@ MOTOROLA

DESCRIPTION — The SN54LS/74L.S195A is a high speed 4-Bit Shift
Register offering typicai shift frequencies of 39 MHz. It is useful for a
wide variety of register and counting applications. It utilizes the
Schottky diode clamped process to achieve high speeds and is fully

compatible with all Motorola TTL products.

& TYPICAL SHIFT RIGHT FREQUENCY OF 39 MHz

® ASYNCHRONOQUS MASTER RESET

® J, K INPUTS TO FIRST STAGE

® FULLY SYNCHRONOUS SERIAL OR PARALLEL DATA
TRANSFERS

@ INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION

EFFECTS

PIN NAMES

PE
Po —P3
J

K

cp
MR
Qo —Q3
Q3

NOTES:

Parallel Enable (Active L.OW) Input
Parallel Data Inputs

First Stage J (Active HIGH} input
First Stage K (Active LOW) input
Clock {Active HIGH Going Edge)
Input

Master Reset {Active LOW) input
Parailel Qutputs (Note b)
Complementary Last Stage Qutput
(Note b)

a. 1 TTL Unit Load (U.L.} = 40 A HIGH/1.6 mA LOW.
b. The Output LOW drive factor is 2.5 U.L. for Mititary (54) and 5 U.L. for
Commercial {(74) Temperature Ranges.

SN54LS195A
SN74LS195A

UNIVERSAL 4-BIT
SHIFT REGISTER

LOW POWER SCHOTTKY

‘%L_OADING {Note a)

HIGH

05U.L.
0.5 UL
05 UL
05 UL

Q5 U.L
05 UL
10U.L.

10uL

LOW

0.25 UL

025 UL
025 UL
0.26 U.L.

0.25 UL
0.25 UL
5(2.5) UL
5(2.5)U.L.

LOGIC SYMBOL

94 586 7
PE By Py Py P
- 5 Pt P2 P3
10 ~—Jcp Q3 jo—11
S—AKMRQ a
o 0103 O3
115 14 13 12
Vee = Pin 16
GND = Pin 8

LOGIC DIAGRAM

CONNECTION DIAGRAM
DIP (TOP VIEW)

tE U K Py £y Py R Cp
) %\3 3 ] (5 G l:{% (i9)
et e
4 S & b J Suffix — Case 620-08
Cpgnf— Cp Cp Cog, (Ceramic)
R . f 3 N Suffix — Case 64B-05
o cp lopcP Lot-cr Lq cP {Plastic)
"°>" s 09 ——oD- 5 o 5 sz s oy —-I voTe.
Vee = Pin 16 /‘§" i @ ‘:Z:‘/ Q‘) The Fiatpak version has the same
cC X Qg Qy [¢}] Qg 83 pinauts {Connection Diagram) as the
GND = Pin8

(= Pin Numbers

Dual In-Line Package.
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SNB41S/74L8196A

FUNCTIONAL DESCRIPTION — The Logic Diagram and Truth Table indicate the functiona! characteristics of the
LS195A 4-Bit Shift Register. The device is useful in a wide variety of shifting, counting and storage applications. 1t
performs serial, paraliei, serial to paraliel, or paralfel to serial data transfers at very high speeds.

The LS195A has two primary modes of operation, shift right {Qg = Q1) and parallel ioad which are controlied by the
state of the Parallel Enabte (PE) input. When the PE input is HIGH, serial data enters the first flip-flop Qg via the J
and K inputs and is shifted one bit in the direction Qg ~> Q¢ —> Q2 — Q3 foliowing each LOW to HIGH clock transi-
tion. The JK inputs provide the flexibility of the JK type input for special applications, and the simple D type input
for general applications by tying the two pins together. When the PE input is {.OW, the L.S185A appears as four
common clocked D flip-flops. The data on the paraltel inputs Pg, Pq, P2, P3 is transferred to the respective Qq, Q4,
Q3, Q3 outputs following the LOW to HIGH clock transition. Shift left operations (Qz = Q2) can be achieved by
tying the Qp, outputs to the Py__q inputs and holding the PE input LOW.

All serial and parallel data transfers are synchronous, occurring after each LOW to HIGH clock transition. Since the
LS195A utilizes edge-triggering, there is no restriction on the activity of the J, K, P,y and PE inputs for iogic operation
— except for the set-up and release time requirements.

A LOW on the asynchronous Master Reset (MR) input sets all Q outputs LOW, independent of any other input
condition.

MODE SELECT — TRUTH TABLE

!
OPERATING MODES — — INPUTS — OUTPUTS p

MR PE J K P Qg a Q3 Q3 Qs

Asvnchronous Reset L X X X X L L L L H
Shift, Set First Stage ! H h h h X H Qo 4q ap 62
Shift, Reset First Stage H h { ] X L qg ay 9z 52
Shift, Taggle First Stage H h h | X EO ag ay ap 52
Shift, Retain First Stage H h [ X ag ag ay an 62

! Parallel Load B H | X X Py Po Py Py Py EZ}

L = LOW voltage levels
H = HIGH voliage levels
X = Don't Care
= LOW voitage levei one set-up time prior to the LOW to HIGH clock transition.
h = HIGH voltage level one set-up time prior to the LOW to HIGH clock transition.
P, {a,) = Lower case letters indicate the state of the referenced input {or output) one set-up time prior to the
LOW to HIGH clock transition,

