
• Multiplexed Inputs/Outputs 
Provide Improved Bit Density 

• 3-State Outputs Drive Bus 
Lines Directly 

• Sign Extend Function 

• Direct Overriding Clear 

description 

These low-power Schottky shift registers 
feature multiplexed input/output data ports to achieve 
full eight-bit data handling in a single 20-pin package. 
Serial data may be entered into the shift-right register 
through either the DO or the D1 input as selected by the 
data select input. A serial output (OH'l is also provided 
to facilitate expansion. Synchronous parallel loadirig is 
accomplished by taking both the register enable and the 
sip inputs low. This places the three-state input/out-
put ports in the data input mode. Data are entered on 
the low-to-high transition of the clock. The data extend 
function repeats the sign in the OA flip-flop during shif-
ting. A direct overriding clear input clears the internal 
registers when taken low whether the outputs are enabl-
ed or off. The output enable does not interfere with syn-
chronous operation of the register. 

TYPES SN54LS322A, SN74LS322A 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 
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SN54LS322A •.. J PACKAGE 
SN74LS322A ... OW. J OR N PACKAGE 

(TOPVIEWI 

G VCC 
SIP DS 

DO SE 
A/OA D1 
C/OC B/OB 
E/OE D/OD 

G/OG F/OF 
OE H/OH 

CLR OH' 
GND CLK 

SN54LS322A .•• FK PACKAGE 
SN74LS322A ... FN PACKAGE 

(TOPVIEWI 

A/OA 
C/OC 
E/OE 

G/OG 
OE 

o I.e:: 
ClCJ)I<!'>Cl 

SE 
01 
B/OB 
D/OD 
F/OF 

FUNCTION TABLE 
INPUTS I NPUTS/OUTPUTS 

REGISTER SIGN DATA OUTPUT . OUTPUT 
OPERATION ClR ENABLE sip EXTEND SELECT ENABLE ClK A/OA BlOB C/Oc·· .H/OH °H 

G Se OS OE 

Clear 
L H X X X L X L L L L L 
L X H X X L X L L L L L 

Hold H H X X X L X °AO °BO QCO QHO QHO 
H L H H L L t DO QAn °Bn QGn QGn Shift Right 
H L H H H L t D1 QAn QBn QGn QGn 

Sign Extend H L H L X L t °An °An QBn QGn QGn 
Load H L L X X X t a b c h h 

When the output enable is high. the eight input/output terminals are disabled to the high-impedance Slate; however. sequential operation 
or clearing of the register is not affected. If both the register enable input and the sip input are low while the clear input is low, the reg-
ister is cleared while the eight input/output terminals are disabled to the high:impedance state. 

H = high level (steady state) 
L = low level (steady state) 
X = irrelevant (any input. including transitions) 
t = transition from low to high level 
QAO •.. OHO = the level of QA through QH. respectively. before the indicated steady-state conditions were established 
0An" . QHn = the level of QA through 0H. respectively. before the most recent t transition of the clock 
00. 01 = the level of steady-state inputs at inputs 00 and 01 respectively 
a ... h = the level of steady-state inputs at inputs A through H respectively 
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This document contains information current as 
of publication date. Products conform to 
specifications per the terms of Texas Instruments TEXAS 
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logic symbol 

OE 
G 

sip 

elK 

os 
DO 
01 

A/OA 

BlOB 

SRGS 

.TYPES SN54LS322A, SN74LS322A 
a-BIT SHIFT REGISTERS WITH SIGN EXTEND 

(12) 
°H' 

rSC_h_e_m __ at_i_cs __ ________________________ 

EOUIVALENT OF EACH INPUT 

Vee----
Req 

INPUT ........ 1-+-__ 

Sign extend: Req = 6 kn NOM 
Data select: Req = 9 kn NOM 

All other inputs: Req = 18 kn NOM 

TYPICAL OF OUTPUTS 
0A THRU 0H 

---"",,-Vee 

OUTPUT 

TEXAS ." 
INSTRUMENTS 
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Vee 

OUTPUT 
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TYPES SN54LS322A, SN74LS322A 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) 
I nput voltage ., . . . . . . 
Off-state output voltage 
Operating free-air temperature range: SN54LS322A 

SN74 LS322A 
Storage temperature 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 

7V 
7V 
7V 

-55°C to 125°C 
oOe to 70°C 

_65°C to 150°C 

SN54LS322A SN74LS322A 
UNIT 

-I 
-I r-
C m :::; 
(") 
m 

VCC Supply voltage 

VIH High·level input voltage 

VIL Low·level input voltage 

IOH High·level output current 

IOL Low-level output current 

fclock Clock frequency 

tw(clock) Width of clock pulse 

tw(clear) 

tsu Setup time 

th Hold time 

TA Operating free-air temperature 

QA thru QH 
QH 
QA thru QH 
QH 

Clock high 
Clock low 
Clear low 
Data select 
High·level data O 

Low-level data O 
Clear inactive-state 
Register enable high 
Register enable low 
Data select 
Data O 

