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54196
5-Bit Shift Registers

These shift registers consist of five R-S master-slave flip-flops connected to perform parallel-to-
serial or serial-to-parallel conversion of binary data. Since both inputs and outputs for all flip-flops
are accessible, parallel-in/parallel-out or serial-in/serial-out operation may be performed.
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Rochester branded components are | < Qualified Manufacturers List (QML) MIL-PRF-35835

manufactured using either die/wafers + Class Q Military

purchased from the original suppliers * Class V Space Level

or Rochester wafers recreated from the | < Qualified Suppliers List of Distributors (QSLD)
original IP. All re-creations are done with * Rochester is a critical supplier to DLA and
the approval of the Original Component meets all industry and DLA standards.
Manufacturer (OCM).

Rochester Electronics, LLC is committed to supplying
Parts are tested using original factory products that satisfy customer expectations for
test programs or Rochester developed | quality and are equal to those originally supplied by
test solutions to guarantee product industry manufacturers.
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TYPES SN5496, SN54L96, SN54LS96,
SN7496, SN74LS96
5-BIT SHIFT REGISTERS

MARCH 1974—REVISED DECEMEBER 1983

e N-Bit Serial-To-Parallel Converter SN5496, SN54LS96 ... J OR W PACKAGE
. A . SN54L96 . .. JPACKAGE
e N-Bit Parallel-To-Serial Converter SN7496 ... J ORN PACKAGE
. . SN74LS96 ... D, JORN PACKAGE
e N-Bit r
Bit Storage Registe (TOP VIEW)
TYPICAL
TYPE PROPAGATION TYPICAL cek v Uss[dcr
DELAY TIME POWER DISSIPATION A E 2 15 ]QA
‘96 25 ns 240 mW 8[]s 1a[Jag
‘L6 50 ns 120 mW cla 13[dac
) 'LS96 25ns 60 mW vecls 12[JGND
description p{e w1 dap
. ELY7 10Oy
These shift registers consist of five R-5 master-slave B £
! . pRe[]s  o[JsEr
flip-flops connected to perform parallel-to-serial or
serial-to-parallel conversion of binary data. Since both
inputs and outputs for all flip-flops are accessible, For chip carrier information on SN564LS96
parallel-in/parallel-out or serial-in/serial-out operation and SN74LS96, contact the factory.

may be performed.

All flip-flops are simultaneously 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.

The register may be parallel loaded by using the clear input in conjunction with the preset inputs. After clearing all
stages to low output levels, data to be loaded is applied to the individual preset inputs (A, B, C, D, and E} and a
high-leve! load pulse is applied to the preset enable input. Presetting like clearing is independent of the ievel of the clock

input.

w

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 to 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 fiip-fiops 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

INPUTS QUTPUTS
— | PRESET PRESET
CLEAR CLOCK |SERIAL| @a Qg Q¢ Qp OQf
ENABLE|A B C D E
L L X X X X X X X L L L L L
L X L L L L L X X L L L L L
H H H H H H H X X H H H H
H H L L L L t L X Qao 980 Qco Qpo Qo
H H H L H L H L X H Qgg H Qpg H
H L X X X X X L X Qa0 Qgo Qco Qoo Qo
H L X X X X X t H H Qap Qgn Qcn Qpn
H L X X X X X t L L Qapn Qsn Qcn Qon

H = high level (steady state), L = low level (steady state}

X = irrelavant {any input, including transitions)

1 = transition from low to high level

QaQ. QgQ. etc = the level of Qa, Qp, etc, respectively before the indicated steady-state input conditions were established.
Qan. Qpn. otc = the level of Qx. Qp, etc, respectively before the most-recent 1 transition of the clock.

