 oF
Power Dissipation Capacitance Cppl(1) - - 96 - - -

Note (1) 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:
leciopn = Cep * Ve * fin + oo
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TC74HCT164AP/AF c2mos Logic TC74HC/HCT Series
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Logic Diagram
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Timing Chart
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