GUARANTEED OPERATING RANGES

SYMBOL PARAMETER r MIN TP MAX UNIT
vee ! Supply Voltage 54 45 | 50 5.5 v
_j 74 475 5.0 5.25
TA | Operating Ambient Temperature Range 54 -55 25 125 “C
' 74 0] 25 70
1OM Qutput Current — High 54.74 ~0.4 mA
tor Output Current — Low 54 ‘ 4.0 mA
. R B S T\ S
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SN541S/74LS195A

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (uniess otherwise specified)

T

LIMITS
Y PARAMETER i T
SYMBOL AMETE Wi T e T A ] NS TEST CONDITIONS
) Guaranteed Input HIGH Voltage for
Vi Input HIGH Voltage 2.0 L B % All Inputs
54 i 07 Guaranteed input LOW Voltage for
ViL Input LOW Voltage L 74 [ o8 Vv Aft inputs
i ——. . -
Vik [input Clamp Diode Voltage 065| 15 | V Ve = MIN, iy = - 18 mA
T { ~ e
| 54 25 | 35 v | Vo= MIN Ign = MAX, Vi = Vi
VOH | Qutput HIGH Voltage ] = ﬁ—z T3 f l " 1 or Vit_per Truth Table
N 1 N i i
‘ [ 5474 o025 1 04 | v loL= 40 mA | Vee = Voo MIN,
T — -
VoL | Qutput LOW Valtage 2 ["035 | o5 v 0L =80 mA | YIN= VILor ViH
| ) [ ! | 1 per Truth Table :
] ] | 20 | pA | VecmMAX Viy = 27V
t irnput HIGH e t ; -
H | Input HIGH Current | [ 01 | mA | Veos MAX V= 70V
h | Input LOW Current ] | 04 | mA | Voo=MAX V=04V -
oS Short Circuit Current [ 20 | L 100 | mA | Vee= MAX -
lee Power Supply Current | L iz mA | vee = MAX -
AC CHARACTERISTICS: T = 25°C -
LIMITS ] I
M ! PARAMETER [ - uNITS | TEST CONDITIONS
SYMBOL i t MIN | TYP | MAX | | e -
farax | Maximum Clock Freguency 30 ,L 39 i MKz z
U — |
tPLH Propagation Delay i ! 14 22 } ns 1 Voo =50V
tPHL  Clock to Quiput [ ’ 17 26 | N CL = 15 pF
I ; |
Propagation Delay ’ | .
PHL (MRwouwpu | j O A . .
AC SETUP REQUIREMENTS: 7o = 25°C
SYMBOL i PARAMETER LIMITS UNITS TEST CONDITIONS
i
MIN | TYP | MAX L
W CP Clock Pulse Width 16 i ns
W MR Pulse Width 12 | i ns
— - T
ts | PE Setup Time 25 | ] ns Voo =50V
ts 1 Data Setup Time 15 ns
trec Recovery Time 25 ns
tre PE Release Time | i 10 ns
th Data Hold Time ( 0 I ] ns
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SN54LS/74LS195A

SETUP TIME {t} is defined as the minimum time required for the correct logic leve! to be present at the logic input prior to
the clock transition from LOW to HIGH in order to be recognized and transferred to the outputs.

HOLD TIME (ty,) is defined as the minimum time following the clock transition from LOW to HIGH that the logic level must

be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic
level may be released prior to the clock transition from LOW to HIGH and still be recognized.

RECOVERY TIME (t,,.} is defined as the minimum time required between the end of the reset pulse and the clock
transition from LOW to HIGH in order to recognize and transfer HIGH data to the Q outputs.

AC WAVEFORMS

The shaded areas indicate when the input is permitted to change far predictable ocutput performance.

CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

CLOCK

OUTPUT

CONDITIONS: J=
K=

PE=MR=H
L

Fig. 1

MASTER RESEY PULSE WIDTH,
MASTER RESET TO OUYPUT DELAY AND
MASTER RESET TO CLOCK RECOVERY TIME

w— ]
|
=

13v
CLOCK
L‘PHL
OUTPUT —”
1.3V
CONDITIONS: PE=L

Po=Py=Py=Py=H

Fig. 3

SETUP (1, AND HOLD {1} TIME FOR SERIAL
DATA {4 & KI AND PARALLEL DATA (Pg, Pq, Py, P3)

/

R

T, J77777F e

it tg(H)
thil) = 0 — |t ()= 0

Po-#s W F7777 7 Ry o LRI

-}«s&L>L— 4 toiH) [
—.“v 1 =0 th{H =0

13V
CLOCK

CONDITIONS: MR =H

*J and K set-up time affects Qg only

Fig. 2

SETUP (t;) AND HOLD (tp} TIME FOR PE INPUT

1 LOAD PARALLEL DATA } [LOAD SERIAL °‘"}

| SHIFT RIGHT

e s 7 A Ry
10 —LTJ}:I 1ol —Llre—'}:‘

CLOCK 13V 1.3v

ouTePuT Qpy =P

CONDITIONS: MR = H _
’QO state will be determined by J and K inputs

Fig. 4
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