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* Multinlaxed Inputs/Qutputs $MEALS322A . .. J OR W PACKAGE
Provide Improved Bit Density SN74LS8322 . DW OR N PACKAGE
{TOP VIEW}
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description G/Qg O 14 F/of
These low-power Schottky eight—b!! shift registers oe[Ja 13 ] H/QH
feature multiplexed input/output data ports 1o achieve CLR e 121] O
full eight-bit data handling in a sngle 20-pin package. Gnp [J1wo 11 [JCiK
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 (Qp) is also provided SNB4LS322A . . . FK PACKAGE

narallal Taadic -
te expansion. Synchronous parallel loading is

accomplished by taking both the register enable and the
sS/P inputs low. This places the three-state input/out-
put perts in the data input mode, Dats are entered on
tha low-to-high transition of the clock. Tha data extend
function repeats the sign in the Qa 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.
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FUNCTION TABLE

INPUTS INPUTS/QUTPUTS
REGISTER SIGN DATA OUTPUT OQUTPUT
OPERATION | TLR ENABLE S/P | EXTEND SELECT | ENABLE CLK | A/Qp  B/Og C/Qc...H/QH ay'
G SE DS 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 Qag Qpo Qco Qup QHg
Shift Right H L H H L L t Do Qan Qpn Qan Qan
H L H H H L t o1 Qan Qgn Qgn Qagn
Sign Extend H L H L X L t Qan Qan  Qpn QGn Qgn
L.aad 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 Iligh-impadanca state; howaver, saquential operation
ar clearing of the register is not affected. |f both the ragister enable input and the $/F inpuzt are low while the ¢lear input is low, the rag-
ister is clearad while the eight input/output taerminals are disabled to the high-impedance state.

H = high |evel (steady stata)

L = low level { steady state}

X = irrelevant {any input, including transitians}
t = transitien from law 1o high level

Qap . -.
Qan---

DG, D1 = tha tevel of steady-state inputs at inputs 0O and D1 respactively

QHO = the level of Qa through Qy, respectivaly, befora the indicated steady-state conditions ware established
Qpp = the level of Qa thraugh Qyy, respectively, before the most recent 1 transition of the ciock

a...h=thetevel of steady-state inputs ar inputs A through M respectively

PRODUCTION DATA documsnts contain information
current as of publication date. Products conform to
spacifications per the terms of Taxas Inztrumants
standard warranty. Production processing does not
nacessarily inchu a tasting of all parameters.
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Pin numbers shown are for DW, J, N, and W packages.
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8-BIT SHIFT
logic symboit
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tThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.

Pin numbers shown are for DW, J, N, and W packages.

schematics of inpyts and outputs
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SN 54LS322A, SN 74LS322A

absolute maximum ratings over operating free-air temperature range {uniess otherwise noted)

Supply voltage, Vi (see Note 1} VA
Input voltage .7V
Off-state output voltage . e h e e e e e e e e e e e e Y
Operating free-air temperature range: SN54 L3322A e e e e e e e e e e e e e e —55 Cto125°C
SN74LS322A . . . . . . . . . . .. .. .. .... Qcw7I0°C
Siorage ternperature —65°C 10 150°C
NOTE 1: Volage vaiues are with respect to network ground terminal,
recommended operating conditions
SNE4LS322A SN74L5322A
M NOM MaxX | MIN NOM MAX UNIT
Yoo Supply vaitage 4.9 5 5.5 | 4.75 5 5.25 vV
VIH High-level input veltage 2 2 v
ViL Low-level input voitage 0.7 Q.5 Y
loH High-level output current g:,""“ O _;_l :3:2 mA
Lo Low-level output current g:'thru QH Ti 2: mA
felock  Clock frequency 0 20 0 20 | MH:
twiciockt Width of clock pulse 2:22: :i’h ?g :138 ng
tw(clear) Clear low 20 20 ns
Data select 10t 10t
High-level data® 20t 20t
. Low-level datat 20t 20t
fsu Setup time Clear inactive-state 201 20t ns
Register enable G high 357 351
Register enable G low 501 501
Data select 1ot 10t
. Dataf 2t 2t
th Hold time ns
Register enable
. or o1
high or low
Ta Operating free-air temperature —-55 125 Q 70 °C

