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SN5495A, SN54LS95B, SN7495A, SN74LS95B
4-Bit Parallel-Access Shift Registers

These 4-bit registers feature parallel and serial inputs, parallel outputs, mode control, and two

clock inputs. The registers have three modes of operation: Parallel (broadside) load, shift right (the
direction Qa toward Qp), and shift left (the direction Qp toward Qp). Parallel loading is accomplished
by applying the four bits of data and taking the mode control input high. The data is loaded into the
associated flip-flops and appears at the outputs after the high-to-low transition of the clock-2 input.
During loading, the entry of serial data is inhibited.

Rochester Electronics
Manufactured Components

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 exceeds the OCM data sheet.

Quality Overview

ISO-9001

AS9120 certification

Qualified Manufacturers List (QML) MIL-PRF-38535
 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 expectations 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 Electronics
guarantees the performance of its semiconductor products to the original OEM specifications.
‘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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SN5495A, SN54LS958,
SN7495A, SN74LS85B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

MARCH 1974 — REVISED MARCH 1988

]
TYPE TYPICAL MAXIMUM TYPICAL SN5495A, SN54LS9568 . . . J OR W PACKAGE '
CLOCK FREQUENCY POWER DISSIPATION SN7485A . . . N PACKAGE
‘g5A 36 MHz 195 mwW SN74L895B . . . D OR N PACKAGE
15958 36 MHz 65 mW (TOP VIEW)
description ser (v UhaJvee
A2 131 QA
These 4-bit registers feature parallel and serial inputs, g Os 120 Qg
parallel outputs, mode control, and two clock inputs. c s 1] Q¢
The registers have three modes of operation: o0s 100 Qp
Parallel {broadside) load MODE [Js g|] CLK1
Shift right (the direction Qp toward Qp) GND []? g[] CLK 2
Shift left {the direction Qp toward Qa)
Parallel loading is accomplished by applying the four SNBALS95B . . . FK PACKAGE
bits of data and taking the mode control input high. (TOP VIEW)
The data is loaded into the associated flip-tlops and « O
appears at the outputs after the high-to-low transition <« ,';“., g :g;’
of the clock-2 input. During loading, the entry of g o i 3 e 2
serial data is inhibited. 3212
Blls 18(]QB '
Shift right is accomplished on the high-to-low transi- NC ()]s 17[INC 7
tion of clock 1 when the mode control is low; shift Cllse 16(}Qc 8
left is accomplished on the high-to-low transition of NC []7 15 NC —
clock 2 when the mode control is high by connecting D)8 1afjQp ﬁ>3
the output of each flip-flop to the parallel input of 9 10 11 Q
the p.revious flip-flop {Qp to input C, e.tc.l' and serial o
data is entered at input D. The clock input may be 8 5 Zxx
applied commonly to clock 1 and clock 2 if both s 0o t
modes can be clocked from the same source. Changes
at the mode control input should normally be made NC - Nointernal connection
while both clock inputs are low; however, conditions
described in the last three lines of the function table
will also ensure that register contents are protected.
FUNCTION TABLE
INPUTS OUTPUTS
MODE CLOCKS PARALLEL
CONTROL | 21 T | SERA A ] c ) 0a %8 Qc %
H H X X X X X X Qao0 Qgo Qco Qpo
H i X X a b c d a b c d
H : X X Qgt Qct Qpt d Qgn Qcn Qpn d
L L H X X X X X Qao Qgp Qco Qpo
L X [ H X X X X H Qan Qgn Qcn
L X i L X % X X L Qan Qgn Qcn
t L L X X X X X Qap Qpo Qco Qpo
‘ L L X X X X X Qap Qgo Qco Qpo
i L H X X X X X Qao Qpo Qco Qpo
t H L X X X X X Qao Qo Qco Qpo
t H H X X % X X Qao Qgo Qco Qpo
TShifting left requires external connaction of Qg 1o A, Q¢ 1o B, and Qp to C. Serial data 1s 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 leval, | = transition from low 1o high leval
a. b, ¢, d = the lavel of steady state input at inputs A, B, C, or D, respectively.
Qap. OQpo. Qco. Qpg = the level of O s, Qg, Qg, or Qp, respectively, before the indicated staady state input conditions were astablished,
Qan Qan. Qcne Qo = the level of Qa, Q. Qg, or Qp, respectively, before the most-recent | transition of the clock,
PRODUCTION DATA decumants contain information
current us of publication date. Products conform to
specifications per the terms of Texas Instruments EXAS ¢ .
Recestary mcide tesing o1 41 poramers. INSTRUMENTS 2:297
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SN5495A, SN54LS95B, SN7495A, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

logic symbolt

SRG4
(6)
MODE -—E M2 (LOAD]
M1 [SHIFTI]
CLK1 %—h:\v 1C311 =
cLK2 —E=p 2c4
(1 m | C
SER — 3D {13)
A (2) 4D ——— Qp
B (3) a0 (12) o
c 14) (11) ac
D (5} (10) ap

