SN5496, SN54LS36,
SN7496, SN74LS96
5-BIT SHIFT REGISTERS

MARCH 1974 — REVISED MARCH 1988

¢ N-Bit Serial-To-Parallel Converter SNG496, SNSALSI6 . . . J OR W PACKAGE
. _ SN7496 . . . N PACKAGE
s N-Bit Parallet-To-Serial Converter SN74LS96 . . . D OR N PACKAGE
o N-Bit Storage Register (TOP VIEW]
TYPICAL ST ' cwk v WhelJcLr
TYPE PROPAGATION TYPICAL all2 1s[)aa
DELAY TIME POWER DISSIPATION 8]z 1a{]0g
‘36 25 ns 240 mwW CC4 130]0¢
‘LS96 25 ns 60 mwW Vee s 12, JGND
description p{(s n1Jaop
. \ 7 10 ]Q
These shift registers consist of five R-S master-stave PREEB Q%SER

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

All flip-flops are simultaneously set to a low output
level by applying a low-level voltage 10 the clear input

while the preset is inactive (low}. Clearing is independent of the level of the clock input. H]
» k)
The register may be parailel loaded by using the clear input in conjunction with the preset inputs. After clearing all >
stages 1o fow output levels, data to be loaded is applied to the individual preset inputs (A, 8, C. D, and E} and a 8
high-level load pulse is applied to the preset enable input. Presetting like clearing is independent of the level of the clock
input. -:
Transfer of information to the outputs occurs on the positive -going edge of the clock pulse. The proper information
must be set up at the R-S inputs of each flip-flop prior 1o the rising edge of the clock input waveform. The serial input
provides this information to the first flip-flop, while the outputs 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
PRESET PRESET CLR .5.1_6.).5 R
CLEAR CLOCK |SERIAL[ Q4 0 Q; Qp Qp )
ENASLE{A B C D E ek 2 bey»
L Eox ox % x x| x X [LoL Lot pe B 1o
[ O O R A I S A T T T T (9)1 C
H H oW R HHH[ X X |H H H M oH SERm 1D (15}01\
H HoL Lot Lo L X |Qag Qpg Oco Opo Qgo A —_'(3' 28 (14)
H Ho|H w o] X | H Qg H Opg H 814) 25 "WQB
H Lo[x x x x x| t X {Qap Ogp Qco Qpo Qo CT- _'("1"1700
H to|x x x x x| 1 H | H 0, Qg, Q¢ Gpn DT 110} Qp
H e xoxox ox x| ot L |t Qan Qs Qcn Qpn E — —— Qe
H = high leve! (steady statel. L = low ievel {steady state) 'This symbot is in accordance with ANSIAEEE Std 91-1984 and
X = irrelevant (any input, inctuding transistion) IEC Publication 617-12
t = transistion from low 1o high level )
Qap- Ogg. eic = the level of Qp. Qp, etc. respectively before the indicated steady-
state input conditians were established.
QAn. Q. etc = the tevel of Qa, Qp. etc. respectively before the most-recent -
1 transistion of the clock.
PROBUCTION DATA d infor
cum'nt as of pﬂhllc;hon date. :’r;duml conform to T {’
specifications per the tarms of Texas Instruments
standard warranty. Production precessing does nat EXAS 2-305
necessarily include testing of ali parameters. lNST RUMENTS
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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
Am ouTPUT 813} OUTPUT CM OUTPUT D(e) OUTPUT Em OUTPUT
Qa Qg ) Q¢ Op Qe
preseT 18 R {15) (14) (13) (11) (10}
ENABLE
PRESET PRESET PRESET PRESET PRESET
SERIAL {9)
INPUT s o 5 Q s Q s Q s Q
> CK ~cb> CK -op CK ~op CK o> CK
- R [ R a R a R a R
CLEAR CLEAR CLEAR CLEAR CLEAR
CLEAH% I I - i b 1
CLOCK il {>c
TEXAS bi
2-306
INSTRUMENTS
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SN5496, SN54LS96,
SN7496, SN74L896
5-BIT SHIFT REGISTERS

schematics of inputs and outputs

‘96 ‘96
EQUIVALENT OF TYPICAL OF
EACH INPUT ALL QUTPUTS
- Vec
130 1 NOM
Veo -
Req - =
INPUT -
QUTPUT
INPUT Req NOM
Preset enable 800 £2
Al others q ksl
'LS96 '1LS96
o
EQUIVALENT OF TYPICAL OF &
EACH INPUT ALL OUTPUTS L
—— . _— v >
Vee 12051 $ cc N
NOM % 0O
Req r
—— |
INPUT - |._
3 -
1 GUTPUT
INPUT Rgq NOM
Serial 25 kN
Ciock, Clear 17 k2
Preset enable 3.4k

