TYPES SN5491A, SN54L91, SN54LS91,SN7491A, SN74LS91
8-BIT SHIFT REGISTERS

MARCH 1974 — REVISED DECEMBER 1983

For applications in: ' SN5491A, SN54L91, SN54LS91 ... J PACKAGE
Digital Computer Systems SN7491A ... J ORN PACKAGE
Data-Handling Systems SN74LS91...D.J ovs N PACKAGE
Control Systems (TOP VIEW)
TYPICAL Nehr L iloy
MAXIMUM TYPICAL NeLz o 1eoy
TYPE CLOCK POWER Nc(s 12pA
FREQUENCY DISSIPATION NncOs 1B
) Vee E 5 10[JGND
191A 18 MHz 175 mW NC[1e 9:]CLK
L91 6.5 MHz 17.5 mW ch_, s[INC
‘LS91 18 MHz 60 mW
description SN5491A, SN54LS91 ... W PACKAGE
(TOP VIEW)
These monolithic serial-in, serial-out, 8-bit shift registers _
utilize transistor-transistor logic (TTL) circuits and are NC [ U 19[1 QH
composed of eight R-S master-slave flip-flops, input NC [O2 130] QH
gating, and a clock driver. Single-rail data and input : NCc s ‘25 B
control are gated through inputs A and B and an internal vee 04 1] GND
inverter to form the complementary inputs to the first bit NC s 10]] A
of the shift register. Drive for the internal common clock NC (Os 9|] CLK
line is provided by an inverting clock driver. This clock NC [z 8[] NC
pulse inverter/driver causes these circuits to shift infor-
mation one bit on the positive edge of an input clock NC - No internal connection
ulse. ' . .
P schematics of inputs and outputs
FUNCTION TABLE ‘914, "L 91 ‘Ls91
EQUIVALENT OF EACH INPUT | EQUIVALENT OF EACH INPUT
INPUTS | OUTPUTS
AT th AT th+8 vcc __ m
A B | oy 0y Req Vee - O
17 k2 NOM —
H HI1IH 1L INPUT -- INPUT —y-F¢ -- >
L
L X L H D
X L | L H ~ ® iE
w—d
o '91A: Req = 4 k2 NOM ” =
tn = Reference bit time, "L81: Rgq = 40 k2 NOM =
clock low
th+8 = Bittime after 8 ‘91A, ‘L91 ‘Ls91
low-to-high ' TYPICAL OF BOTH OUTPUTS TYPICAL OF BOTH OUTPUTS
clock transitions.
Vee -~ ~—1—Vce
120 2 NOM
OUTPUT OUTPUT
‘91A: R = 130  NOM
‘L91: R =500 2 NOM
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TYPES SN5491A, SN7491A
8-BIT SHIFT REGISTERS

logic diagram

(12) [10]
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R aMH4r aHdr TH-{r aH4r GHr TR aH{r aTpMllg
9) [9
cLOCK ©) (o] >-*ﬁ * L 3
Pin numbers shownin () are for the D, J or N packages and pin numbers shown in [ ] are for the W package.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vcc (see Note 1) . . 7V
Input voltage (see Note 2) e . 55V
Operating free-air temperature range: SNH6491A . —55°C to 125°C
SN7491A . . 0°C to 70°C

Storage temperature range

NOTES: 1.

2.
recommended operating conditions

Voltage values are with respect to network ground terminal.

—65°C to 160°C

Input signals must be zero or positive with respect to network ground terminal.