TTL DEVICES
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TYPES SN5496, SN54L96, SN54L.S96,
SN7496, SN74LS96
5-BIT SHIFT REGISTERS

typical clear, shift, preset, and shift sequences

CLOCK I ‘ l l I I I l l ! I l ’ | ' l I ! ! l I l l ’ ] | I ! I ! I

CLEAR | I

I
|
I I
SERIAL | J-‘—|
INPUT o ll
¥
PRESET !
ENABLE ! E l l
T T |
| |
(A | l tH 1
[l ! t
| |
B 4 H | H
1 |
I ! |
PRESETS < C | b L
I ! |
[
o ! I [ | H |
1 ! |
e __| 1 i
i | i
7
__..l !
o5 ___y [ 1 I
! [
3 OUTPUTS Q¢ _-E | l ! ] |
1 1
__.{ I
Qo __ : I__L | | | |
-] 1 f
== |
'-_"' Qe __ I 1 e e e e Tl
w) i b st —{ ] SHIFT
m CLEAR PRESET
S logic diagram
2 PRESET PRESET PRESET PRESET PRESET
[/, A(z) OUTPUT B(a) OUTPUT c(4i OUTPUT D(a) OUTPUT Em OUTPUT
Q ag [o 1 Qap Qg
PRESET (8) (15) [{14) (13) {11 (10)
ENABLE
PRESET PRESET PRESET PRESET PRESET
SERIAL (9)
INPUT s Q s Q s a—e—{s al—es Q
> CK ~ap> CK o> CK P CK P> CK
—R E—J—R G1R air al1Rr
CLEAR CLEAR CLEAR CLEAR CLEAR
CLEAR ) i 1
CLOCK ) Dw
Pin numbers shown on logic notation are for D, J or N packages.
T {l’
3-386 EXAS

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS TEXAS 75265



TYPES SN5496, SN54L96, SN54LS96,

SN7496, SN74LS96
5-BIT SHIFT REGISTERS

schematics of inputs and outputs

‘96 ‘96 ‘L6
EQUIVALENT OF TYPICAL OF EQUIVALENT OF
EACH INPUT ALL OUTPUTS EACH INPUT
- Vce
130 Q& NOM
Vee - Vee __
Req - Reg
INPUT - INPUT --
ouTPUT
INPUT Req NOM INPUT Req NOM
Preset enabie 800 {2 Preset enable 1.6 k§2
AH others 4 k§l Al others 8k
‘L96 ‘LS9%6 ‘LS96
TYPICAL OF EQUIVALENT OF TYPICAL OF
ALL OUTPUTS EACH INPUT ALL OUTPUTS
Vee - —— 5 o4 Vcc
-— vee 1N 20 © :
260 2 NOM Req oM §
- INPUT -= 3
ouTPUT
oUTPUT (/5]
_ wl
Q
INPUT Rgg NOM E
Serial 25 k2
Clock, Clear 17 k$2 n
Preset enable 34k |—_l
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VCE (see NOTe 1) L L. L e 7V
Input voltage (see Note 2}: “96, ‘LO6 .. ... .. .. s b5V
10 T O 7V
Operating free-air temperature: SNBA’ L L L e - 55°Cta 125°C
SNTA 6°Cto 70°C
Storage teMPErature FANGE . . .. .. .ttt i it i e —65°Cto 150°C
NOTES: 1. Voltage values are with respect to network ground terminal.
2. Input voltages must be zero or positive with respect to network ground terminal.
Texas W2
EXAS 3-387
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TYPES SN5496, SN7496
5-BIT REGISTERS

recommended operating conditions

SN5496 SN7496 UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, Voo 4.5 5 55 |4.75 S 5.25 v
High-tevel output current, gy —400 —400 | uA
Low-level output current, 1oL 16 16 | mA
Clock frequency, faock 0 10 0 10 | MHz
Width of clock input pulse, tyw(clock) 35 35 ns
Width of preset and clear input puise, t,, 30 30 ns
Serial input setup time, tg,, {see Figure 1) 30 30 ns
Serial input hold time, ty, (see Figure 1} 0 ns
Operating free-air temperature, T 4 ~5§ 125 70 | °C

