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54F/74F164
Serial-In, Parallel-Out Shift Register

General Description

The 'F164 is a high-speed 8-bit serial-in/parallel-out shift
register. Serial data is entered through a 2-input AND gate
synchronous with the LOW-to-HIGH transition of the clock.
The device features an asynchronous Master Reset which

Features

clears the register, setting all outputs LOW independent of

the clock.

B Typical shift frequency of 90 MHz
| Asynchronous Master Reset

B Gated serial data input

W Fully synchronous data transfers

Ordering Code: sece Section s

Logic Symbols Connection Diagrams
Pin Assignment for Pin Assignment
l | DIiP, SOIC and Flatpak for LCC and PCC
A ® -/ 0, NC Q) NC Qg
—Ofur A=t 14=vc BNEEE
B—2 130,
—cr
Q{3 12~0 0; &
Q Q4 Gy Q3 0 05 05 & a4 11}, GND ig)
EEEEREE o5 ola, N
TL/F/9487-3 o el
o—{s — MR R
GND—]7 8—CP
|EEE/IEC
TL/F/94B7-1 EI EI @
SRGS B Q, NC 05 NC Qg
MR ——D R
cp pci/—»
'
e L
8 1D Q
Q
0
L]
—_—_Q‘
Qs
%
o
TL/F/9487-5
Unit Loading/Fan Out: see Section 2 for U.L. definitions
54F/74F
Pin Names Description U.L. Input L/l
HIGH/LOW | Output lgn/loL
A B Data Inputs 1.0/1.0 20 A/ —0.6 mA
CP Clock Puise Input (Active Rising Edgs) 1.0/1.0 20 pA/ —0.6 mA
MR Master Reset Input (Active LOW) 1.0/1.0 20 pA/—0.6 mA
Qo-Q7 Outputs 50/33.3 ~1mA/20 mA
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Functional Description

The 'F164 is an edge-triggered 8-bit shift register with serial
data entry and an output from each of the eight stages. Data
is entered serially through one of two inputs (A or B); either
of these inputs can be used as an active HIGH Enable for
data entry through the other input. An unused input must be
tied HIGH.

Each LOW-to-HIGH transition on the Clock (CP) input shifts
data one place to the right and enters into Qg the logical
AND of the two data inputs (A * B) that existed before the
rising clock edge. A LOW level on the Master Reset (MR)
input overrides all other inputs and clears the register asyn-
chronously, forcing all Q outputs LOW.

Logic Diagram

Mode Select Table
Operating Inputs Qutputs

Mode MR | A B [ @ | as-07

Reset (Clear) L X X L L-L
H . L 90—ds
i H ' h | L | qo-ge
Shift H h | . oo
H h h|H go-de

H(h) = HIGH Voltage Levels

L() = LOW Volitage Levels

X = Immaterial

an = Lower case letters indicate the state of the referenced input or output
one setup time prior to the LOW-t0-HIGH clock transition.
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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164

Absolute Maximum Ratings (ote 1)

Recommended Operating

If Military/Aerospace specified devices are required, Conditions
contact the National Semiconductor Sales Office/ . .
Free Air Ambient Temperature
Distributors for availability and specifications. Military —55°C1o +125°C
Storage Temperature —65°Cto +150°C Commercial 0°Cto +70°C
Ambient Temperature under Bias —55°Cto +125°C Supply Voltage
Junction Temperature under Bias —55°Cto +175°C Military +4.5Vto +5.5V
Vg Pin Potential to Commercial +4.5Vto +5.5V
Ground Pin —-0.5Vto +7.0V
Input Voltage (Note 2) —0.5Vto +7.0V
Input Current (Note 2) —~30 mAto +5.0mA
Voltage Applied to Output
in HIGH State (with Voo = 0V)
Standard Output —-05VioVee
TRI-STATE® Output —0.5Vto +5.5V
Current Applied to Output
in LOW State (Max) twice the rated Ig (MA)
Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life impaired. Functional operation under
these conditions is not implied.
Note 2: Either voltage limit or current limit is sufficient to protect inputs.
DC Electrical Characteristics
Symbol Parameter SAF/74F Units Vee Conditions
Min Typ Max
VIH Input HIGH Voltage 2.0 \ Recognized as a HIGH Signal
ViL Input LOW Voltage 0.8 \ Recognized as a LOW Signal
Veo Input Ciamp Diode Voltage ~1.2 v Min Iy = —18mA
VoH Output HIGH 54F 10% Voo 25 loH = —1mA
Voltage 74F 10% V¢ 25 v Min loH = —1mA
74F 5% Vo 27 lon = —1mA
VoL Output LOW 54F 10% Ve 0.5 v Min loL = 20mA
Voltage 74F 10% Vo 0.5 loL = 20 mA
I Input HIGH Current 20 pA Max VIN = 2.7V
Igvi Input HIGH Current ViN = 7.0V
A
Breakdown Test 100 i Max
I Input LOW Current -0.6 mA Max ViN = 0.5V
los Output Short-Circuit Current -60 —-150 mA Max Vout = 0V
IcEX Output HIGH Leakage Current 250 pA Max Vout = Voo
Icc Power Supply Current CP = HIGH
3 5 mA | M&X | GR - GND, A B = GND
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AC Electrical Characteristics: see Section 2 for Waveforms and Load Configurations

74F 54F 74F
Ta = +25°C
Ta,Yec = Ml | Ta, Voo = Com Fig
Symbol Parameter Vee = t+5.0v Units
= 50 pF =
C, = 50 pF CL 0 p CL = 50 pF No
Min Typ Max Min Max Min Max
finax Maximum Clock Frequency 80 90 50 80 MHz | 2-1
tpLH Propagation Delay 35 6.0 8.0 3.5 110 45 9.0 ns 2.3
tpHL CPtoQp 5.0 7.5 10.0 40 13.0 5.0 11.0
teHL | Propagation Delay 556 105 130 | 55 160 | 55 140 | ns |2-3
MR to Qq
AC Operating Requirements: see Section 2 for Waveforms
74F 54F 74F
. Ta = +25°C Fig
4 = =
Symbol Parameter Voc = +5.0V Ta, Voo = Ml Ta, Vcc = Com | Units No
Min Max Min Max Min Max
tg(H) Setup Time, HIGH or LOW 7.0 7.0 7.0
t5(L) AorBtoCP 7.0 7.0 7.0 ns 2.6
th(H) Hold Time, HIGH or LOW 1.0 1.0 1.0
(L) AorBtoCP 1.0 1.0 1.0
Tw(H) CP Pulse Width 4.0 4.0 4.0 ns P
twlL) HIGH or LOW 7.0 7.0 7.0
twlL) MR Pulse Width, LOW 7.0 7.0 7.0 ns 2-4
" Recovery Time
rec -
MR o CP 7.0 7.0 7.0 ns 2-6
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