Signetics

Military Logic Products

FEATURES
o Bufiered clock and control inputs

o Shift right and parallel load
capability

¢ J-K (D) inputs to first stage
+ Complement output from last stage
¢ Asynchronous Master Reset

54L.S195A
Shift Register

4-Bit Parallel Access Shift Register

Product Specification

parallel, serial-to-parallel, or paral-
lel-to-serial data transfers at very high
speeds.

The 54LS195A operates on two primary
modes: shift right (Qy—Q,) and parallel

load, which are controlled by the state of
the Parallel Enable (PE) input.

Serial data enters the first flip-flop (Qp) via
the J and K inputs when the PE input is

appears as four common clocked D
flip-flops when the PE input is Low. After
the Low-ta-High clock transition, data on
the parallelinputs (Do - D3) istransferred to
the respective Qq - Q3 outputs.

Shift left operation (Q;—Q;) can be
achieved by tying the Q,, outputs to theD,.
1) inputs and holding the PE input low.

DESCRIP_TION e High, and is shifted 1 bit in the direction ORDERING INFORMATION
The functlonall characteristics gf the Qp->Q;-Q,->Q following each Low-to- DESCRIPTION ORDER CODE
54L.5195A 4-bit Parallel Access Shift reg- High clock transition. The J and K inputs -
ister are indicated in the Logic Diagram . S . 16-PIn Ceramic DIP 54LS195A/BEA
and Function Table. The device is usefulin  Prov 108 the flexibilty of the JK type input - e 2t Jrpn e 54LS195A/BFA
a _dunc ot a fe. h.ﬂpf evice lstgse u 'g for special applications and, by tying the -
wide vanety of shifting, counting and ..., hing together, the simple D type input L Ceramic LLCC 54LS195A/B2A
storage applications. It performs serial, for general ap;:,>licationsA The device
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54LS
All Inputs 1LSUL
All Qutputs 10LSUL
NOTE: Where a 54LS Unit Load (LSUL) is understood to be 20pA Iy and -0.4mA |
PIN CONFIGURATION LOGIC SYMBOL
WR A 5] vee 9 4 5 & 7
42 15] Qg l. l I I l
R E  a PE Do Dy D D3
2 —
oo [4] [l o 10 —{ cP g3 p— 1
o1 (5] 1—2“ % 3— K
a [11] o WR o O O Q3
% O o < rr
ano [g] 9| FE 115 1 1312
Vee = Pin16
GND = PinB
For LLCC pin assignments, see JEDEC Standard No. 2 For LLCC pin assignments, aee JEDEC Standard No. 2
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54LS195A

Ali parallel and serial data transfers are syn-
chronous, occuring after each Low-to-High
clock transition. The 54LS195 utilizes

for logic operation, other than the setup andre- is gated with the clock. Therefore, the
lease time requirements. Low-to-High MR transition should only occur

A Low on the asynchronous Master Reset (MR)

while the clock is Low to avoid false clocking on

zggi}:r:ggzrg:.g; "zﬁgaekmgre ' anoErgsn;lJZ inputsets all Qoutputs Low, independentof any the 541.5195.
ity » 14 L, a0 inp other input condition. The MR on the 54L.S195
LOGIC DIAGRAM
J X Do Dy D2 D3
@ @3 @ 5) (6) (4]
PE ___0 (]
L L Ll
(10) Ho
WH
- e 1 ) 1
rRog aFfo a0 rRpg
L—$cP —dcp T cp —w cP
“—>—s ot “Ps a3 “Ps apy PIs «
éﬁg - s::;s (15) (14) (13) u;‘ )

Qo Q Q2 Q3 T

For LLCC Pin Assignments, see JEDEC Standard No. 2

MODE SELECT — FUNCTION TABLE

OPERATING MODES INPUTS OUTPUTS
MR CP PE J K Dn Qo Q Q, Q; [}

Asynchronous reset L X X X X X L L L L H
Shift, set first stage H T h h h X H [ Qi Q@ Q@
Shift, reset first stage H T h I | X L % q % [
Shift, toggle first stage H T h h 1 X T G0 a % [
Shift, retain first stage H ) h l h X Q q Q@ [
Paratlel load H T | X X dy do dy da da d3

H = High voltage level

L = Low voltage level

X = Don'tcare

| = Low voltage level one setup time prior to the Low-to-High clock transition

h = High voltage level one setup time prior to the Low-to-High clock transition

a
EN

w2
£

Low-to-High clock transition
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= Lower case letters indicate the state of the referenced input (or output) one setup time prior to the Low-to-High clock transition
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ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 7.0 \
V) Input voltage range -0.5t0+7.0 A

Iy Input current range -30 to +1 mA
Vo Voltage applied to output in High output state range -0.510 +Vcc \
Tste Storage temperature range -651t0 +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Min Nom Max