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

Supply voltage, Voo (see Note 1) . ... 7V
Input voltage (see Note 2): ‘96 .. . .. ... . ... 55V
LEOG . 7V

Operating free-air temperature: SNS4&" . ... -55°C to 125°C
SNTA 0°C to 70°C

Storage temperature fange . .. ... .. ... ... ~B65°C to 150°C

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

TEXAS {'P 2-307
INSTRUMENTS

POST QFFICE BOX 655012 » DALLAS, TEXAS 75265



SN5496, SN7496
5-BIT REGISTERS

recommended operating conditions

SN5496 SN7495 NI
MIN NOM MAX | MIN NOM MAX
Suppiy voltage, VCG 4.5 5 551476 5 5256 Vo
High-level output current, fgH --400 —400
Low-level output current, Iy 16 16
Clock frequency, foiack 0 10 0 10
Width of ctock input pulse, ty(clock) 35 35
Width of preset and clear input pulse, 1, 30 30
Serial input setup time, tg, {see Figure 1} 30 30
Serial input hoid time, ty, {see Figure 1) 0 ns
Operating free-air temperature, T a —-55 125 0| °c

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

i
SN5496 SN7496 H
PARAMETER TEST CONDITIONS? UNET
: MIN TyPi MAX [ MIN TYPE MAX
2 ViH High-level input voltage 2 2 \
Vie Low-level input voltage 08 G8L Vv
. Vee = MIN, Vi = 2V,
VoW High-level output voitage 24 34 24 34 v
.4 VIL=08V, IoH =—400uA
-':' Vee = MIN, Vg =2V,
VoL Low-level output voltage 0.2 0.4 0.2 0.4 \"
r ViL =08V, fgL=16mA
U I tnput current at maximum input voltage Voo = MAX, V=556V 1 1] mA
any input except
C<° . 7 ¥ inp P 40 40
- 11y High-level input current preset enable Voo = MAX, V=24V uA
8 preset enable 200 200
i t except
7] any inpul excep 18 16
HL Low-level input current preset enable Voo = MAX, V=04V mA
preset enable -8 -8
lgs Shortcircuit output currentd Vee = MAX -20 —§7 § —18 -57{ mA
lcc  Supply current Ve = MAX, See Note 3 48 68 48 79| mA
tFor conditions shown at MIN or MAX, use the appropriate value specified under recommended aperating conditions.
i.AII typical valuss are at Vs = 6 WV, Ty = 25°C.
$Not more than one autput should be shorted at a time.
NOTE 3: lgg is measured with the clear input grounded and all other inputs and outpuls open.
switching characteristics, VCc =5V, Ta = 25°C
PARAMETER TESTCONDITIONS | MIN  TYP MAX| UNIT
tpLH Propagation delay time, low-to-high-level output from clack c 15 0F 25 a0 ns
= pF.
tpHL Propagation delay time, high-to-low-level output from clock RL - 400 25 40 ns
tpl 4 Propagation delay time, fow-to-high-level output from preset or preset enable s L Fi 1' 28 35 ns
- - ee Figure
tpyL Propagation delay time, high-to-low-level output from clear 55 ns
A —
Texas W
2.308 EXAS

INSTRUMENTS
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SN54LS96, SN741596
5-BIT SHIFT REGISTERS

recommended operating conditions

SN54LS96 SN74LS96
MIN NOM MAX | MIN NOM MAX UNIT
Supply voltage, Vg : ) N " {as s 561475 5 525 v
Highdevel outpot curren, igy --4Q00 —400 i
Low-level output cusrent, 1o 4 8 mA
Ciock frequency, 1(”0(* 0 25 0 25 | MKz
FWid(h of clack mput pulse, Ww(clock) 20 20 ns
Width of preset and clear input puise, 1, 30 30 ns
Serial snput seluﬁ time, lgaqyp fsee Figure 1} 30 30 ns
Serial input hotd ume, thg)4 {see Figure 1) ’ 0 0 ns
Operating free-air temperature, T o -55 125 0 70 “C

