SN5496, SN54LS96,
SN7496, SN74LS96
5-BIT SHIFT REGISTERS

MARCH 1974 — REVISED MARCH 1988

¢ N-Bit Serial-To-Parallel Converter SNG5496, SN54LS96 . . . J OR W PACKAGE
B ) SN7496 . . . N PACKAGE
s N-Bit Parallel-To-Serial Converter SN74LS96 . . . D OR N PACKAGE
o N-Bit Storage Register (TOF VIEW!
TYPICAL - ' ck v Whie[Jctn
TYPE PROPAGATION TYPICAL A E 2 15 :]OA
DELAY TIME POWER DISSIPATION B E 4 1al Jog
'96 25 ns 240 mW CE“ 1nae
1596 25 s 60 mw veelds  12[]GND
description o(Je 1[dap
. . . 7 10, ]0
These shift registers consist of five R-S master-slave PREEB Q%SER

flip-flops connected to perform parallel-to-serial or
serial-to-parailel conversion of binary data.-Since both
inputs and outputs for all fHip-flops are accessible,
parallel-in/paratiel-out or serial-in/serial-out operation
may be performed.

All flip-flops are simultanecusly set to a low output
level by applying a low-level voltage to the clear input

while the preset is inactive (low}. Clearing is independent of the level of the clock input. 8
i 2
The register may be parallel loaded by using the clear input in conjunction with the preset inputs. After clearing al! >
stages 1o low output levels, data to be loaded is applied to the individual preset inputs (A, B, C. D, and E} and a @
high-level load pulse is applied to the preset enable input. Presetting like clearing is independent of the Ievel of the clock al
input. -l:
Transfer of information to the outputs occurs on the positive -going edge of the clock puise. The proper information -
must be set up at the R-S inputs of each flip-flop prior to the rising edge of the clock input waveform. The serial input
provides this information to the first flip-flop, while the cutputs of the subsequent flip-flops provide information for
the remaining R-S inputs. The clear input must be high and the preset or preset enable inputs must be low when
clocking occurs.
FUNCTION TABLE fogic symbolt
INPUTS OUTPUTS SRGS
—_ {1 -
| PRESET CLOCK |SERIAL| Qs 0y Q¢ Qp Qp CLR (“T} R
ENABLE[A 8 C D E ck 2 _Hheys
L LoIX X x x x| x X L L L L oL PELGZ
[ O A AN B O O I T T T ‘9)1 r
H H o |HRrHHH]| x X v H W W oH SERT?)_'—") (15’QA
H H oL bttt X [Qag Q8o Oco Qpo Qg A "(;r_' 25 1a)
H Ho[H e w o] L X | H agy H 0gg H BT% WOB
M Loxoxox xox| ¢ x |90 9o Aco Apo 2o CF‘ _(WQC
H Lox ox ox x x| o H | H 0aq Qpn Oc, Opn DT __{F)TQD
H Lodx x x x x] 1 L L Qan Q98n Qcn Qpn £ —— I/ Ce
H = high fevel isteady state). L = iow level {steady state) "This symbal is in accordance with ANSIAEEE Std 91-1984 and
E ansenan o o o v & nsston! IEC Publication 617-12.
Qpp. Ogg. etc = the level of Q. Qp. etc. respectively before the indicated steady-
state input conditions were established.
Qpn. Qg etc = the tevel of Q. OB etc, respectively before the most-recent .
1 transistion of the clock,
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SN5496, SN54LS96,
SN7496, SN74LS96
5-BIT SHIFT REGISTERS

typical clear, shift, preset, and shift sequences
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logic diagram {positive logic)
PRESET PRESET PRESET PRESET PRESET
“(2) OuTPUT B{s} QUTPUT cw outeut D outPUT By OUTPUT
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preseT (8 _ {15) (14 (13} {11 {10
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SN5496, SN54L596,
SN7496, SN74LS96
5-BIT SHIFT REGISTERS

schematics of inputs and outputs

‘96 ‘96
EQUIVALENT OF TYPICAL OF
EACH INPUT - - : ALL OUTPUTS
- Vec
120 £ NOM
Vee - =
Req f —_——
INPUT -
QUTPUT
|
INPUT Rogq NOM
Preset enable 800 $2
Atl others 4 k2
'LS96 'LS96
(V4]
EQUIVALENT OF TYPICAL OF &
EACH INPUT ALL QUTPUTS C
- : _— v >
Vee 1205 & cc o
NOM §
Req r Q
—_— |
INPUT - — |.-.
3 '_
1 ouTPUT
INPUT Rgq NOM .
Serial 25 k5
Ciock, Clear 17 k2
Preset enable 3.4 k4

