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TYPES SN5496. SN54196, SN54LS96,
SN7498, SN741L96, SN74L596
msli 5-8IT SHIFT REGISTERS

BULLETIN NO, DL-S 7611821, MARCH 1974—RE VISED OCTOBER 1976

SNE406, SNS4LS0S .. . J OR W PACKAGE

o N-Bit Serial-To-Parallel Converter SNBALOS . . .  PACKAGE
. . SN74906, SN74L98, SN74L806 . . . J OR N PACKAGE
e N-Bit Parallel-To-Serial Converter (TOP VIEW)
. -Bi ra ister
N-Bit Stow?:;:qlm ouTRUTS
TYPE PROPAGATION TYPICAL cean “oa ~ oa ~ oo N awo /Op - or WAR
DELAY TIME POWER DISSIPATION Wi 5] Wi ju) 1) n] jwils
‘96 26ns 240 mW
‘L9 50 ns 120 mW
‘LS96 25 ns 80 mW 6Ty Qg [ ap Qg
description L{cLean SERIALL |
These shift registers consist of five R-S master-slave s g ¢ o e 5[
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, 1 2 3 P P . 7 .
parallel-in/parallel-out or serial-in/serial-out operation
CLOCK A B [4 vee D E PRESET
may be performed. ENABLE
PRESET PRESET
All flip-flops are simuitaneously set to a low output pasitive fogic: see function table
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 paraliel loaded by using the clear input in conjunction with the preset inputs. After clearing all
stages to low output levels, date to be loaded is applied 1o the individual preset inputs (A, 8,C, D, ad E} and a
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 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 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

INPUTS OUTPUTS
PRESET PRESET

CLEAR ENABLE|A B € D & CLOCK |SERIAL|Qp Qg Q¢ Op O
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 HH X X H H H H H
H H L L L L L L X Qa0 Qo Qco 9po Qeo
H H H L H L H L X H Qgg H Qpg H
H L X X X X X L X Qa0 Qo Qco Qoo Ceo
H L X X X X X t H H Qan Qpn Qcn Qpp
H L X X X X X t L L Qan Qpn Qcp Qpn

H = high level (steady state), L = low level (steady state}
X = jrr {any input, i ] i )
1 = trensition from low to high level

QagQ. Qgo. #tc = the level of 4, Qg, etc, respectively before the indiceted steady-state input conditions were established.

Qan. Qgp. otc = the level of Qp, Qp, otc, respectively befors the most-recent 1 transition of the clock.
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- CLEAR PRESET

TYPES SN5496, SN54L96, SN541596,
SN7496, SN74136, SN741596
5-BIT SHIFT REGISTERS

typical clear, shift, preset, and shift sequences
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functional block diagram

PRESET PRESET PRESET PRESET
A
(2) QUTPUT (3) ouTPUT (i ouTRUT {8}
Qa Qg ac
rrEseT 18 (16) [GL] RE]
ENABLE
PRESET PRESET
SERIAL {8)
INPUT
QP cK
CLEAR
CLEAR ‘-"”—QD:

cLock S”—.D:
]

—¢ . . . dynamic input activated by transition from a high level 10 a low laval.
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TYPES SN5496, SN54L96, SN541536,
SN7486, SN74196, SN74LS96
5-BIT SHIFT REGISTERS

REVISED OCTOBER 1976
S

schematics-of inputs and outputs
98 '968
EQUIVALENT OF TYPICAL OF
EACH INPUT ALL OUTPUTS
- Vee
130 & NOM
Vee -
H.q —_—
INPUT -
CUTPUT
INPUT R.q NOM
Preset anable 800 Q
All others 4%
198 196
EQUIVALENT OF TYPICAL OF
EACH INPUT ALL OUTPUTS
- Vee
260 12 NOM
Vee -
Rea -
INPUT -
OUTPUT
INPUT H.q NOM
Preset anable 1.6k
All others 8 kL
‘LS96 'LS96
EQUIVALENT OF TYPICAL OF
EACH INPUT ALL OUTPUTS
vee -- T maj§ Ve
NOM
3 Reg b
INPUT -
OUTPUT
INPUT Rgq NOM
Serial 25k
Clock,Clear  17kQ
Preset enable 3.4 kQ
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TYPES SN5488, SNJASS
5-BIT SHIFT REGISTERS

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

Supply voltage, Voo {seeNote 1} . . . . . . . . . . . . . ... ... ... ... .. 1V
Input voitage (seeNote 2) . . . . . . . . . . . . . . . ..o e 65V
Operating free-air temperaturevrange: SN5496 . . . . . . . . . . . . . . . . . .. . =55°Cto125°C

SN7496 . . . . . . . . ... ... ........ 0Cto?0°C
Storage temperature range . . . . . . . . . . . . . . . . v . e . . . .. .... -85Cto150°C

NOTES: 1. Voltage values are with respect to network ground 't.rmlnll.
2. Input voltages must be zero or positive with respect to network ground terminal.

