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Rochester branded components are
manufactured using either die/wafers
purchased from the original suppliers
or Rochester wafers recreated from
the original IP. All recreations are
done with the approval of the OCM.

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceed the OCM data sheet.

Quality Overview

e |SO-9001
e AS9120 certification
e Qualified Manufacturers List (QML) MIL-PRF-
35835
* Class Q Military
¢ Class V Space Level
¢ Qualified Suppliers List of Distributors (QSLD)

¢ Rochester is a critical supplier to DLA and
meets all industry and DLA standards.

Rochester Electronics, LLC is committed to
supplying products that satisfy customer expecta-
tions for quality and are equal to those originally
supplied by industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electron-
ics guarantees the performance of its semiconductor products to the original OEM specifica-
tions. ‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings
may be based on product characterization, design, simulation, or sample testing.
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TYPES SN5495A, SN54L95, SN54LS95B,
SN7485A, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

MARCH 1874 — REVISED DECEMBER 1983

TYPICAL MAXIMUM TYPICAL

TYPE
CLOCK FREQUENCY POWER DISSIPATION SN549::.7ig::LSSiné ;“JP‘I)::::VA';‘:CKAGE
:iz: 3? m:z 1?: mv": SN74LS95B . . . D. J ORN PACKAGE
r4 m
LS95B 36 MHz 65 mW {TOP VIEW)
description ser [t Unadvee
A2 13J QA
These 4-bit registers feature parallel and serial inputs, s s 12[] Qg
parallel outputs, mode control, and two clock inputs. cQ« 1[J Qe
The registers have three modes of operation: p{s 1001 Qp
Parallel (broadside) load MODE (s o] CLK1
Shift right {the direction QA toward Qp) GND[]7  s[JCLK2
Shift left (the direction Qp toward Qa)
Parallel loading is accomplished by applying the four SN54L95 ... JPACKAGE
bits of data and taking the mode control input high. (TOP VIEW)
The data is loaded into the associated flip-flops and
appears at the outputs after the high-to-low transition ser Oh U 1l A
of the clock-2 input. During loading, the entry of 8 E; :;% Qa
serial data is inhibited. ¢ Qs
vec {4 1D GND
Shift right is accomplished on the high-to-low transi- D s 10[] Q¢
tion of clock 1 when the mode contral is low; shift MODE (6 a[] Qp
left is accomplished on the high-to-low transition of cLK1 [~ s[]ClK2

clock 2 when the mode control is high by connecting
the output of each flip-flop to the paraliel input of
the previous flip-flop (Qp to input C, etc.) and serial
data is entered at input D. The clock input may be

SN54LS95B . . . FK PACKAGE
SN741895B ... FN PACKAGE

. ; {TOP VIEW) 3
applied commonly to clock 1 and clock 2 if both
O
modes can be clocked from the same source. Changes Foo«
. «aQnZ>0
at the mode control input should normally be made Rt e 8 1)
while both clock inputs are low; however, conditions 21 Ll
described in the last three lines of the function table B[4 180 Q
will also ensure that register contents are protected. NC[is 17{JNC S
Cils 16(]ac w
FUNCTION TABLE NC Y 1sNC (=]
Dlle 14{]Qp
INPUTS OUTPUTS 9 -t
Mope [ clocks [ PARALLEL ox on ar @ e -
CONTROL[Z (L) 1(R) A_B Cc D | A 8B "D 4oggy -
H H X X X X X X | Qag Qgo Cco 9po g (2 d d
¥ X X a b [ d a b c d
H i X X Qgt Q¢t Qpt d [ Qgn Qgn Qpn d NC - No internal connection
L L H X X X X X | Qag Qsg Qco Qpo
L X i H X X X X H Qan QOgn QcCn
L X i L X X X X L Qap Qgn Qcn
t L L X X X X X | Qag Qo Qco Qpo
+ L L X X X X X | Qag Qo Cco Qpo
} L H X X X X X | Qap Cgo Qco Qpo
1 H L X X X X X | Qag Qgo Gco Qpo
t H H X X X X X | Qag Qgo Qco COpo
TShifting left requires external connection of Qg to A, Q¢ to B, and Qp to C. Serial data is entered at input D.
H = high level (steady state}, L = low level {steady state), X = irrelevant {any input, including transitions)
| = transition from high to low level, t = transition from low to high level
a, b, ¢, d = the level of steady-state input at inputs A, B, C, or D, respectively.
Qg Qo Qco. Apg = the level of Qp, A, Qc, or Qp, respectively, before the indicated steady-state input conditions were established.
Can. Cgn. Qcn. Cpp = the level of Qp, Qg, Qc, or Qp, respectively, before the most-recent } transition of the ciock.
PRODUCTION BATA .
This document contains information current as {/
of p'l_lbliqatiun d;te. Pmdfu]gts r.lnniorm 1] TEXAS
specifications per the terms of Texas Instruments -
warfanty. Product ing does INSTRUMENTS 3-377

t
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TYPES SN5495A, SN54L95, SN54LS95B, SN7495A, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

logic diagrams
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Pin numbers shown in () are for the 'LS958 and ‘95A and pin numbers shown in | ] are for the 54L95.