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

N
PARAMETER TEST CONDITIONS SN5496 SN7496 UNIT
MIN TYPI MAX | MIN TYPI MAX
ViH High-level input voltage 2 2 v
Vi Low-level input voltage 08 08| Vv
Veg=MIN, V=2V,
Vi High-level output volta 24 34 24 34 v
OoH oh P o ViL=0.8V, [oy=—400uA
Voo =MIN, V=2V,
VoL Low-level output voltage 0.2 0.4 0.2 04| Vv
ViL=08V, IgL=16mA
I Input current at maximum input voltage Vec =MAX, V=55V 1 1| mA
i t t
‘ ) any input excep 40 40
{I19] High-fevel input current preset enabie Vee = MAX, V=24V uA
preset enable 200 200
3 any input except 18 16
[ITH Low-fevel input current preset enable Voo = MAX, V=04V " ) mA
-l preset enable 8 -8
- Igg  Short-circuit output current$ Vee = MAX —-20 -57 | 18 —57| mA
-~ icc  Supply current Ve = MAX, SeeNote 3 48 68 48 79| mA
U tFor conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions.
m 1AM typical vatues are at Voo =5 V, T = 25°C.
§Not more than one output should be shorted at a time.
s NOTE 3: Icc is measurad with the ciear input grounded and all other inputs and cutputs open.
m switching characteristics, VCC =5V, TA =25°C
PARAMETER TEST CONDITIONS | MIN TYP MAX| UNIT
tpLH Propagation delay time, low-to-high-level output from clock Ct = 15 pF 25 40 ns
tpHL Propagation delay time, high-to-low-level output from clock RL _ 4030' 25 40 ns
tpLH Propagation delay time, low-to-high-level output from preset or preset enable s L Fi 1' 28 35 ns
ee Figure
tpHL Propagation detay time, high-to-low-level output from clear 9 55 ns
3-388 I TExas J w
NSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




TYPE SN54L96
5-BIT SHIFT REGISTER

recommended operating conditions

SN54L.96
UNIT
MIN NOM MAX

Ve Supply voltage 45 5 5.5 Vv
ViH High-level input voltage 2 A\
ViL Low-level input voltage 0.8 A\
1oH High-tevel output current —0.2 mA
[[eTH Low-level output current 8 mA
felock Ciock frequerncy 9] 5 MHz
Ty Width of clock, preset, or ciear input 100 ns
tsu Serial input setup time {See Figure 1} - 100 ns
h Serial input hold time (See Figure 1) 0 ns
Ta QOperating free-air temperature — 55 125 [ °C

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

PARAMETER TEST CONDITIONST SN541.96 UNIT
MIN_ TYP¥ MAX
VoH Vee = MIN, ViH=2V, Vip =08V, Igg=—-02mA 2.4 3.2 \%
VoL Ve = MIN, ViH= 2V, V=08V, IpL=8mA 02 04 v
i Voo = MAX,  V[=55V 1T ma
Any i t except
ny input excep 2 uA
11H preset enable Ve = MAX, V=24V
Preset enable 0.1 mA
Any input except _o08
Iy | preset enable Veg s MAX, V=04V mA
Preset enable _ —4 3
l0g% Vg - MAX - 10 ~20 | mA
icc Vee = MAX,  See Note 3 24 34 mA n
t For conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions. m
t All typical values are at Vo = 5V, T4 = 25°C. (&)
§ Not more than one output should he shorted at a time. —
NOTE 3: i¢ is measured with the clear input grounded and ail other inputs and outputs open. >
L
switching characteristics, Vgg =5V, Ta = 25°C (o]
-
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT "—
{INPUT} {OUTPUT) -
t 50 80 ns
PLH Clock
PHL 50 80 ns
Ry =800 &, CL=16pF
Preset or Any 56 70
t .
PLH Preset enable See Figure 1 ns
TPHL Clear 110 ns
T {l’
EXAS 3.389
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TYPES SN54L596, SN74LS96

5-BIT SHIFT REGISTERS

recommended operating conditions

SN54L596 SN741L596

MIN NOM MAX | MIN NOM MAX unNIT
Supply voltage, Voo 45 5 55 14.75 5 5.25 v
High-level output current, loy —400 —400 | wA
Low-level output current, Ig 4 8 | mA
Clock frequency, foioek 0 25 0 25 | MHz
Width of clock input pulse, tyiclock} 20 20 0s
Width of preset and clear input pulse, t,, 30 30 ns
Serial input setup time, tgeryp {see Figure 1) 30 30 ns
Serial input hold time, tholg (see Figure 1) 0 0 ns
Operating free-air temperature, T 5 —55 125 70 °c I