tData includes the two seriai inputs and the eight input/output data lines.
tThe amrrow indicates that the rising edge of the clock pulse is used for reference.
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SNBALS322A, SN74L
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electrical characteristics over recommandead operating free-air tamperature range {unless otherwise noted)
e e it et SN54LS322A SN74L5322A UNIT
FAHANMEIER TR | WS T | IR I MIN T:YP# MAX MIN TYP* MAX
Vik Vee = MIN, lj=—18mA -1.5 - 1.5 v
v Qp thru Gy Voo = MIN, Vi =2V, VIL = MAX, 2.4 3.2 2.4 341 v
OH 5y IoH = MAX 25 34 27 34
o AL loL =12 mA 025 04 0.25 04
v SAEEEEH Voo =MIN,  Vig=2V, gL - 24 mA 035 05}
oL o ViL = MAX igL=4 mA 025 c©4 0.25 04
H loL=-8mA 035 05
10ZH Qp thru Qn Voo = MAX, VIH= 2V, Vo=27V 40 40 HA
1oZL Qa, thru Qn Yoo =MAX, V=2V, Vo=04V — 0.4 - 04 ma
A thru H V=65V 0.1 0.1
lect V=7V 0.2 Q.2
I Data selec Vg = MAX ' mA
8ign extend V=7V 0.3 0.3
Any other V=7V 0.1 0.1
A thru H, DS 40 40
IH Sign extend Voo =MAX,  wvy=27V 60 60| nA
Any other 20 20
Data select — 0.8 - 0.8
TR Sign extend Voo =MAX, V=04V —1.2 -1.2 mA
Any other — 0.4 - 04
Qg thru QY ~15 -65 | —30 —130
Iog 8 v = MAX, Vg = 2.25 V {for 54LS onl mA
0S% g7 ce o tor only) "o ~50 | — 20 —100
lec Voo = MAX 35 60 35 60 mA
T For conditions shown as MIN or MAX, usg the appropriate value speéified under recommendead operating conditions.
1 Al typical valuesareat Voo =S5V, Ta = 258°¢.
& Not meore than one gutput should be shorted at a time and duration of the short-circuit should nat exceed one secand.
switching characteristics, Vg =5V, Ta = 25°C
FROM TO
PARAMETERY EST CONDITION,
(INPUT) (OUTPUT) TEST CONDITIONS MIN  TYP MAX |UNIT
fmax See Note 2 20 35 MHz
tp s
T LH CLK QH R = 2kf. CL=15pF. 2 i: ns
PHL —_— - See Note 2 26
PHL CLR QyH 27 35| ns
T
PLH CLK Qp thru OH i 16 25 ns
tPHL A =665 82 C =45pfF 22 38
tPHL CLR Qpa thru G4 L ' Looen 22 35 ns
PzH See Note 2 15 5
BE Qg thru Q
PzL OE H 18 3]
1] = =
PHZ 5E QA thru Oy AL = 665 Q, C|L =5 pF, 15 25 ns
L2 See Note 2 15 25
q'fﬂ-.a,,; = maximum clock frequency tpz = output enable time to low lavai

TPLH = propagation delay time, iow-to-high-level cutput tp 47 = output disable time from high level
tpH | = propagation delay time, high-10-low-ievel output tpLz = output disable time from low level
tpzH = cutput enable time to high level
NOTE 2: For teating fiayx, all cutputs are loaded almultaneously, each with € and Ry as specified for the propagation times.
Load circuits and voltage wavefarms are shown in Section 1.
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated
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