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 6§17-12.
Pin numbers shown are for D, J, N, and W packages.

logic diagram (positive logic)
-‘ DATA INPUTS
-y A
r “A B c D"
D MODE  (6) (2) (3] 18) {8)
o controL —— o>
<. serIAL (1) = = o
o INPUT - -
®
wn

cLock1 (9)
RIGHTSHIFT —
cLock 2 (8}
LEFT-SHIFT R R R R
CK v —a>CK ? > CK <T7 L= CK
S Qp 1 S Qg S Q¢ S Qp
(13) {121 1 (10)
. %a Qg Qc Qp ,
"
QUTPUTS
2.208 TEXAS ‘Q’

INSTRUMENTS
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SN5495A, SN54LS95B, SN7495A, SN74LS95G
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

schematics of inputs and outputs
"05A 954

TYPICAL OF ALL OUTPUTS

EQUIVALENT OF EACH INPUT
== Veco

QUTPUT

Made control: Rgq = 3 kil NOM
Clock inputs: Rgg = 4 k{2 NOM
All other inputs: Rgg = 6 k2 NOM

‘95A. R 100 {2
L95: R - 50052

‘LS958 ‘L5958 'LS95B
EQUIVALENT OF CLOCK EQUIVALENT OF DATA TYPICAL OF ALL QUTPUTS
AND MODE CONTROL INPUTS AND SERIAL INPUTS 2
W g - - — 84—V
e Vee - 120 $2 NOM 3
217 2 NOM 15 k§I NOM m
__ @
INFUT INPUT -- o
OUTPUT ";
- g
R =
-
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SNG4’ SN5aLS’ SN74' SN74L8’ uNIT
Supply voltage, Ve (see Note 1) 7 7 7 7 v
Input voltage 5.5 7 5.6 7 v
interemitter voltage (see Note 2) 5.5 5.5 \
Operating free-air temperature range -5510 126 Oto 70 °C
Storge temperature range ~65 to 150 - 65 to 160 eC

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal.
2. This is the voltage batween two emitters of a muitiple-emitter input transistor. This rating applies between the clock-2 input and

the mode control input of the '95A.

I TEXAS {'.‘ 2.299
NSTRUMENTS
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SN5495A, SN7495A
4-BIT PARALLEL-SHIFT REGISTERS

recommended operating conditions

SN5496A SN7495A UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Vo 4.5 5 55 |4.75 § 525 v
High-level output current, lgH —800 —800 | uA
Low-level output current, lQL 16 16 | mA
Clock frequency, fglock 0 25 0 25 | MHz
Width of clock pulse, ty(clock) (See Figure 1) 20 20 s
Setup time, high-level or low-level data, tsy {See Figure 1) 15 15 ns
Hold time, high-level or low-lavel data, ty, (See Figure 1) 0 0 ns
Time to enable clock 1, tenable 1 (See Figure 2) 15 15 ns
[ Time to enable clock 2 (See Figure 2) 18 15 ns
Time to inhibit clock 1, tinhibit 1 (See Figure 2) 5 5 ns
Time to inhibit clock 2, tinhibir 2 See Figure 2) 5 5 ns
Operating free-air temperature, Ta 56 125 [i} 70 | °C

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

SN5496A SN7495A

PARAMETER TEST CONDITIONS? UNIT
MIN TYPI MAX |MIN TYPI MAX
Vi High-level input voltage 2 2 A
j ViL Low-level input voltage 0.8 08| V
r Vig Input clamp voltage Ve =MIN, 1j=—12mA ~1.5 -15| V
») Voo =MIN, V=2V,
VgH High-level output voltage 24 34 24 34 Vv
¢<D ViL= 08V, loH = —8004A
& Vee = MIN, ViH=2V,
(¢] VoL Low-level output voltage 0.2 0.4 0.2 04| V
(4] ViL=08V, IgL=16mA
“
Input t
 reureurrenta Vee = MAX, V=55V 1 1| ma
maximum input voltage
High-level Serial, A, B,C, D, 40 40
IIH input current Clock 1 or 2 Vee = MAX, Vi=24V HA
e Mode controt 80 80
ial, A, 8,C. D,
Low-level Serial. A. 8 -16 ~16
TR Clock 1 0r 2 Vee=MAX, V=04V mA
input current
Mode control -3.2 —3.2
los Short<ircuit output current§ Vg = MAX ~18 -57 | 18 -57 | mA
Icc  Supply current Veg = MAX, See Note 3 39 63 39 63 | mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommanded operating conditions.

t All typicat values are at Vog = 5V. Ta = 25°C.