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

SN541.596 SN741L896
PARAMETER TEST CONDITIONST - UNIT
MIN TYP! MAX |MIN TYPi MAX
ViH High-level input voliage 2 2 \Y
Vi tow-evel input voltage 0.7 08| Vv
Vi Input clamp voltage Ve = MIN, Iy = —18 mA —1.5 -15| Vv 0
- Ve = MIN, Vig=2V,
Vou High-level output voltage ce 1H 25 35 27 35 v @
ViL = Vi max, igy = —400 uA 2
Ve =MIN, Vg =2V, oL = 4 mA 025 04 025 04 >
VgL Low-evel output voltage ce H oL v Q
Vi = Vi max o =8mA 0.35 0.5 o
Input current . ‘ 05 05
(PR maximum Preset enable Voo =MAX, V=7V mA ..4-
input voltage All others 01 0.1 "-
High-level Preset enable 100 100
N Ve = MAX, V=27V HA
INput current All others 20 26
Low-level Preset enable -2 -2
[FTI Voo =MAX, V=04V mA
input current All others : -04 -04
1os Shortcircoit output current Vee = MAX -20 —=100| -20 ~100| mA
tcec Supply current Vee = MAX,  See Note 3 12 20 12 20§ mA
_'[For conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions.
’ All typical values sre ot Voo = 5V, Ty =25'C
8Not more than one output shouid be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 3: i is measured with the clear input greunded and alt other inputs and gutputs open.
switching characteristics, Ve =5V, Ta = 25°C
PARAMETER TEST CONDITIONS [MIN TYP MAX {UNIT
tpy 4 Propagation deiay time, low-to-high-level output from clock Ci = 15 pF 25 40 ns
tp Propagation delay time, high-to-low-level autput from clock qL - k‘;l ! 25 40 ns
tpp Propagation delay time, low-to-high-level output from preset or preset anable SL Fi '1 28 35 ns
—— ee Figure
tpH L Propagation delay time, high-to-low-level output from elear 4 55 ns
ANE———— _ BRI T
TeExas 'b'
2-309
INSTRUMENTS
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SN5496, SN54LSA6,
SN7496, SN74L596
5-BIT SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

OUTPUT ~Vee

FROM QUTPUT (See Nowe C)

UNDER TEST

CL=15pF

| (See Note B}

LOAD CIRCUIT

}‘_ twiclear] —

i ! — av
CLEAR INPUT V
-~ PRA € 1 MHz ref Vret
- N e — ov
r !
|
O [
@ PRESET INPUT |
<. PRA< IMHz |
O {See Note D} { 4 fr : :
()] { r—lw(preseﬂ‘*l
w ! :“““"‘w(ciock]“““" P_tw[clocki_ql |
1 { | l' 3v
CLOCK INPUT V ret
PRR < 1 MH, l
! ov
. }
|
SERIAL INPUT | v
PRR € 1 MH: |
l
I av
Bt
'{See Note F)
i VOH
Qp OUTPUT Vot
{See Note E)
———— — VoL
VOLTAGE WAVEFORMS
NOTES: A. Input pulses are supplied by pulse generators having the foliowing characteristics: duty cycle £ 60%, Zgp = 50 @; for 96, ¢ =
10ns, 1y < 10 ng, ang for 18961, = 16 ns, tf = 6 ns.
B. Cy includes probe and jig capacitance.
C. All diodes are 1N3064 or equivatent.
D. Preset may be tested by applying a high-level voltage to the individual preset inputs and pulsing the preset enable or by applying a
high-level voltage to the preset enable and pulsing the individuat preset inputs.
E. Qp output is illustrated. Relationship of serial input to other Q outputs is illustrated in the typical shift sequence.
£. Gutputs are set to the high level prior to the measurement of tpyy_ from the clear input
G. For "96, Ve = 1.5 V; for 'LS96 Vips = 1.3 V.
FIGURE 1-SWITCHING TIMES
TeExAs b’
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