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

PARAMETER TEST CONDITIONST SN54LS96 SN74LS96 UNIT
MIN TYPI MAX |MIN TYP! MAX
Viy High-leve! input voltage 2 2 A\
VL Low-level input voltage 0.7 08| Vv
ViK Input ctamp voltage Vee = MIN, ly=—18mA -15 —15| Vv
Veg = MIN, ViH=2V,
VgH High-level output voltage cc IH 25 35 27 3.5 v
Vi = Vi max, IgH = —400 uA
Voo = MIN, ViH=2V, oL =4 mA 0.25 04 0.25 0.4
VoL lLow-evel output voitage v
Vi = VL max loL =8mA 0.35 0.5
input current 05 o
R 5
1, 8t maximum Preset ensble Voo =MAX, V=7V mA
3 input voltage All others 0.1 0.1
High-tevel Preset enable 100 100
HH Vee = MAX, V=27V A
-t input current All others 20 20
Low-level Preset enabl -2 2
= I e et vee=max, vi-oav mA
r~ input current Al others 04 —0.4
o log Short-circuit output current ¥ Vee = MAX —20 —~100] —20 —100| mA
g fce  Supply current Veg = 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.
O All typical values are at Vo = 6V, Tp = 26°C
I'ﬂ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
m NOTE 3: Igg is measured with the clear input grounded and all other inputs and outputs open.
switching characteristics, Vcc =5V, TA=25°C
PARAMETER TEST CONDITIONS |MIN TYP MAX |UNIT
tpLH Propagation delay time, low-to-high-level output from clock Ci = 150F 25 40 ns
tpHL Propagation delay time, high-to-tow-ievel output from clock RL -2 k‘:'Z ' 25 40 ns
tpLH Propagation delay time, low-to-high-level output from preset or preset enable Sel;- i 2'1 28 35 ns
ur
tpyL. Propagation delay time, high-to-low-level output from clear 9 55 ns
Texas WO
3-390 EXAS
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TYPES SN5496, SN541.96, SN54LS96,
SN7496, SN74LS96
5-BIT SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

OuUTPUT vee

FROM QUTPUT (See Note C)

UNDER TEST

CL=15pF
{See Note B}

LOAD CIRCUIT

}'— twiclear) —|
]

I ! {6 3v
CLEAR INPUT v
PRR < 1 MHz ref Veef

N ov

|

|

t
PRESET INPUT |
PRA < 1 MHz |
{See Note D) 4 46 !

| -

| F*—tw(clock ™+ 1 tw(clock) ~=1 \

| | i { t 3v

t
CLOCK INPUT Vref Vret '
PRR < 1 MH2 | /i ]

| ] F = - ov

i o . it I

| I 7 tsu -1 I
SERIAL INPUT | | ,:""S | I ! 3v
PRSI MHz | ;. Vet 1F vier i

;
| ™~ Lu bt R
'PHL e tpin ! i
!{See Note F} i . e———tene |
H i 5 VoH

Qa OUTPUT Vet Viet

(See Note E}

VOLTAGE WAVEFORMS

‘L96, 1, < 10 ns, t¢ < 10 ns, and for ’LS96 t, = 15 ns, t4 = 6 ns.
. Cq includes probe and jig capacitance.
. Ali diodes are TN3064 or squivalent.

onw

high-level voltage to the preset enable and pulsing the individual preset inputs,

m

F. Outputs are set to the high level prior to the measurement of tpyy; from the clear input,
G. For 96 and 'L96, V,ef = 1.5 V; for 'LS96 V e = 1.3 V.

FIGURE 1—-SWITCHING TIMES

. Qp output is ilustrated. Relationship of serial input to other Q cutputs is illustrated in the typical shift sequence.

f——— — — VoL

W

TTL DEVICES

NOTES: A. input pulses are supplied by pulse ganerators having the following characteristics: duty cycle < B0%, Zg ¢ ~ 50 §; for ‘96 and

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

{ip
Texas
INSTRUMENTS
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