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SN5491A, SN54LS91 . . . W PACKAGE
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FLAT PACKAGE (TOP VIEW)
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H = high, L = low, EebizEinlinllalinkl
X = irralevant NC NC vee NG NG NC
tn = Reference bit time,
clack low
th+g = Bit time after B positive logic: see function table
low-to-high
clock transitions, NC—No internal connection
TYPICAL schematics of inputs and outputs
TYPICAL D14, 'L81 ‘1591
MAXIMUM .
TYPE CLOCK POWER EQUIVALENT OF EACH INPUT EQUHVALENT OF EACH INPUT
DISSIPATI
FREQUENCY ON v
‘91A  1BMHz 176 mw ce R vee
‘L9t 6.5 MHz 17.5 mW o
~ 17 KT NOM
‘LS91 18 MHz 60 mW INPUT. -
Y INPUT -
description
) A
These monolithic serial-in, serial-out, 8-bit shift regis- !_z
ters utilize transistor-transistor logic (TTL) circuits DAy - :SHNS:M d
. N ' ‘RAgq ™
and are composed of eight R-S master-slave flip-flops, *a
input gating, and a clock driver. Single-rail data and B1A, 'LB1 L891
input control are gated through inputs A and B and TYPICAL OF BOTH OUTPUTS TYPICAL OF BOTH QUTPUTS
an internal inverter to form the complementary -— vee Vee
inputs to the first bit of the shift register. Drive for R
the internal common clock line is provided by an -
inverting clock driver. This clock pulse inverter/driver
causes these circuits to shift information one bit on P—— ouTeuT
the positive edge of an input clock pulse. -
‘B1A: R+ 130 21 NOM
N . ‘L9t R~ 500 11 NOM
functional block diagram
{DUAL-IN-LINE) [FLAT PACKAGE)
(12} 110)
a2 0, 113) (131
an 12 3"4 s apb—s ap—s Q H ap—s ap—is Q- aofl—1s of———an
g1V 112} |
P> oK cK P cx pcx P cx P cx P cx P cx
R oHdr aHdr alds apH{r aHdr adr asHr afulM G,
191 Is} Dc
CLOCK _
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TYPES SN5481A, SN7491A
8-BIT SHIFT REGISTERS

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

Supplyvoltagchc(seeNomﬂ..............................7V
Input voltage (see Note 2} . . . O 1 Y
Opermngfree-alrtemperaturemnge SN5491A e e e e e e e e i e ... —BB°Cto125°C

SN7481A . . . . . . . .. .. ... ... ..... 0Ct70C
Storage temperature range . . . . . . . . . . . 4 e 4 e e e e e e e e e e . ... —B8°Cto150°C

NOTES: 1. Voltage vaiuss are with respect to network ground tsrminal,
2. Input signeis must be zero or positive with raspect to network ground terminel.

recommended operating conditions
SNSA91A SN740A UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltege, Voo 4.5 5 55 | 4.25 5 626 Vv

High-level output current, IoH —400 400 | pA
Low-lavel output current, gL, 16 16 | mA
Width of clock input pulse, 1, 25 26 . ns
Setup time, ty, (see Figure 1) 26 25 ns
Hold time, ty, (see Figure 1) .0 0 ns
Operating fres-air temperature, T4 ~56 126 [ 70| °C

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

SNBAS1A SN7491A
PARAMETER TEST CONDITIONS? MIN NOM MAX | MIN NOM MAX UNIT
VijH4 High-level input voltage 2 2 v
Vi Lowlevel input voltage 0.8 08| Vv
Vou Highevet output voltage \\;ff_' :;h\'," :g: : 3’00 R 24 35 v
Vac=MIN, Vig=2V,
VoL Lowlavel output voltage VIL=08Y, loL=186mA 02 04 02 04|V
I Input current 8t maximum input voltage Voo = MAX, Vi=656V 1 1] mA
i High-level input current Veg=MAX, V=24V 40 40 | pA
fit  Lowlevel input current Vee =MAX, V=04V -1.8 -1.6 | mA
log Short-tircult output currants Ve = MAX ~20 —57 | —18 -57 | mA
lee  Supply current Vee = MAX, SeeNote 3 35 50 35 58 | mA

TFor conditions shown a1 MIN or MAX, use tho sppropriste value specified under recommended operating conditions.
tan typical values are st Ve =5V, Ta = 28°¢C.