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

Supply voltage, VCC (see Note 1) . ... .. A
Input voltage Isee Note 2i: 96 ... ... . L 55V
LS9 . 7V

Operating free-air temperature: SNS&* . . ... ... ... -55°C to 125°C
SN A 0°C to 70°C

Storage temperature fange . ... ... ... ... ~65°C to 150°C

NOTES: 1. Voltage values are with respect to network ground terminal.
2. Input voltage must be zero or positive with respect to network ground terminal.

TeExas {i" 2-307
INSTRUMENTS
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SN5496, SN7496

5-BIT

REGISTERS

recommended operating conditions

SN5496 SN7496 uNE

MIN NOM MAX | MIN NOM MAX
Supply voltage, Vi 45 5 55 [4.78 5 5.26 v
High-level output current, igH 400 —400 i
Low-level output current, Iy 16 18
Ctock frequency, foloek 0 10 0 10
Width of ctock input pulse, ty(clock) 35 35
Width of preset and clear input pulse, ty, 30 30 ns
Serial input setup time, tg, {see Figure 1} 30 30 ns
Serial input hoid time, ty, {see Figure 1) 0 0 ns
Operating free-air temperature, T —55 125 0 ]| °c

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

SN5496

SN7496

PARAMETER TEST CONDITIONSY UNIT
: MIN Typl MAX | MIN TYPI MAX
2 ViH High-level input voltage 2 2 \Y
VL Low-level input voltage 08 6.8 v
. Voe = MIN, Vig=2V,
VoH High-level output voitage 2.4 3.4 24 3.4 \Y
_,' ViL =08V, IoH=-—400uA
;q Voo =MIN, Viy=2V,
VoL Low-level output voltage 0.2 0.4 0.2 04 V
- Vi =08V, IgL=16mA
U [N tnput current at maximum input voltage Voo = MAX, V=55V 1 11 mA
any input except
2 _ , e P 40 40
— 1144 High-level input current preset enable Veoe =MAX, V=24V uA
8 preset enable 200 200
any 1 t except
0 v input excep 16 -1.6
i Low-level input current preset enabte Voo = MAX, V=04V mA
preset enable -8 -8
log  Shortcircuit cutput currentd Ve = MAX ~20 —-57 1 —-18 =57 | mA
lcc  Supply current Voo = MAX, See Note 3 48 68 48 791 mA
tFor conditions shown at MiN or MAX, use the appropriate value specified under recommended aperating conditions.
i_AII typical valuasare st Ve =5V, Ty = 25°C.
$Not more than one autput should be shorted at a time.
NOTE 3: Ig¢ is measured with the clear input grounded and alt other inputs and outputs open.
switching characteristics, VCcCc =5V, Tao =25°C
PARAMETER TEST CONDITIONS | MIN  TYP MAX| UNIT
tpLH Propagation delay time, low-to-high-level output from clock €l = 15 0F 25 a0 ns
tpH  Propagation delay time, high-to-low-level output from clock RL _ 40(;)”' 25 40 ns
tpL4 Propagation delay time, low-to-high-level output from preset or preset enable s L - ‘i' 28 35 ns
ee rigure
tpy | Propagation delay time, high-to-low-level output from clear E 55 ns
AR ———
Texas WP
2.308 EXAS
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SN54LS96, SN74L596
5-BIT SHIFT REGISTERS

recommended operating conditions

SN54LS96 SN74L596
MIN NOM MAX | MIN NOM MAX uNIT
}_Supplv voltage, Voo i ’ ’ . 45 5 551475 5 5.25 v
High-level output curreny gy --400 —400 | uA
Law-level outpul cusrent, o 4 3 mA
Clock frequency, fegex 0 . 25 0 25 | MHz
FWid(h of clack mput pulse. Ywiclook) 20 20 ns
kWidih of presetand clear mput putse, ty, 30 30 ns
Serial snput selup time, seryp {see Figure 1) 30 30 ns
Serial input hold ume, thgg (see Figure 1] ’ 0 ns
Operating free-aiv temperature, T o -95 126 0 70 ‘c