{i’
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TYPES SN5495A, SN54L95, SN54LS95B, SN7495A, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

schematics of inputs and outputs
'95A

‘L95

‘854, ‘L35

EQUIVALENT OF EACH INPUT

Vee ——

INPUT -

Made control: Rgg = 3 k2 NOM

Clock inputs: Rgg =4 kK NOM
Alt other inputs: Regq = 6 kI NOM

EQUIVALENT OF EACH INPUT

Vee -

INPUT. -

Mode control: Rgqg = 20 k2 NOM
All other inputs: Rgq = 40 k{2 NOM

TYPICAL OF ALL OUTPUTS

- Vce
R
OUTPUT

‘95A: R=10080
‘t95: R=50080

‘L8958

‘LS95B

‘LS96B

EQUIVALENT OF CLOCK
AND MODE CONTROL INPUTS

Vee -
17 2 NOM
INPUT -
) 4
y
”7

EQUIVALENT OF DATA
AND SERIAL INPUTS

Vee =
15 k2 NOM
INPUT —— -
) 4
b 2
77

TYPICAL OF ALL OUTPUTS

—————+——v¢e
120 2 NOM

%OUTPUT

W

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) (7))
1]
SN54’ | SN54L° | SN54LS'| SN74’ SN74LS" | UNIT o
—
Supply voltage, Vi {see Note 1) 7 8 7 7 7 A >
Input voltage {see Note 2) 55 5.5 7 55 7 v g
Interemitter voltage {see Note 3) 55 5.5 5.5 v i
Operating free-air temperature range — 55 to 125 0t0 70 oC |-
Storage temperature range — 65 to 150 — 6510 150 °c l-
NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminsi,
2. For the ’L95, input voltages must ba zero or positive with respaect to network ground terminal,
3. This is the voltage betwsean two emitters of a multiple-emitter input transistor. This rating applies between the clock-2 input and
the mode control input of the '95A and ‘L95.
TEXAS X 3-379
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TYPES SN5495A, SN7495A
4-BIT PARALLEL- SHIFT REGISTERS

recommended operating conditions

SN5495A SN7495A UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Voo 4.5 5 55 |4.75 5 5.25 v
High-level output current, Igy —800 —800 | wA
Low-tevel output current, I 16 16 mA
Clock frequency, folock 1] 25 (o] 25 | MHz
Width of clock pulse, t(clock) (See Figure 1) 20 20 ns
Setup time, high-level or fow-level data, tg,, {See Figure 1) 15 15 ns
Hold time, high-ievel or low-level data, ty, {See Figure 1) ] 0 ns
Time to enable clock 1, tenaple 1 (See Figure 2) 15 15 ns
[ Time to enable clock 2 {See Figure 2) 15 15 ns
Time to inhibit clock 1, tinhipit 1 (See Figure 2} 5 5 ns
Time to inhibit clock 2, tinhipit 2 (See Figure 2} 5 5 ns
Operating free-air temperature, T —55 125 [ 70 | °C

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

+ SN5495A SN7495A
PARAMETER TEST CONDITIONS - UNIT
MIN _ TYPI MAX |MIN TYPI MAX
ViH High-level input voltage 2 2 v
VL Low-fevel input voltage 0.8 08| Vv
ViK Input clamp voltage Vec =MIN, 1) =—-12mA -1.5 -15| V
Vec =MIN, Viy=2V,
Vo High-level output voltage 24 34 24 34 v

ViL =08V, IgH = —800uA

Voo = MIN, vVig=2V,
VoL Low-level output voltage 0.2 0.4 0.2 0.4 v

ViL=08V, IgL=16mA
Input current at
t ; . Veo = MAX, V=565V 1 1| mA
maximum input voltage
Serial, A, B, C, D,
High-fevel ere 40 40
% Clock 1or 2 Veg =MAX, V=24V HA
input current
Mode control 80 80
Serial, A, B, C, D,
Low-level —~1.6 —-1.6
LR . Clock 1 or 2 Vee = MAX, V=04V mA
input current
| Mode control -3.2 —3.2
lgg  Short-circuit output current§ Ve = MAX —18 —57 | —18 —57 | mA
lce  Supply current Ve = MAX, See Note 4 39 63 39 63 | mA

S30IA3A 111 g

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

TAIl typicat values are at Voo = 5 V, T = 25°C.

