TYPES SN54195, SN54LS195A, SN545195,
SN74195, SN74LS195A, SN745195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

"MARCH 1974 —REVISED APRIL 1986

 Synchronous Parallel Load SN54195, SN54LS195A, SN54S195 ... J OR W PACKAGE
L. . . SN74195 ... J ORN PACKAGE
* Positive-Edge-Triggered Clocking SN74LS195A, SN745195 . . . D, J ORN PACKAGE
¢ Paraliel inputs and Qutputs from (TOP VIEW)
Each Flip-Flop cRr O el vee
» Direct Overriding Clear J02 s0o0a
3 . ks 14]] Qg
¢ J and K inputs to First Stage als i ac
* Complementary Outputs from Last Stage sls 120>
. cs npDop
* For Use in High Performance: o O~ 10[] CLK
Accumulators/Processors anD [e of] sH /D
Serial-to-Parallel, Parallel-to-Serial
Converters
SN54LS195, SN545195 . . . FK PACKAGE
L SN74L§195, SN745195 . .. FN PACKAGE
description

(TOP VIEW}

These 4-bit registers feature parallel inputs, parallel out-
puts, J-K serial inputs, shift/load con-
trol input, and a direct overriding clear. All inputs are
buffered to lower the input drive requirements. The
registers have two modes of operation:

Parallel (broadside) load
Shift (in the direction Qa toward Qp)

Parallel loading is accomplished by applying the four
bits of data and taking the shift/load control input fow.

The data is loaded into the associated flip-flop and ap- 3
pears at the outputs after the positive transition of the
clock input. During loading, serial data flow is inhibited. !
. ; ; 2]
Shifting is accomplished synchronously when the NC - No intarnal connection wl
shift/load control input is high. Serial data for this mode Q
is entered at the J-K inputs. These inputs TYPICAL TYPICAL ;
. . = YP
permit the first stage to perform as a J-K, D-, or TvPE Mi’sEM::E::‘:?CK Dls;?l::ﬁ'?ot\l w
T-type flip-flop as shown in the function table. 195 29 MHz 195 mW (]
The high-performance 'S195, with a 105-megahertz jﬁ;g% 132 m:z 3;2 ma o |
N . . . . z
typical maximum shift-frequency, is particularly attrac- m l;
tive for very-high-speed data processing systems. In
most cases existing systems can be upgraded merely by
using this Schottky-clamped shift register.
FUNCTION TABLE
H = high fevel (steady state)
INPUTS OUTPUTS L = low level (steady state}
SHIFT/ SERIAL | PARALLEL = X = irrelevant (any input, including transitions)
CLEAR LOAD CLOCK J K|lAa 8 c D Ga Q8 Q¢ Qo Qo t = transition from low to high levsi
L x X X X 1x X X X L L L L " a, b, ¢, d = the level of staa.dy—state input at A, B,
— C, or D, respectively
H L t X X]a b ¢ d a b c d d QagQ. Qgo. Qco. Cpo = the fevel of Qp, Qg. Oc.
WOl wo| Ll XX X X x|0a0 Ggo Oco Gpo Ooo fore ‘Do inrostad meacy-
H H ' L H|X X X X|Qap Qap O8n Qcn 9Cn state input conditions
H H t L L|X X X X| L Qan Qgn Qcn Qcn were established
H H ' H H|X X X X| H Qan Qgn Qcn Qcn Qan. Qgn, Qcn = the level of Qa, Qg, or Qc,
H — — respectively, before the most-
H ! H L |X X X X|Qan Qan OBn Qcn Ycn recent transition of the clock
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TYPES SN54195, SN54LS195A, SN54S5195,
SN74195, SN74LS195A, SN745195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

logic diagram

S30IA3A 111 u

o

PARALLEL INPUTS

SERIAL
INPUT

CLR

Qp

—p> CK

(7

1‘21 (11)

{

CLR

acl—e —<{>——s

L _abck

(6)

(13)

CLR

agl—e —-OD—S

(14)

X
(8]
A »
g |
' Py
] 1 G
«IS s
W’—C d «
= a
s | I

(3)

>,

(2)

2

sHB Y

Qp Gp

Qc

Qg

Vv

PARALLEL OUTPUTS

tThis connection is made on 195 only.

Pin numbers shown on logic notation are for D, J or N packages.
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TYPES SN54195, SN54LS195A, SN545195,
SN74195, SN74LS195A, SN745195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

typical clear, shift, and load sequences

|
CLR 1 J : 1 |
] | 1
J | T 1 i |
SERIAL N ) \ ) ]
INPUTS K ! 1 1 | t
> | i [ |
SH/LD T | | S
1 f | i
A | { [ W1 1 |
] | 1 1
PARALLEL| B ] | L | |
DATA < | | { t
INPUTS c ] ! | TR -
i | 1 I
D { I L | |
I ] 1 1
ap ___3 1
R | | )
0 “”71 ] 1 | 1
QUTPUTS [ 1 i
joc -2 ! [ 1 1 L | 1
i 1 t ]
op “”7°1 ! | 1 ! | 1 I 1
| | [ [
| pe———— SERIAL SHIFT ————— je————SERIAL SHIFT————=
CLEAR LOAD