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

NOTE 3: Igc is measured after the sighth clock puiss with the output open and A and B inputs grounded.

switching characteristics, Vo =6V, TA = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX [UNIT
fmax Msaximum clock frequency Cp =15 pF, 10 18 MH2
tpLH Propagation delsy time, low-to-high-level output R =400 82, 24 40 ns
tpHL Propagation defay time, high-to-low-evel output See Figure 1 27 40 ns
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TYPES SN54LS1, SN74191
8-BIT SHIFT REGISTERS

absolute maximum ratings over operating free-air tamperature range (uniess otherwise noted)

Supply voltage, Ve (seeNote 1) . . . . . . . . . . . ... ... .. L. ..., 8V
input voltage (see Note2) . . . . e e e e e e e e e e e e ... 65V
Operating free-air temperature range: SN54L91 e e e e e e e e e e e e e e e —55 C1to 125°C

SN74LO1 . . . . . . . . ... .+ ... .. .. 0OC70°C
Storagetemperature range . . . . . . . . . . . 4 4 4 . e e e e e i . ... —68"Cto150°C

NOTES: 1., Voitage values srs with respect to network ground terminal.
2. Input signals must be zero or positive with respect to network ground terminal.

recommended operating conditions

SNG4LS1 SN74L91
MIN NOM MAX | MIN NOM MAX UNIT

Supply voitage, Voi 4.5 5 65 |4.76 6§ 82| Vv
High-level output current, IgH —100 —200 | kA
Low-level output current, gL 2 38| mA

j High logic level 100 100 ns
Width of clock input pulse, ty(ciock) Tow fogic Ievel 150 150 o
Setup time, ty, (see Figure 1} 120 120 ns
Hold time, t, {see Figure 1} 0 0 ns
Operating free-air temperature, Ta ~85 125 0 70| °c

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

SNE54LO1Y SN74LN
PARAMETER TEST CONDITIONS NIT
CONDITION MIN_TYP: MmAX | MIN TYPT MAX u
ViH4 High-level input voitage 2 2 v
ViL Lowevel input voitage 0.7 07] Vv
Vee=MIN, ViH=2V,
V igh-fevel t volt: 24 . 24 . v
OH High-fevel output voltage VIL=0T7V, IoH = MAX 33 3.2
Vee = MIN, ViH=2V
1 0.1 0.3 .2 4| Vv
VoL Low-level output voltage VIL=0.7V,  Igp = MAX 5 0. 0
M Input current at maximum input voltage Voc=MAX, Vi=B5V 100 100 | wA
Ii4  High-evel input current Vec=MAX, Vy=24V 10 10 | wA
It Low-level input current Ve = MAX, V| =03V -0.18 —0.18 | mA
los  Short-circuit output current Ve = MAX -3 -16] -3 ~16 | mA
icc  Supply current Voo =MAX, SeeNote3 385 6.6 3.5 6.6 | mA
T For conditions shown as MIN or MAX, use the sppropriate value specified under recommanded operating conditions.
tan typical values are st Voo =5V, Ta = 26°C.
NOTE 3: Igg is measured after the eighth clock pulse with the outputs open and A and B inputs grounded.
switching characteristics, Voc =5V, TA=25°C
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
fmax Maximum clock frequency 3 85 MHz
11 lgy time,
tPLH Propagation deley time Cp = 50 pF, Ry =4 kf2, 85 100 | ns

i i t
| e oo o
tPHL opagation deley ", 100 1680 | ns
high-to-low-level output
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TYPES SN541891, SN74LS91

8-BIT SHIFT REGISTERS

REVISED OCTOBER 1876

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

Supply voltage, Vo (see Note 1)

Inputvoltage . . . . . .
Operating free-air temperature

Storage temperature range

NOTES: 1. Voltage values are with respect

range: SNB4LS91 | .