Register enable 
high or low 

(J) °Oata includes the two serial inputs and the eight input/output data lines. 
tThe arrow indicates that the rising edge of the clock pulse is used for reference. 
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MIN 
4.5 

2 

0 
30 
10 
20 
lOt 
20t 
20t 
20t 
35 
50 
lOt 

2.0t 

0 

-55 
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NOM MAX MIN NOM MAX 
5 5.5 4.75 5 5.25 V 

2 V 
0.7 0.8 V 
-1 -2.6 

mA 
-0.4 -0.4 

12 24 
mA 

4 8 
20 0 20 MHz 

30 
ns 

10 
20 ns 
10 t 
20 t 
20t 

ns 
20t 
35 
50 
10 t 

2.0 t 
ns 

0 

125 0 70 °c 



TYPES SN54LS322A, SN74LS322A 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONSt 
SN54LS322A SN74LS322A 

PARAMETER 
MIN TYP* MAX MIN TYP* 

VIK VCC = MIN, 11=-18mA -1.5 
QA thru QH VCC = MIN, VIH=2V, VIL = MAX, 2.4 3.2 2.4 

VOH QH' IOH "'MAX 2.5 3.4 2.7 
IOL -12 mA 0.25 0.4 

QA thru QH 
VCC = MIN, VIH=2V, IOL=24mA 

VOL Vil = MAX IOl"'4mA 0.25 0.4 
QH' 

IOl=8mA 
IOZH QA thru QH Vcc '" MAX, VIH '" 2V, Vo'" 2.7 V 40 
IOZl QA thru QH VCC = MAX, VIH '" 2V, Vo - 0.4 V -0.4 

A thru H VI "'5.5V 0.1 
Data select VI "'7V 0.2 

II Vcc'" MAX Sign extend VI = 7V 0.3 
Any other VI = 7V 0.1 
A thru H, OS 40 

IIH Sign extend VCC = MAX, VI = 2.7 V 60 
Any other 20 
Data select -0.8 

III Sign extend VCC = MAX, VI = 0.4 V -1.2 
Any other -0.4 
QA thru QH -30 -130 -30 

IOS§ VCC = MAX 
QH' -20 -100 -20 

ICC VCC = MAX 35 60 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vee = 5 V, T A = 25°e. 

3.1 
3.4 

0.25 
0.35 
0.25 
0.35 

35 

§ Not more than one output should be shorted at a time and duration of the short·circuit should not exceed one second. 

switching characteristics, Vee = 5 V, TA = 25°e 
FROM TO 

(INPUT) (OUTPUT) TEST CONDITIONS 

fmax See Note 2 
tPlH 

ClK QH' Rl = 2 kn, CL=15pF, tPHl 
See Note 2 

tPHl CLR QH' 
tPLH 

ClK QA thru QH 
tPHL 

Rl=665n, tPHl ClR QA thru QH Cl=45pF, 
See Note 2 tPZH 'IT QA thru QH 

tPZl 
tPHZ 

G QA thru QH Rl=665n, Cl=5pF, 
tPLZ See Note 2 

f max == maximum clock frequency 

tpLH == propagation delay time, low-to·high-Ievel output 
tpH L == propagation delay time, high-to-Iow-Iavel output 

tpZL == output enable time to low level 

tpHZ == output disable time from high lavel 
tPLZ == output disable time from low level 

tpZH ;:: output enable time to high level 

MIN TYP 

20 35 
22 
26 
27 
16 
2.2 
22 
15 
15 
15 
15 

MAX 
-1.5 

0.4 
0.5 
0.4 
0.5 
40 

-0.4 
0.1 
0.2 
0.3 
0.1 
40 
60 
20 

-0.8 
- 1.2 
-0.4 
-130 
-100 

60 

MAX 

33 
35 
35 
25 
33 
35 
35 
35 
25 
25 

NOTE 2: For testing f max, all outputs are loaded Simultaneously, each with eL and RL as specified for the propagation times. 
See General Information Section for load circuits and voltage waveforms. 

UNIT 

V 

V 

V 

IJA 
mA 

mA 

IJA 

mA 

mA 

mA 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

II 
en w 
(.) 

:> w 
C 
...J 
l-
I-

TEXAS 
INSTRUMENTS 3·973 

POST OFFICE BOX 22&012 • OALLAS. TEXAS 752155 