recommended operating conditions

SN5496 SN7496 oNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, Voo 4.5 5 55 |4.75 6 625 v
High-leve! output current, IoH —400 —400 | wA
Lowe-level output current, g} 16 18 | mA
Clock frequency, feigck 0 10 0 10 | MHz
Width of clock input pulse, twiclock) 356 35 ns
Width of preset and clear input pulse, t,, 30 30 ns
Serial input setup time, tg, (see Figure 1) 30 30 ns
Serial input hold time, t, (see Figure 1) Q 0 ns
Operating free-air temperature, T 5, —55 125 (] 70} °C

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

SN5496 SN7496
PARAMETER TEST CONDITIONS WIN TYPE A TN —TveE Taax] UNT
Vi High-level input voitage 2 2 v
ViL Low-leve! input voitage 0.8 08} V
Vo High-level output voltage sz::;:'l', :;;: i 2’00 a | 20 34 24 34 v
VOL Low-evel output voltage :?f-::\‘/', :’c:: - 126Vr;1A 02 04 02 o4| v
Iy Input current at maximum input voitage Vec=MAX, V=565V 1 1] mA
any input except 40 40
Iy4  High-level input current preset ensble Voo =MAX, V=24V HA
preset enable 200 200
any input except 16 16
fiIL  Low-level input current presat enable Voe=MAX, V=04V mA
preset enable ~8 -8
log  Short-circuit output current§ Vee = MAX —20 -57 | ~18 -57| ma
Icc  Supply current Voo = MAX, See Nots 3 48 68 48 791 mA
TFor conditlons shown st MIN or MAX, use the appropriate value specified under recommended operating conditions.
YAN typical values sreat Ve = 5V, T4 = 25°C.
§Not more than one output shoukd be shortad at a time.
NOTE 3: icg is measured with the clear input grounded and sll other inputs and outputs open.
switching characteristics, VCc =5V, TA = 25°C
PARAMETER TESTCONDITIONS | MIN TYP MAX| UNIT
tpL4 Propagation delay time, low-to-high-level output from clock CL = 15pF, 25 40 ns
tpHL Propagetion delay tims, high-to-low-level output from clock Ry ~ 400 1, 25 40 ns
tpL.H Propagation delay time, low-to-high-tevel output from preset or preset enable See Figure 1 28 35 ny
tpH|. Propagation delay time, high-to-tow-level output from clear 55 ns
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TYPES SN5ALSS, SN74L96
5-BIT SHIFT REGISTERS

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

Supply voltage, Ve (seeNote 1) . . . . . . . . . . . L L L L. e e e e eIV
Inputvoltage (seeNote2} . . . . . . . . . . . . .. .. ... .. ... ... ... 585V
Operating free-air temperature range: SN64L96 . . . . . . . . . . . ... ... .. -55Cto125°C

SN74L96 . . . . . . . . . .. . .. ... .... 0Cw0C
Storage temperalurerange . . . . . . . . . . . . . . . . . s e i e . .... —65Ctai150°C

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

recommended operating conditions

SN54L98 SN24aL98 uNIT
MIN NOM MAX | MIN NOM MAX

Supply voitage, Vee 4.5 5 65 475 § 526| Vv
High-level output current, IoH -200 —200 | upA
Lowlevel output current, lg 8 8| mA
Clock frequency. faiack 0 ) "] 5 | MHz
Width of clock, preset, or clear input pulse, ty 100 100 ns
Serial input setup time, te, (see Figure 1} 100 100 ns
Serial input hold time, ty, {see Figure 1) o [)] o
Op free-ir tempersture, TA 55 125 0 70| °c

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

SN54L96 SN74L96
PARAMETER TEST CONDITIONS? MIN_ TYPE MAX [MIN_ TYPE MAX UNIT
Vi High-level input voltage 2 2 v
ViL  Low-level input voitage 0.8 08| v
. Vee=MIN, Viy=2V
VoH High-level output voitage ViL =08V, loy=—2004A 24 3.2 2.4 3.2 v
VoL Low-level output voltage Voc=MIN, Viy =2V, 02 04 02 04| v

ViL=08V, lgp=8mA
I Input current at maximum input voltage Voo =MAX, V=556V 1 t | mA

any input except 20 20
o High-level input current | preset enable Voo =MAX, V| =24V BA
preset enable 100 100
any input except _o8 _o08
he Low-level input current | preset enable Vee =MAX, V| =04V mA
preset enable —4 —4
los  Shortcircuit output current § Ve = MAX -10 -29 | -9 -29 | mA
Icc  Supply current Ve = MAX, SeeNote3 24 34 24 40 | mA

{For conditions shown st MIN or MAX, use the appropriate value specified under recommended operating conditions.
All typical values are st Voo = B V, T4 = 25°C.

§Not more than one output should be shorted at a time.