SN74L891 | | | .

to netwark ground terminal.

racommended operating conditions

v

e A"
—56°C to 125°C
0°C to 70°C
-65°C to 150°C

SN5ALSO1 SN74L591
MIN NOM MAX | MIN NOM MAX UNIT

Supply voitage, Voo 4.5 5 55 | 4.75 5 5.25 v

High-level output current, loH —400 ~400 | uA
Low-teval output current, Ig 4 8 | mA
Width of clock input pulse, t,y 25 25 ns
Setup time, ty, {see Figure 1) 25 25 ns
Hold time, ty, {see Figure 1} 0 o ns
Operating free-sir temparature, T —56 126 [ 70 | °c

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

AMETER TEST CONDITIONST l L= S UNIT
PARAMETE MIN_TYPT MAX [MIN_ TYPY MAX
Vi High-level input voitage 2 2 \4
VL Lowavel input voltage 0.7 o8| Vv
Vi Input clamp voltage Ve = MIN, I} =—18 mA -1.8 -15§| Vv
Vee = MIN, V=2V,
V, High-level t volt 25 35 27 35 v
'oH High-level output voitage VL = VL max, gy = —400 uA
Vee = MIN, Vig=2V, loL =4 mA 0.25 0.4 0.26 0.4
level t voit v
VoL Low-level output voltage ViL = Vi max ToL = 8 mA 035 05
jy mputcusentat Voo = MAX, V=7V 0.1 0.1| ma
maximum input voltage
Wy High-level input current Vec=MAX, V=27V 20 20| A
I Low-evel input current Voo =MAX, V=04V —0.4 —0.4| mA
Igg Short-circuit output current§ Ve = MAX -20 —100| -20 -100| mA
lec  Supply current Vo =MAX, SeeNote3 12 20 12 20| mA
tFor conditions shown as MiN or MAX, use the appropriate vaiue spacified under recommended operating canditions,
T Al typicat values are at Vec=5V.Ta= 25°C.
§Not more than one output should be shorted at a time, and duration of the shortcircuit shauid not exceed ane sacond.
NOTE 3: I is measured after the eighth clock pulse with the gutput open and A and B inputs grounded.
switching characteristics, Vcc =5V, TA = 26°C
PARAMETER TEST CONDITIONS MIN  TYP MAX {UNIT
frmax Maximum clock frequency Cp =15 pF, 10 8 MHz
tpLy Propagation delay time, low-to-high-level output Ry =2k, 24 40 ns
tpHL. Propagation delay time, high-to-low-level output See Figure 1 27 40 ns
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TYPES SN5491A, SN54191, SN54LS91, SN7491A, SN74191, SN74LS91
8-BIT SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

Veg =5V OUTPUT

— — —LT(TAEOFTEI}I;T .—_.__'
Vec =5V

i
|

R 719
| |
| 5 oy Lé
PULSE i f : c -
GENERATOR D—— L G
{See Note A} ! e« l See ; See
INPUT A D . Note B # NoteD =
24V "N |
| | e ——— — —— ——
| ISR NN | LOAD CIRCUIT 2 _}
M
| __ _saeasiomocmeurs |
TEST CIRCUIT
thru 7 9 thru 15 16 17 18 18 thru 23 24 25 26 27

CLOCK-PULSE - T -

INPUT —

INPUT A ﬂ I I

QUTPUT Qy I | I |

TYPICAL INPUT/OUTPUT WAVEFORMS
:'— tw(clock} —'f‘— twiclock) —=§

CLOCK
INPUT

INPUT
AORB

INPUT
AORS

PROPAGATION DELAY TIMES VOLTAGE WAVEFQRMS SWITCHING TIMES VOLTAGE WAVEFORMS

NOTES: A. The genarator has the following characteristics: ty(siock) = 500 ns, PRR € 1 MHz, Zgy = 50 2. For SN5491A/SN7481A,
1, < 10 ns and ty < 10 ns; for SN54LO1/SN74L91, t, < 16 ns and t¢ < 15 ns; and for SNS4L891/SN74L891, t, = 18 ns, and
1§ = 6 ns,

. Cy inciudes probe and jig capacitance.

. All diodes are 1N3064 or IN916.

. C1 = 30pF Bnd isused for SN54L91/SN74L91 only.

. For SNG491A/SNT491TA, Vo = 1.5 V; for SNG4LS1/SN74L91 and SNBALSI1/SNTELSIT, Vees = 1.3 V.

FIGURE 1—SWITCHING TIMES

mopoOw
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