HD74AC673/HD74ACT67

® 16-Bit Serial-In
Serial/Parallel-Out Shift Register

Description

The ’AC673 contains a 16-bit serial-out shift register and
a 16-bit parallel-out storage register. A single pin serves
either as an input for serial entry or as a 3-state serial
output. In the Serial-out mode, the data recirculates in the
shift register. By means of a separate clock, The contents
of the shift register are transferred to the storage register
for parallel outputting. The contents of the storage register
can also be parallel loaded back into the shift register. A
HIGH signal on the Chip Select input prevents both
shifting and parallel transfer. The storage register may be
cleared via STMR.

® Serial-to-Parallel Converter

® 16-Bit Serial 1/O Shift Register

® 16-Bit Parallel-Out Storage Register

@ Recirculating Serial Shifting

‘®Recirculating Parallel Transfer

® Common Serial Data 1/0O Pin

® Outputs Source/sink 24mA

® HD74ACT673 has TTL Compatible Outputs
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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/O) 3-state buffer
into the high impedance state. During serial shift-out
operations, the SI/O 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 regitser has an asynchronous master reset
(STMR)input that overrides all other inputs and forces
the Q,-Q,s 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 parallel loaded from the shift register.
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Pin Assignment
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Pin Names

CS Chip Select Input (Active LOW)
SHCP Shift Clock Pulse Input (Active Falling Edge)
STMR, Store Master Reset Input (Active LOW)
STCP Store Clock Pulse Input
R/W  Read/Write Input
SI/O  Serial Data input or
3-State Serial Output
Qo Qs Parallel Data Outputs




HD74AC673/HD74ACT673

Shift Register Operations Table

Control Inputs SI/0
— — — S Operating Mode
CS R/W SHCP STCP tatus
H X X X High Z Hold
L L X Data In Serial Load
Serial Qutput
L H l L Data Out with Recirculation
. Parallel Load;
L H ! H Active No Shifting

H =HIGH Voltage Level

L =LOW Voltage Level

X =Immaterial

| =HIGH-to-LOW Transition

Storage Register Operations Table

Control Inputs

— — — Operating Mode
STMR CS R/W STCP

L X X X Reset;

Output

H H X X Hold

H X H X Hold

H L L 1 Parallel Load

H =HIGH Voltage Level

L =LOW Voltage Level

X =Immaterial

1 =LOW-to-HIGH Transition
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s —d>— 11 )o-
(e}
PE Po-P
Do TP Qi IS s1/0
’_~D—C - SHIFT REGISTER
SHCP 00-015
T D
116 16
Y
DD-DI5
STORAGE REGISTER
cpP
stop —{>— MR Q-Qis
STMR — >0- T
A 16
)
Qo‘le
DC Characteristics (unless otherwise specified)
Symbol Parameter Max Unit Condition
Maximum Quiescent A Xm :‘VCCV or Ground,
Lec Supply Current 80 1 cc=5.5V,
Ta=Worst Case
Maximum Quiescent A \\;m :_VccVO!' Ground,
Lec Supply Current 8.0 H cc=H.5V,
Ta=250
I Maximum Additional s A xm ::\sfcscv*Z.lV,
CCT . cc X ,
Icc/Input (HD74ACT673) MM
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AC Characteristics: HD74AC673