NOTE 3: i is measured with the claer input grounded and all other inputs and outputs open.

switching characteristics, Vcc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS |MIN _TYP  MmaX |uniT

80

80

tpi.H Propagation delay time, low-to-high-leve! output from clock Cy = 15pF 50 ns
tp4L Propegation delay time, high-to-low-level output from clock RL =800 n 50 ns
tpLH Propagation delay time, low-to-high-level output from preset or preset enable See Figure 1’ 56 70 | ns
tpyyr  Propagation delay time, high-to-low-level output from clear 10| ns
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TYPES SN541S86, SN741L596
5-BIT SHIFT REGISTERS

REVISED AUGUST 1977

sbsolute maximum ratings over operating free-air temperature range (uniess otherwise noted)

Supply voltage, VoG {see Note 1)

Inputvoltage . . . . . . . .. .. ...

Operating free-air temperature range: SN54LS96 .
SN74L596 .

Storage temperature range e

NOTE 1: Vottaga values sre with raspect to network ground terminal,

recommended operating conditions

P A"/
A
—55°C to 125°C

0°C to 70°C
-65°C to 150°C

SNG4LSPE SN741L596

MIN NOM MAX | MIN NOM MAX UNIY
Supply voitage, Voo 4.5 5 55| 4.75 5 5.25 v
High-level output current, [oH —400 —400 | uA
Low-level autput current, i 4 8 { mA
Clock frequency, feiock 4 25 0 25 | MHz
Width of clock input pulse, twiciock) 20 20 ns
Width of preset and clear input pulse, t, 30 30 ns
Serial input setup time, tsepyp (see Figure 1) 30 30 ns
Serial input hold time, thq|g {see Figure 1) 4] 1] ns
Operating free-air tamperature, T4 —58 125 1] 70| °c

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

| snsaisee: SN74LS96
RAMETER TEST CONDITIONS? NIT
PARAMETE ’ﬂm TYPE MAX [MIN TYPE MaX
ViH High-tevel input voitage 2 2 '
ViL Low-level input voltage 0.7 08| Vv
ViK Input clamp voltage Ve = MIN, hy = ~18mA —1.5 -18] Vv
Vee = MIN, Vig=2V,
High-level ¥ 25 35 27 35 v
VoH High-level output voltage VIL = Vi max, Igp = ~400 kA
Ve =MIN, V=2V, IoL=4mA 025 04 025 04
-} | \'
VoL Low-level output voitage. VI = ViL mex ToL = BmA 935 05
Input current 05 05
1) 8t maximum Preset anzbte Voo =MAX, V=7V mA
input voltage Alt others . a.1 o1
High-teve) Praset enable 100 100
b h-leve Vec=MAX, V=237V _A
input current All others 20 20
Low-evel P 1] -2 -2
n rosat 8nable | \oe = MAX, V) =0.4V mA
input current Al othars 04 -04
los Shortcircuit output current¥ Ve = MAX ~20 —-100} -20 ~100| mA
lec Supply current Vce = MAX,  See Note 3 12 20 12 20| mA

YFor conditions shown at MIN or MAX, use ths sppropriate vaiuas specified under recommended operating conditions.

All typical values ara st Ve =5V, T = 26°C.

§N°z rmare than one output should be shorted st & time, and duration of the short-circuit should not exceed one second,
NOTE 3: lgg is measured with the clear input grounded and all other inputs and outputs open.

switching characteristics, Vco =5V, TA = 25°C

PARAMETER

TEST CONDITIONS

MIN  TYP MAX [UNIT

tpLH Propagation delay time, low-10-high-level output from clock

tpHL Propagation delay time, high-to-low-level output from clock

tpLH Propagation delay time, low-1o-high-level output from praset or preset enable

tpy Propagation delay time, high-to-low-level output from clear

Cp = 15pF,
R =2k,
See Figure 1

25 40 ns

28 40 ns

28 35 ns

85 ns

7-100
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1076

TYPES SN5486, SN54L96, SN54LS96,
SN7436, SN74L96, SN74LS
5-BIT SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

QUTPUT Vee

FROM OUTPUT {See Note C)

UNDER TEST

CL =15pF
(See Note 8)

T L

LOAD CIRCUIT

PRESET INPUT
PRR < 1 MHz
(See Note D}

CLOCK INPUT
PRR < 1 MM:

SERIAL INPUT
PRR < 1 MHz

——t— 1oy e toun | et

i 1
:(Sn Note F) | ¢ sy ma 18 ] VOH

| ] | )
OUTPUT
oo ot £ X Yret bl i

VOLTAGE WAVEFORMS

NOTES: A. input pulsss are lied by puise gans s having the following characteristics: duty cycle < 60%, Zy,¢ = 50 {2; for ‘96 and

’L96, t, < 10y, ty < 10 ns, and for 'LSBE t;, = 16 ns, t; = 6 ns.

B. Cy includes probe and jig capecitance.

C. AH diodes are TN3064 or 1NS16,

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

E. Qp output s iHustrated, Relstionship of serial input to other Q outputs |s lilustrated in the typical shift sequenca.

F. Outputs are set to the high level prior to the maasurement of tpyy|_ from the clear input,

G. For 96 and ‘L96, V, ¢ = 1.6 V; for ‘LS9E V g = 1.3 V.

FIGURE 1-SWITCHING TIMES
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