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

SN541L596 SN74L596
PARAMETER TEST CONDITIONS? - UNIT

MIN TYPT MAX [MIN TYPI maAX

Vi High-level input voltage 2 2 v 2
Vi tow-evel input voltage 0.7 o8| Vv
Vi Input clamp voltage Ve = MIN, Iy = =18 mA -15 15| Vv 0
’ Ve = MIN, Vil =2V,

VoH High-levet output voltage cc H 25 3.5 27 35 v ®
Vi = Vi max, Igy = -400 uA L
Ve = MIN, Vig=2V, I =4 mA 0.25 0.4 0.25 c4 >
VoL Low-evel output voltage cc H oL v QO
VL = Vi max log = 8mA 0.25 0.8 o

Input current . . 05 05

| . .

I maximum Preset enable Voo = MAX, V=7V mA .—-_-'
input voltage All others 1 0.1 0.1 -
High-level Preset enable 100 100

WH . Ve = MAX, V=237V nA
input current Al others 20 20
Low-leve! Preset enable -2 -2

[T VCC=MAX, V|=0,4V mA
INput current All others - —04 -04

ios Shortcircuit output current ¥ Vee = MAX —-20 —100| -20 ~100| mA
ice  Supply current Vee * MAX, See Note 3 12 20 12 20} mA
IFor congditions shawn at MIN or MAX, use the appropriate value specified under recommended operating conditions.
’ ANl typical vatues are st Voo =5V, Ty = 25'C
§Nol more than one output shouid be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 3: I s measured with the clear input grounded and all ather inputs and outpuls open,
switching characteristics, Vg =5V, Ta = 25°C
PARAMETER TEST CONDITIONS [MIN TYP MAX |UNIT
tp 14 Propagation defay time, low-to-high-level output from clock Ci - 180F 25 40 ns
tpH Propagation delay time, high-to-low-level autput from clock RL -2 k; ’ 25 40 ns
tpr.H Propagation delay time, low-to-high-level output from preset or preset enable S;_ Fi '1 28 35 ns
— e Figure
tpy Propagation delay time, high-to-low-level output from clear 55 ns
Texas X2
EXAS 2.309
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SN5496, SN54LS96,
SN7495. SN74LS96
5.BIT SHIFT REGISTERS

CLEAR INPUT
PRA <1 MH:

PARAMETER MEASUREMENT INFORMATION

OUTPUT ~Vee

FROM QUTPUT {Seq Note C)

UNDER TEST

Cp =15pF
(See Note B)

LOAD CIRCUIT

}"_ twiclear) —%
X ! — & v

Veef Vyef

PRR < 1 MH:
{See Note D}

|
|
|
|
PRESET INPUT |
|
4
|
|

r— ‘w(clock3_°‘
I

B i v
CLOCK INPUT : Vet
PRR < | MH:
ov
SERIAL INPUT v
PRR < 1 MH:
ov
{See Note F) v
OH
Qa OUTPUT Vet
{See Note £}
————— VoL

VOLTAGE WAVEFORMS

NOTES: A. Input pulses are supplied by pulse generators having the foliowing characteristics: duty cycle < 60%, Zgin = 50 Q; for 96, ¢ =

10ns, ty < 10 ns, and for 1896t = 15 ns, tf = 6 ns.

B. Cy includes probe and jig capacitance,

All diodes are 1TN3064 or equivalent.

D. Preset may be tested by applying a high-level voitage to the individual preset inputs and pulsing the preset enable or by applying 2
high-evel voltage to the preset enable and pulsing the individual preset inputs.

E. Qp output is illustrated. Relationship of serial input to other Q outputs is iliustrated in the typical shift sequence.

Outputs are set to the high level prior to the measurement of tpyy from the clear input.

G. For 96, Vygq = 1.5 V; for 1896 Vg = 1.3 V.

FIGURE 1-SWITCHING TIMES
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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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