¥Not more than one output should be shorted at a time,

NOTE 4: log is measured with all outputs and serial input open; A, B, C, and D inputs grounded; mode control at 4.5 V; and a momentary
3 V, then ground, applied to both clock inputs.

switching characteristics, Veg =5V, Ta =25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT
f Maximum clock frequenc 25 36 MHz
max quenty i CL=15pF, Ry =400Q,
tpi_H Propagation delay time, low-to-high-level output from clock See Fi ] 18 27 ns
ee Figure
tpH{  Propagation delay time, high-to-low-level output from clock 9 21 32 ns

{i’
EXAS
3-380 INSTRUMENTS
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TYPES SN54L95
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

recommended operating conditions

SN54L95
UNIT
MIN NOM MAX

VCC Supply voltage 45 5 5.5 v
Vig High-level input voltage 2 v
Vip Low-level input voltage 0.7 Vv
10H High-level output current —-01 mA
oL Low-level output current 2 mA
felock Clock frequency 0 3 MHz
twiclock)  Width of clock pulse {See Figure 1} 200 ns

. . High-level data 100 ns
tsy Setup time {See Figure 1)

Low-level data 120 ns
th Hold time, high-level or low-level data (See Figure 1} Q ns
tenable 1 Time to enable clock 1 {See Figure 2) 226 ns
tenable 2 Time to enable clock 2 {See Figure 2} 200 ns
tinhibit 1 Time to inhibit clock 1 {See Figure 2) 100 ns
tinhibit 2  Time to inhibit clock 2 {See Figure 2} 4] ns
Ta Operating free-air temperature — 55 126 °c

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

SN54L95
PARAMETER TEST cONDITIONS T UNIT
MIN TP} max
VoH Ve = MIN, Vig=2V, Vi =07V, IgH = — 0.1 mA 2.4 3.3 A\
VoL Veg = MIN, Vig=2V, ViL=0.7V, oL =2mA 0.15 0.3 Vv
Serial, A, B, C, D, 0.1
Iy Clock 1 or 2 Vee=MAX, V=55V i mA 3
Mode control 0.2
Serial, A, B, C, D,
10 (2]
Iy | Clock 1 or2 Veg = MAX, V=24V rA w
Mode control 20 U
Serial, A, B, C, D, ey
" -0.18 >
lj | Clock 1 or2 Vee =MAX, V=03V mA w
Mode control —0.36 Q
105§ Vee = MAX -3 -~ 15 mA -l
lcc Ve = MAX, See Note 4 3.8 9 mA l-
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended opserating conditions, l-'
¥ All typical values are at Voo = 5 V, Tp = 25°C.
§ Not more than one output shou!d be shorted at a time.
NOTE 4: Io¢ is measured with all outputs and serial input open; A, B, C, and D inputs grounded; mode control at 4.5 V; and a momentary
3 V, then ground, applied to bath clock inputs.
switching characteristics, Voc =5V, Ta = 25°C
PARAMETER FROM To TEST CONDITIONS I;MN TYP MAX | UNIT
{(INPUT} {OUTPUT)
fmax 3 5 MHz
tPLH Any Any R =4kQ Cy =50pF 116 200 ns
tPHL See Figure 1 125 200 ns
’
I Exas W 3-381
NSTRUMENTS
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SN54L595B SN741.5958B
PARAMETER TEST CONDITiONS? " UNIT
MIN TYPT MAX [MIN TYPT MAX
V|H High-tevel input voltage 2 2 : \
ViL Low-level input voltage 0.7 0.8 A
Vig input clamp voltage Ve = MIN, )= —18 mA —-1.5 -1.5 A
. Ve = MIN, Vip=2V,
VgoH High-level output voltage 2.5 3.4 2.7 3.4 v
3 VL = Vi max, Ign = —400 uA
Vee = MIN, oL - 4 mA 025 04 025 04
VoL Low-level output voltage Vig=2V, A
- ViL = Vi mox | lOL=BMA 035 05
_* Input current at
h ) . Vee = MAX, V=7V 0.1 0.1] mA
™ maximum input voltage
High-level
O w1 | Veo=MAX, V=27V 20 20| uA
m input current
< Low-level
— TR Vee = MAX, V=04V —0.4 —041 mA
O input current
m log  Shortcircuit output current Ve = MAX —20 —100 | -20 —100 | mA
(4] Icc Supply current Ve = MAX, See Note 4 13 21 13 21 | mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating condstions.
tAll typical values are at Ve = 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 4: I is measured with all outputs and serial input open; A, B, C, and D inputs grounded; mode control at 4.5 V; and a momentary 3 V, then ground,
applied to both clock inputs
switching characteristics, Vg =5 V, Ta = 26°C
PARAMETER TEST CONDITIONS MIN  TYP MAX (UNIT
f, Maximum clock frequenc 25 36 MHz
max i queney CL=15pF, R -2k,
tpLH Propagation delay time, iow-to-high-level output from clock See Fi 1 18 27 | ns
ee Figure
tpH| Propagation delay time, high-to-low-level output from clock 9 21 32 ns
Texas W
3.382 EXAS
INSTRUMENTS

