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54F/74F673A
16-Bit Serial-In, Serial/Parallel-Out Shift Register

General Description Features

The 'F673A contains a 16-bit serial-in, serial-out shift regis- B Serial-to-parallel converter

ter and a 16-bit parallel-out storage register. A single pin  ® 16-bit serial /0 shift register
serves either as an input for serial entry or as a TRI- m 16-bit parallel-out storage register
STATE® serial output. In the Serial-out mode, the data recir- g Recirculating serial shifting
culates in the shift register. By means of a separate clock,
the contents of the shift register are transferred to the stor-
age register for parallet outputting. The contents of the stor-
age register can also be parallel loaded back into the shift
register. A HIGH signal on the Chip Select input prevents
both shifting and parallet transfer. The storage register may
be cleared via STMR.

B Recirculating parallel transfer
B Common serial data I/0 pin
B Slim 24 lead package

Ordering Code: see section s
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Connection Diagrams

Pin Assignment

for DIP, SOIC and Flatpak
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forLCC
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Unit Loading/Fan Out: see section 2 for U.L. Definitions

54F/74F

Pin Names Description U.L. Input /iy

HIGH/LOW Output lgn/loL
[ Chip Select Input (Active LOW) 1.0/1.0 20 pA/ —0.6 mA
SHCP Shift Clock Pulse Input (Active Falling Edge) 1.0/1.0 20 pA/—0.6 mA
STMR Store Master Reset Input (Active LOW) 1.0/1.0 20 pA/—0.6 mA
STCP Store Clock Pulse input 1.0/1.0 20 pA/—0.6 mA
R/W Read/Write Input 1.0/1.0 20 uA/—0.6 mA
SI/0 Serial Data Input or 3.5/1.0 70 pA/--0.6 mA

TRI-STATE Serial Output 150/40 (33.3) | —3 mA/24 mA (20 mA)

Qo-Qqs Parallel Data Outputs 50/33.3 —1mA/20 mA

Functional Description

The 16-bit shift register operates in one of four modes, as
indicated in the Shift Register Operations Table. A HIGH
signal on the Chip Select (CS) input prevents clocking and
forces the Serial Input/Output (SI/0) TRI-STATE buffer into
the high impedance state. During serial shift-out operations,
the S1/0 buffer is active (i.e., enabled) and the output data
is also recirculated back into the shift register. When parallel
loading the shift register from the storage register, serial
shifting is inhibited.

The storage register has an asynchronous master reset
(STMR) input that overrides all other inputs and forces the
Qp-Qq5 outputs LOW. The storage register is in the Hold
mode when either CS or the Read/Write (R/W) input is
HIGH. With CS and R/W both LOW, the storage register is
paralle! loaded from the shift register.
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Shift Register Operations Table §
|
__ _COMro Inputs sStI/to Operating Mode
cs R/W SHCP STCP atus
H X X X High Z Hold H = HIGH Voltage Level
L L X Data In Serial Load L = LOW Voltage Level
Serial Outout X = Immaterial .
L H -~ L Data Out ?rla u pu . ™= = HIGH-to-LOW Transition
with Recirculation
Parallel Load;
L i N
H ~ H Active No Shifting
Storage Register Operations Table
Control Inputs Operating
STMR a3 TS Mode
STMR cs R/W STCP H = HIGH Voltage Level
L X X X Reset; Outputs LOW L = LOW Voltage Level
X = Immaterial
H H X X Hold _~ = LOW-to-HIGH Transition
H X H X Hold
H L L e Parallel Load
Block Diagram
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Absolute Maximum Ratings (vote 1)