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

NOTE 3: iggis maasured with all outputs and serial input open; A, B, C. and D inputs grounded; mode control at 4.5 V; and @ momentary 3V,
then ground, applied to both clock inputs,

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

PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
f Maximum clock frequenc 25 36 MH
max u. q Y Cy = 16pF, AL =400 0, z
tpLH Propagation delay time, low-to-high:-level output from clock See Figure 1 18 27| ns
1
tpHL Propagation delay time, high-to-low-level output from clock ou 21 32| ns

TeEXAS "@
2-300 INSTRUMENTS
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SN54LS95B, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

recommended operating conditions

SN54LS958 SN74LS958 UNIT
MIN NOM MAX |MIN NOM MAX

Supply voltage, Ve 4.5 5 55 |4.75 5 525 \4
High-level output current, IgH —400 —400 | pA
Low-level output current, g 4 8 | mA
Clock frequency, feigck 0 25 0 25 | MHz
Width of clock pulse, ty(clock) (see Figure 1) 20 20 ns
Setup time, high-level or low-level data, 1, {see Figure 1} 20 20 ns
Hold time, high-level or low-level data, ty, (see Figure 1} 20 10 ns
Time to enable clock 1, tenaple  fsee Figure 2) 20 20 ns
Time to enable clock 2, tapaple 2 (see Figure 2) 20 20 ns
Time to inhibit clock 1, tjnhibit 1 (see Figure 2) 20 20 ns
Time to inhibit clock 2, tjnnipit 2 {see Figure 2) 20 20 ns
Operating free-air temperature, T -55 125 0 70 | °C

2

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

t SN54L5958 SN74LS95B n
PARAMETER TEST CONDITIONS - UNIT Q
MIN _TYPE MAX |MIN TYPE MAX O
V|4 High-level input voltage 2 2 Vi ';
ViL Low-level input voltage 0.7 o8| Vv Q
Vg Input clamp voltage Vee = MIN, h'= —18 mA 1.5 =151 V D
A\ = MIN, ViH=2V,
VoH High-level output voltage cc IH 2.5 3.4 2.7 34 \" =l
Vi = ViL max, lgH = —400uA =
Vec=MIN. [ ama 025 04 025 04 -
VoL Lowlevel output voltage ViH=2V, v
Vi = V| max loL=8mA 0.35 0.5
Input current at
gl . . Ve = MAX, Vi=71Vv 0.1 0.1| mA
maximum input voltage
y ghlevel Voo =MAX, V=27V 20 | uA
IH input current cc ’ =< 2 .
Low-level
he . Vee = MAX, V=04V -0.4 -0.4 { mA
input current
lps Short-circuit output current § Ve = MAX -20 —-100 |-20 —100 | mA
lcc  Supply current Vee = MAX, See Note 3 13 21 13 21 | mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
* Al typical values are at Voe = 5V, Ty = 25°C.
5 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 3: Igg 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, Vcc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
f Maximum clock frequenc 25 36 MHz
o - q 4 - CL=15pF, R =2k,
tpLH Propagation delay time, low-to-high-level output from clock See Fi 1 18 27 ns
ee Figure
tpHL Propagation detay time, high-to-low-level output from clock 0 21 32| ns
[ TEXAS 2301
NSTRUMENTS
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SN5495A, SN54LS95B, SN7495A, SN74LS958
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT vee

I
{See Note C)
FROM DUTPUT

UNDER TEST

Co
1See Note B l

LOAD CIRCUIT

:‘- twidata) =
I

DATA
2 INPUT
-
—
r
v CLOCK 1 OR 2
5] INPUT
<. i | I ov
8 | "‘—“-' twiclock)
v I |
| ! VoH
OUTPUTS Vm' I Vl’
ef
Qa, Qg, Qc, or Op ll ) i \ v
;| i T - ot
|

tPHL -‘4'—"' P—“" PLH

NOTES: A. Input pulses are supplied by a generator having the following characteristics: t; = 10ns. tf < 10ns, and Zgyt = 50 0. For the data
pulse generator, PRR = 500 kHz; for the clock pulse generator, PRR = 1 MHz. When testing fonax. vary PRR. For "95A. tywidata)
> 20ns, ty(clock} 2 15 ns. For 'LS95B. tydata) = 20 ns, tyclack) = 18 78

C includes probe and jig capacitance.

All diodes are 1N3064 equivalent.

D. For '95A, Viaf = 1.5 V; for 'LSO5B. Vigy = 1.3 V.

o

VOLTAGE WAVEFORMS
FIGURE 1-SWITCHING TIMES

i
2.302 TeEXAS ‘b
- INSTRUMENTS
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SN5495A, SN54LS95B, SN7495A, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

ssma.. /S N f N\ " ~—~——="""" Vi
INPUT :
ViL

v
MODE IH
CONTROL R V— A S——
INPUT  tgnable 1 —p—-l p—-lL Tinhibit 1 v
CLOCK 1 v v IH
INPUT I ref ref

ViL

| 1
linhibit 2 —pe—————et e~ fomablez ViH
CLOCK 2 v { v
INPUT ref k ref
Vi
—— —— VOH
VoL

NOTES: A. Inputis at a low level.
B. For '95A, Vigs = 1.5 V; for LS958, Vg = 1.3 V.

VOLTAGE WAVEFORMS
FIGURE 2CLOCK ENABLE/INHIBIT TIMES

TTL Devices '

TEXAs ‘Q’

INSTRUMENTS
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