TYPES SN54LS95B, SN74LS95B

4-BIT PARALLEL-ACCESS SHIFT REGISTERS

recommended operating conditions

SN541L8958 SN74L.5958

MIN NOM MAX |MIN NOM MAX UNIT
Supply voltage, Voo 45 5 55 [4.75 5 5.25 \
High-leve! output current, Igy —400 -400 uA
Low-level output current, gy 4 8 | mA
Clock frequency, fejgek 0 25 0 25 | MHz
Width of clock pulse, ty{clock) {see Figure 1) 20 20 ns
Setup time, high-ievel or low-level data, g, (see Figure 1) 20 20 ns
Hold time, high-level or low-level data, tp, {see Figure 1) 20 10 ns
Time to enable clock 1, tgnaple 1 {see Figure 2) 20 20 ns
Time to enable clock 2, tgpaple 2 (see Figure 2) 20 20 ns
Time to inhibit clock 1, tinpipit 1 (see Figure 2) 20 20 ns
Time to inhibit clock 2, tinhibit 2 (see Figure 2) 20 20 ns
Operating free-air temperature, T 5 —5% 125 o 70 | °C

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

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




TYPES SN5495A, SN54L95, SN54LS95B, SN7495A, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT vee

Ry
1See Note DI
FROM OUTPUT See Note

UNDER TEST

S Pyl
(See Note B} l {See Note C)

LOAD CIRCUIT

e — b— —f fo— t 1

:‘- tw(data) —f
1

|

|

3v
DATA
INPUT

1 ———3V
CLOCK 1 OR 2 v v
INPUT ref ref
| } | ov
| twiclock)
|
N ] Vo
OUTPUTS Vief | Vref
Qp, Qg, Qc, or Qp l I \ v
—_—————VoL
! T
top. —o—=d P_+ PLH

NOTES: A. Input pulses are supplied by a generator having the following characteristics: t, € 10 ns, 1 < 10 ns, and Zy,¢ ~ 50 2. For the
data pulse generator, PRR = 500 kHz; for the clock pulse generator, PRR = 1 MHz. When testing fy5y, vary PRR. For ‘954,
twidata) = 20 ns;  tw(clock) = 18 ns. For 'L95, ty(gata) > 150 ns; tw(ciock) =200 ns. For ‘LSS5B, ty(data) 2 20 ns,
twiclock) Z 18 ns.

. Cg includes probe and jig capacitance.

. C1 (30 pF) is applicable for testing 'L95.

. All diodes are 1N3064 equivalent.

. For '95A, Vyg¢ = 1.5 V; for 'L95 and ‘LS9EB, V g = 1.3 V.

TTL DEVICES RN

moo®

VOLTAGE WAVEFORMS
FIGURE 1-SWITCHING TIMES

{i,
TeExas 3-383
INSTRUMENTS
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TYPES SN5495A, SN54L95, SN54LS95B, SN7495A, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

- ——— = -\
SERIAL iH
INPUT

ViL
ViH
MODE \ ( \ /
% v
CONTROL ref | R U A —_ VL
INPUT ¢ able 1 — J| te ~'L tinhibit 1 Vin
CLOCK 1 | Vet | Voot
INPUT 1 viL
—
tinhibit 2 b = tenable2 Vin
CLOCK 2 Voot ﬂ Vet
INPUT / \ v
i
— — —~ Vou
Qp QUTPUT
Vou

NOTES: A. Input A is at a low level.

S30IA30 1L !

B. For '95A, Vigs = 1.5 V: for ‘L95 and 'LS95B, Vygs = 1.3 V.

VOLTAGE WAVEFORMS
FIGURE 2-CLOCK ENABLE/INHIBIT TIMES

3-384

xas WP
INSTRUMENTS

POST QFFICE BOX 225012 ® DALLAS. TEXAS 75265