Recommended Operating

If Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales Free Air Ambient Tem
. e ) g perature
Office/Distributors for avaifability and specifications. Military —55°Cto +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
Ve Pin Potential to Commercial +4.5Vio +5.5V
Ground Pin —05Vto +7.0v
Input Voltage (Note 2) —0.5Vto + 7.0V
Input Current (Note 2) —30mAto +5.0mA
Voltage Applied to Output
in HIGH State (with Voo = 0V)
Standard Output —0.5Vto Ve
TRI-STATE Output —0.5Vto +5.5V
Current Applied to Output
in LOW State (Max) twice the rated o) (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 54F/74F Units Vee Conditions
Min Typ Max
ViH Input HIGH Voltage 2.0 \) Recognized as a HiGH Signal
Vi Input LOW Voltage 0.8 Recognized as a LOW Signal
Veb Input Clamp Diode Voltage —-1.2 A Min iy = —18 mA (Non 1/0 pins)
VoH Output HIGH 54F 10% Vgo 25 loH = —1mA (Qp, SIV0)
Voltage 54F 10% Vco 24 lon = —3 mA (S1/0)
74F 10% Vo 25 v Min lon = —1mA (Qp, SIV0)
74F 10% Voo 24 loH = ~3mA(SI/0)
74F 5% Voo 2.7 loH = —1mA(Qp, SI/0)
74F 5% Ve 2.7 lo4 = —3 mA (SI/0)
VoL Output LOW 54F 10% Voo 0.5 loL = 20 mA (All outputs)
Voltage 74F 10% V¢ 0.5 \ Min loL = 20 mA (Qp)
74F 10% Vo 0.5 loL = 24 mA (SI/0)
IiH Input HIGH Current 20 nA Max ViN = 2.7V (Non 1/0 pins)
IBVI input HIGH Current ViN = 7.0V (Non 1/0 pins)
M
Breakdown Test 100 pA ax
IBviT Input HIGH Current 1.0 mA Max ViN = 5.5V (S1/0)
Breakdown Test (1/0)
L Input LOW Current -0.86 mA Max Vin = 0.5V
+
WH Output Leakage Current 70 pA Max VouTt = 2.7V (S1/0)
lozH
h + Output Leakage Current —650 uA Max | Voyr = 0.5V (SI/0)
lozL
los Output Short-Circuit Current —60 —150 mA Max Vour = OV
lcex Output HIGH Leakage Current 250 KA Max Vout = Voo
17z Bus Drainage Test 500 pA 0.0v Vout = 5.25V
IccH Power Supply Current 114 172 mA Max Vo = HIGH
lcoL Power Supply Current 114 172 mA Max Vo = LOW
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AC Electrical Characteristics: see section 2 for Waveforms and Load Configurations g
74F 54F 74F
Ta = +25°C .
Ta Vee = Mil Ta, Voo = Com . Fig.
Symbol Parameter Vee = +5.0V Units
CL = 50 pF CL = 50 pF No.
CL = 50 pF L=59p L=
Min Typ Max Min Max Min Max
frnax Maximum Clock Frequency 100 130 85 MHz | 2-1
tpLH Propagation Delay 3.0 8.0 10.5 2.5 12.0 ns o_3
tpHL STCPto Q, 3.0 10.5 135 25 15.0
tpHL Propagation Delay
X ) 2-3
STMA to Q, 6.0 16.5 20.5 55 22.5 ns
tpLH Propagation Delay 4.0 6.5 8.5 3.5 9.5 ns 2.3
tpHL SHCP to Si/0 45 8.0 105 4.0 12.0
tpzH Output Enable Time 50 8.5 11.0 4.0 125
tpzL CSto SI/0 55 9.0 11.5 45 13.0 ns | 25
tpyz Output Disable Time 35 55 7.5 3.0 8.5
tpLz CStoSI/0 3.0 45 6.5 25 75
tpzH Qutput Enable Time 4.5 7.5 9.5 4.0 10.5
tpzL R/Wto SI/O 45 8.0 10.0 40 115 ns | o-5
tPHz Output Disable Time 3.0 5.5 7.0 25 8.0
tpLz R/W to SI/0 25 4.0 5.5 2.0 6.5
AC Operating Requirements: see Section 2 for Waveforms
54F/74F 54F 74F
Ta = +25°C ) ) Fig.
= = t:
Symbol Parameter Vee = +5.0V Ta, Voc = Mil Ta, Vec = Com Units No.
Min Max Min Max Min Max
tg(H) Setup Time, HIGH or LOW 35 4.0
ts(L) CS or R/Wto STCP 6.0 7.0 ns 2-6
th(H) Hold Time, HIGH or LOW 0 0
thiL) CSorR/Wto STCP 0 [0}
ts(H) Setup Time, HIGH or LOW 3.0 35
ts(L) Sl1/0 to SHCP 3.0 35 ns P
th(H) Hold Time, HIGH or LOW 3.0 3.5
thil) SI/0 to SHCP 3.0 3.5
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