) Ta=+25C Ta=—40Cto+85C
Symbol Parameter \:%C) C.=50pF C.=50pF Unit
Min Typ Max Min Max
f Maximum Clock 3.3 1.0 1.0 ns
max Frequency 5.0 1.0 1.0
t Propagation Delay 3.3 1.0 16.0 1.0 18.0
PHL STMR to Qn 5.0 1.0 11.5 1.0 13.0 ns
¢ Propagation Delay 3.3 1.0 19.0 1.0 21.5
PLH STCP to Qn 5.0 1.0 13.5 1.0 15.5 ns
t Propagation Delay 3.3 1.0 19.0 1.0 21.5
PHL STCP to Qn 5.0 1.0 13.5 1.0 15.5 ns
t Propagation Delay 3.3 1.0 21.5 1.0 24.5
PLH SHCP to SI/O 5.0 1.0 15.5 1.0 17.5 ns
¢ Propagation Delay 3.3 1.0 21.5 1.0 24.5
PHL SHCP to SI/O 5.0 1.0 15.5 1.0 17.5 ns
. Enable Time 3.3 1.0 14.0 1.0 15.5
v CS or R/W to SI/O 5.0 1.0 10.0 1.0 11.0 ns
. Enable Time 3.3 1.0 12.0 1.0 13.5
pzL CS or R/W to SI/O 5.0 1.0 8.5 1.0 9.5 ns
. Disable Time 3.3 1.0 17.0 1.0 19.0
PH2 CS or R/W to SI/O 5.0 1.0 12.0 1.0 13.5 ns
. Disable Time 3.3 1.0 16.0 1.0 18.0
FLz CS or R/W to SI/O 5.0 1.0 11.5 1.0 13.0 ns
* Voltage Range 3.3 is 3.3V = 0.3V
Voltage Range 5.0 is 5.0V + 0.5V
AC Operating Requirements: HD74AC673
Ta+25C Ta=—40°C+85C
* . —
Symbol Parameter \:‘C/C) Co=50pF C.=50pF Unit
Typ Guaranteed Minimum
N Setup Time, HIGH or LOW 3.3 4.5 5.0
s CS or R/W to STCP 5.0 4.0 4.5 ns
¢ Hold Time, HIGH or LOW 3.3 2.0 2.0
" CS or R/W to STCP 5.0 2.0 2.0 ns
¢ Setup Time, HIGH or LOW 3.3 4.5 5.0
s SI/O to SHCP 5.0 4.0 4.5 ns
. Hold Time, HIGH or LOW 3.3 2.0 2.0
" SI/O to SHCP 5.0 2.0 2.0 ns
. Setup Time, HIGH or LOW 3.3 4.5 5.0
s R/W or CS to SHCP 5.0 4.0 4.5 ns
. Hold Time, HIGH or LOW 3.3 2.0 2.0
" R/W or CS to SHCP 5.0 2.0 2.0 ns
¢ Setup Time, HIGH or LOW 3.3 4.5 5.0
s STCP to SHCP 5.0 4.0 4.5 ns
. Hold Time, HIGH or LOW 3.3 2.0 2.0
" STCP to SHCP 5.0 2.0 2.0 ns
. 3.3 5.5 6.0
tw Pulse Width, HIGH or LOW 50 15 5.0 ns
t Recovery Time, 3.3 2.0 2.0
STMR to STCP 5.0 2.0 2.0 ns

* Voltage Range 3.3 is 3.0V % 0.3V
Voltage Range 5.0 is 5.0V £ 0.5V
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AC Characteristics:HD74ACT673

Ta=+25C Ta=—40Cto+85C
Symbol Parameter V('%c) C.=50pF €. =50pF Unit
Min Typ Max Min Max
fonr Maximum Clock 5.0 70 60 ns
Frequency
Propagation Delay
teuL STMR to Qn 5.0 1.0 13.0 1.0 14.5 ns
Propagation Delay
teLn STCP to Qn 5.0 1.0 14.5 1.0 16.5 ns
Propagation Delay
tem STCP to Qn 5.0 1.0 14.5 1.0 16.5 ns
Propagation Delay
tein SHCP to SI/O 5.0 1.0 16.5 1.0 19.0 ns
Propagation Delay
teuL SHCP to SI/O 5.0 1.0 16.5 1.0 19.0 ns
Enable Time
tozu CS or R/W to SI/O 5.0 1.0 11.5 1.0 13.0 ns
Enable Time
tezL CS or R/W to SI/O 5.0 1.0 10.0 1.0 11.5 ns
Disable Time
teuz CS or R/W to SI/O 5.0 1.0 14.0 1.0 16.0 ns
Disable Time
tprz CS or R/W to SL/O 5.0 1.0 13.5 1.0 15.5 ns
* Voltage Range 5.0 is 5.0V = 0.5V
AC Operating Requirements:HD74ACT673
Ta=+25C Ta=-55Ct0125C
Symbol Parameter \:%C) C. =50 pF C.=50pF Unit
Typ Guarateed Minimum
Setup Time, HIGH or LOW
s CS or R/W to STCP >0 6.0 o ns
Hold Time, HIGH or LOW
t CS or R/W to STCP 5.0 2.0 2.0 ns
Setup Time, HIGH or LOW
ts SI/Otoé?IJC—P 5.0 6.0 7.0 ns
Hold Time, HIGH or LOW
th s1/0 tom 5.0 2.0 2.0 ns
Setup Time, HIGH or LOW
L R/W or CS to SHCP 5.0 6.0 7.0 ns
Hold Time, HIGH or LOW
tn R/W orffgto SHCP 5.0 2.0 2.0 ns
Setup Time, HIGH or LOW
ts STCP tOS_I,{C_P 5.0 6.0 7.0 ns
Hold Time, HIGH or LOW
th STCP tom 5.0 2.0 2.0 ns
tw Pulse Width, HIGH or LOW 5.0 7.0 8.0 ns
Recovery Time,
trec STMR to STCP 5.0 2.0 2.0 ns

* Voltage Range 5.0 is 5.0V + 0.5V
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Capacitance
Symbol Parameter Typ Unit Condition
Cin Input Capacitance 4.5 pF Vee=55V
Crp Power Dissipation Capacitance pF Vec=55V
Cio Input/Output Capacitance 15.0 pF Vee=5.0V
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