Vee Supply voltage 45 50 55 \
Viy High-level input voltage 2.0 v
Vi Low-level input voitage +0.7 \"
Ik Input clamp current -18 mA
loH High-level output current -400 HA
loL Low-level output current 4 mA
Ta Operating free-air temperature range -65 +126 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Min Typ? Max

Vou High-level output voltage Vee =Min, Vig = Min, V= Max, lgy = Max 25 34 A
Voo Low-level output voltage Vee =Min, Vi = Min, Vi = Max, lg = Max 0.25 0.4 Vv
Vik Input clamp voltage Ve = Min, 1= Ik -1.5 Vv
Iz :233: et maximum Voo = Max, Vi = 7.0V 0.1 mA
Ty High-level input current Vee = Max, V| =2.7V 20 pA
" Low-ievel input current Vee = Max, V= 0.4V 0.4 mA
los Short-circuit output current? Ve = Max -20 -100 mA
lcc Supply current’ (total) Veo = Max 14 21 mA

AC ELECTRICAL CHARACTERISTICS T, = 25°C, V¢ = 5.0V5

SYMBOL PARAMETER TEST CONDITIONS umMITs UNIT
C, =15pF
Min Max
fuax Maximum clock frequency Waveform 1 30 MHz
I Wavetorn 2 |
tPHL Propagation delay, MR to output Waveform 2 30 ns
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Shift Register 54LS195A
AC SETUP REQUIREMENTS T, 25°C, Ve = 5.0V
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Min Max
tw Clock pulse width Waveform 1 16 ns
tw Master Reset pulse width Waveform 2 12 ns
ts Setup time, J, K and data to clock Waveform 3 15 ns
th Hold time, J, K and data to clock Waveform 3 0 ns
ts Setup time, PE to clock Waveform 4 25 ns
th Hold time, PE to clock Waveform 4 0 ns
tec Recovery time, MR to clock Waveform 2 25 ns
AC ELECTRICAL CHARACTERISTICS T, = 25°C, Vec = 5.0V
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Cp = 50pF
Min Max
fuax Maximum clock frequency Waveform 1 30 MHz
b | romseon el Wavolrn R
tPHL Propagation delay, MR to output Waveform 2 35 ns
AC ELECTRICAL CHARACTERISTICS T, = -55°C and +125°C, V¢ = 5.0V5
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
C_ = 50pF
Min Max
fMax Maximum clock frequency Waveform 1 30 MHz
Sl Wavslorn | =
tPHL Propagation delay, MR to output Waveform 2 46 ns
AC SETUP REQUIREMENTS T, - -55°C and +125°C, Vg = 5.0V5
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Min Max
tw Clock pulse width Waveform 1 18 ns
tw Master Reset pulse width Waveform 2 12 ns
ts Setup time, J, K and data to clock Waveform 3 20 ns
th Hold time, J, K and data to clock Waveform 3 10 ns
ts Setup time, PE to clock Waveform 4 25 ns
[ Hold time, PE to clock Waveform 4 10 ns
trec Recovery time, MR to clock Waveform 2 25 ns
NOTES:
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

HsWOWN

and function table operating mode.
. All typical values are at V¢g = 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.

. With all outputs open, PE grounded, and > 4.0V applied to the J, K, and Data inputs, Icc is measured by applying a momentary ground, fol-

lowed by > 4.0V to MR, and then a momentary ground, followed by > 4.0V to clock.

. These parameters are guaranteed, but not tested.
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AC WAVEFORMS
WR s v '™
r-— ty
RE
cp va
Vo
a M i tPHL
VoL VoH
Q ™M
VoL
Waveform 1. Clock to Output Waveform 2. Master Reset Pulse Width, Master Reset to
Delays and Clock Pulse Width Output Delay and Master Reset to Clock Recovery Time
SERIAL-SHIFT RIGNT PARALLEL LOAD

VoH VOH
¢ Vi \ Qn  RESPONSE X Qp=0n 4 Qn=Dp
VoL Vou
Waveform 3. Data Setup and Hold Times Waveform 4. Setup and Hold Times
Parallel Enable to Clock
NOTE: Vjy = 1.5V
The shaded areas indicate when the input is permitied to change for predictable output performance.
TEST CIRCUIT AND WAVEFORM
Vx Vcc 5.0V w 2w
NEGATIVE
T PULSE VK
A 0.3v ov
L
ViN Your
PULSE D.UT. LK) —’I |-—
GENERATOR
tTHI il
=il _.l 3.0V
RY cL D 2.v
POSITIVE
PULSE AL
= T = = = = w 1 Ry o
Test Circult for 54 Totem-Pole Outputs input Pulse Definition
INPUT PULSE CHARACTERISTICS
FAMILY
Ry Vu Rep. Rate Tw Trn TruL
54LSXXX 2.0kQ 1.3V 1MHz 500ns <15ns <6ns
DEFINITIONS:
Cy = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zgyt of Pulse Generators.
D = Diodes are 1IN916, 1N3064, or equivalent.
Vx = Unclocked pins must be held at: <0.8V; 2.7V or open per FunctionTable.
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