SN5491A SN7491A UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voe 4.5 5 5.5 | 4.75 5 6.25 \Y
High-level output current, IgH —400 ~400 | uA
Low-level output current, g 16 16 | mA
' Width of clock input pulse, t 25 25 ns
3 B [ setup time, tgy, (see Figure 1) 25 25 ns
: Hold time, ty, (see Figure 1) o] 0 s
Operating free-air temperature, TA —55 125 0 70 | °C
- electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
r SN5491A SN7491A
PARAMETER TEST CONDITIONS? UNIT
U MIN NOM MAX | MIN NOM MAX
m Vi4 High-level input voltage 2 2 v
s ViL Low-level input voltage 0.8 08| V
g VoH High-leve!l output voltage \\;CC:OMBH\\I; YIH ; i;/' 24 35 24 35 v
IL=0.8V, IoH 00 uA
o Vee=MIN, Vig=2V,
VoL Low-level outputvoltage V(L=08V, oL =16mA 0.2 0.4 0.2 04| V
Iy Input current at maximum input voltage Vee=MAX, V=55V 1 11 mA
Iy  High-level input current Vee = MAX, V=24V 40 40 | pA
ljr  Lowleve! input current Vee = MAX, V=04V -1.6 -1.6 | mA
log  Short-circuit output current Vee = MAX —-20 —57 | —18 =57 | mA
Ilcc  Supply current Vee = MAX, See Note 3 35 50 35 58 | mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
iAll typical values areat Voc =5V, Tp = 25°C.
Not more than one output should be shorted at a time.
NOTE 3: Igg is measured after the eighth clock pulse with the output open and A and B inputs grounded.
switching characteristics, Vcc =5V, TaA=25°C
PARAMETER TEST CONDITIONS MIN TYP. MAX |UNIT
fmax Maximum clock frequency CL=15pF, 10 18 MHz
tpLH Propagation delay time, low-to-high-level output R =400 @, 24 40 ns
tpHL Propagation delay time, high-to-low-level output See Figure 1 27 40 ns
as X
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TYPE SN54L91
8-BIT REGISTERS

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

Supply voltage, VO (68 NOTE 1) . .t ittt i it e e et et e e e e e e e e e e e e e e e 8V
INPUL voltage (SEe NOTE 2). . . ..ttt ittt e e e e e e 55V
Operating free-air temperaturerange. . ............cuuvenn. e e —55°Ct0 125°C
SLOrage teMPEratUre FANGE. . .« .« o v e e e e et e e e e e e e e e e e e e —65°C to 150°C

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

recommended operating conditions

SN54L91
9 UNIT
MIN NOM MAX
A Supply voltage 4.5 5 5.5 \4
CcC

ViH High-level input voltage 2 \%

ViL Low-level input voltage 0.7 A\

I0H High-level output current —0.1 mA

loL Low-level output current 2 mA
High logic level 100 ns

t Width of clock input pulse

wiclock) 1nPut pUs Low logic level 150 ns

tsu Setup time (See Figure 1) 120 ns

th Hold time (See Figure 1) 0 ns

TA Operating free-air temperature —55 125 °c

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

PARAMETER TEST CONDITIONS t SN54L91 UNIT 3 tE
MIN TYP$ MAX
VOH Vec=MIN,  Vvig=2V, ViL=07V, Igy=-0.1mA 24 33 Y B
VoL Vee = MIN, VIH=2V, ViL=0.7V, loL=2mA 0.15 0.3 \Y m
1y Vee=MAX, V=55V 0.1 mA L
HH Vee = MAX, Vi=24V X 10 LA O
m Voo =MAX, V=03V —0.18 | mA S
10s Vee = MAX, -3 -15 | mA w
lce Vee = MAX,  See Note 3 3.6 6.6 mA Q
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. |
1 All typical values are at Voe =5 V, T = 25°C. -
NOTE 3: Icg is measured after the eighth clock pulse with the outputs open and A and B inputs grounded. l—
switching characteristics, Ve =5 V, TA = 25°C (see note 4)
PARAMETER FROM To TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) » (OUTPUT)
frmax 3 65 MHz
tPLH Any Qy. Op " RL=4k, CL =50pF 55 100 | ns
tPHL : . 100 150 ns

NOTE 4: For load circuits and voltage waveforms, see Figure 1.

i ’ —
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TYPES SN54LS91, SN74LS91 i
8-BIT SHIFT REGISTERS

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

Supply voltage, Vo (see Note 1), . . . . . L . L L L o e e e 7V
Input voltage e e e e e e e e e e A/
Operating free-air temperature range: SN54LS91 . . . . . .. . . . . . . . . . . . .. =55Ct0125°C

SN74LS91 . . . . . . . . . . . . . .. ....... 0Cto70°C
Storage temperature range . . . . . . . . . ... -65°C to 150°C

NOTES: 1. Voltage values are with respect to network ground terminal.

recommended operating conditions

SN54LS91 SN74L591 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55 | 475 5 5.25 \%
High-level output current, Igy -400 —400 | upA
Low-level output current, Ig| 4 8 mA
Width of clock input pulse, t,, 25 25 ns
Setup time, tg, (see Figure 1) 25 25 ns
Hold time, t, (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)

. SN541.591 SN74LS91
PARAMETER TEST CONDITIONS? - - UNIT
MIN TYPE MAX [MIN TYPT MAX \
Vit High-level input voltage 2 2 Vv
VL Low:-level input voltage 0.7 08 V
" VK Inputclamp voltage Vee = MIN, lj = —18 mA —-1.5 -15| V
Ve = MIN, ViH=2V,
3 VQoH High-level output voltage ce tH 25 356 2.7 35 A
) ViL = VL max, IgH = —400 A
Ve = MIN, ViH=2V, loL =4 mA 0.25 0.4 0.25 0.4
| VoL Low-level output voltage Y]
- Vi = VL max loL =8 mA 0.35 0.5
| t tat
- ) an{ currt-j‘n @ Ve = MAX, V=7V 0.1 0.1 mA
U maximum input voltage
m It High-level input current Ve =MAX, V=27V 20 20| uA
< 1)L Low-level input current Vee = MAX, V| =04V -0.4 —0.4 [ mA
— 10s Short-circuit output current§ Ve = MAX -20 ~100{ —20 —100| mA
O Icc Supply current Vce = MAX,  See Note 3 12 20 12 20| mA
m
m TFor conditions shown as MIN or MAX, use the appropriate value specified under rez:‘ommended operating conditions.
AN typical values are at Vee -5V, Ta - 25 C. .
“Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 3: Icc is measured after the eighth clock pulse with the output open and A and B inputs grounded.
switching characteristics, Vg =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX |[UNIT
fmax Maximum clock frequency Cp = 15 pF, 10 18 MHz
tpLH Propagation delay time, low-to-high-level output Rp =2 ks, 24 40 ns
tpyL Propagation delay time, high-to-low-level output See Figure 1 27 40 ns
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TYPES SN5491A, SN54L91, SN54L391, SN7491A, SN74LS91

8-BIT SHIFT REGISTERS
PARAMETER MEASUREMENT INFORMATION
Vec =5V OUTPUT ,'" ——— e e e e — — =
| Vee=5V |
S | |
- B I AL I
I l | See Note C |
| s oy p— |
PULSE | | |
GENERATOR T LCK | |
{See Note A} INPUT A } (A o s | |
24V —{8 "

I I e —
e — 41 r LOAD CIRCUIT 2 —1|
= L __ _sawessioavcimoury

TEST CIRCUIT
thru thru 15 16 17 18 19 thru 23 24 25 26 27

CLOCK-PULSE -

INPUT o

INPUT A _ﬂ ' I
OUTPUT Qy I I v I |

TYPICAL INPUT/OUTPUT WAVEFORMS R
e tw(clock) —*f*— tw(clock) —*| (2]
| Ll
CLOCK —
X INPUT >
e — — — oV w
1 o
|
™\ ———VoH -l
I—
OUTPUT Qy ORQ l INPUT
H H | AORB -
|
tpHL—To— xgh
_ tpLH —le—sel
OUTPUT QH OR Qy
INPUT
AORZ3
————VouL
PROPAGATION DELAY TIMES VOLTAGE WAVEFORMS SWITCHING TIMES VOLTAGE WAVEFORMS
NOTES: A. The generator has the following characteristics: ty(clock) = 500 ns, PRR < 1 MHz, 25t = 50 €). For SN5491A/SN7491A,
t, < 10 nsand t¢ < 10 ns; for SN54L91, t, < 15 ns and 4 < 15 ns; and for SN54LS91, t, = 15 ns, and t¢ = 6 ns.
B. C| includes probe and jig capacitance.
C. All diodes are TN3064 or equivalent.
D. Cq =30 pF and is used for SN54L91 only.
E. For SNS491A/SN7491A, V g = 1.5 V,; for SN54L91 and SNB4LS91/SN74LS91, Vet = 1.3 V.
FIGURE 1-SWITCHING TIMES
TEXAS U 3-373
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