TTL DEVICES H
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TYPES SN54195, SN54LS195A, SN545195, SN74195, SN74L.5195A, SN745195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

schematics of inputs and outputs

‘195
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
v - Vee
cc - 100 & NOM
Raq
INPUT. -
OUTPUT
Clock input: Rgp =4 k2 NOM
All other inputs: Raq =6 k{I NOM
‘LS195A
EQUIVALENT OF J, K, EQUIVALENT OF CLR, CLK, AND TYPICAL OF ALL OUTPUTS
A, B, C, AND D INPUTS SH/LD INPUTS
—_—y vee
p.
120 2 NOM
Vee —_— Vee —T_— - r
P4 _—
15 kSL NOM 17 k82 ¢
3 2
-—— INPUT -— 1 OUTPUT
3 ~-
-
2
a 'S195
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
—_——— ———vee
v 50 & NOM
cc -
Req —_— r
INPUT -— b
OUTPUT
CLR, SH/LD: Rgq = 4 k{2 NOM
Atl other inputs: qu = 2.8 kI NOM
T i
3.782 EXAS U
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TYPES SN54195, SN74195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

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

Supply voltage, Vo {see Note 1) . . . . . . . . . oL oo e 7V
Input voltage T . b5V
Operating free-air temperaturerange: SNG4195 . . . . . . . . . . . . . . ... ... -55°Ct0125°C

SN74195 . . . . . . . L ..o e e 0°C to 70°C
Storage temperature fange . . . . . . . . . . . e e e e e e .. ... —85CtO 150°C

NOTE 1: Voltage vaiuas are with respact to network ground terminal.

recommended operating conditions

SN64195 SN74195 UNIT
MIN NOM MAX |MIN NOM MAX
Supply vohtage, Voo 45 5 5.5 |14.75 5 525| V
High-level output current, igH —800 . —800 | uA
Low-level output current, Ig| 16 16| mA
Clock frequency, foock o 30 0 30| MHz
Width of clock input pulse, tyiclock) 16 16 ns
Width of clear input pulse, ty(clear) 12 12 ns
Shift/load 25 25
Setup time, tg (see Figure 1) Serial and parallel data 20 20 ns
Clear inactive-state 25 25
Shift/load release time, t;gjease (see Figure 1) 20 10f ns
Serial and parallel data hoid time, ty {see Figure 1) 0 a ns
Operating free-air temperature, Ta —~55 125 0 70| °cC
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted} 3
PARAMETER TEST CONDITIONS' MIN TYPI MAX |UNIT
ViH High-level input voltage 2 v
V)L Low-level input voltage 08| v m
Vik Input clamp voitage Veg = MIN, 1= -12mA -151 Vv o
VgH High-level output voltage Veo s MIN. Vi =2V, 24 34 \ ;
Vi =08V, gy = —800uA w
VoL Low-level output voltage Vee TMIN. Vi =2V, 02 04| v (]
Vi =08V, gL =16mA
Iy Input current at maximum nput voltage Veg = MAX, V=55V 1] mA =l
Iy High-level input current Voo = MAX, V=24V 40 | uA t
L Low-tevel input current Vee = MAX, V=04V 1.6 | mA
los Short-circuit output current® vee = MAX SN54195 | ~20 =57 mA
SN74195 18 -57
tcc  Supply current Ve = MAX,  SeeNote 2 39 83 | mA
tFor conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
LAl typical valuesare at Ve =5V, Ta - 25'°C.
§No( more than one cutput should be shorted at 2 time
NOTE 2: With all ocutputs open, shift/ioad grounded, and 4.5 V apphed to the J, K, and data inputs, Icg is measured by applying a
momentary ground, followed by 4.5 V, 1o clear and then applying a momentary ground, followed by 4.5 V, to clock
switching characteristics, Vec =5V, TA=25°C
PARAMETER TEST CONDITIONS | MiN TYP MAX |UNIT
fmax Maximum clock frequency 30 39 MHz
tpHL Propagation delay time, high-to-low-level output from clear CL=15pF, 19 30 ns
tpiH Propagation delay time, low-to-high-level output from clock RL- éOO N 14 22 ns
tpH| Propagation delay time, high-to-low-level output from clock See Figure 1 17 26 | ns
Texas WP
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TYPES SN54LS195A, SN74LS195A
4-BIT PARALLEL-AGCESS SHIFT REGISTERS

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

Supply voltage, V¢ (see Note 1)

Input voltage e
Operating free-air temperature range: SN54L8195A
SN74LS195A

Storage temperature range
NOTE 1: Voltage valuas are with respect to network ground terminal.

recommended operating conditions

7V
7V

-55 Cto 125°C
0°C to 70°C
—65°C to 150°C

SNS4LS195A SN74LS195A ONIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Voo 4.5 5 55 |4.76 § 52| V
High-level output current, IgH —400 —400 | wA
Low-level output current, IgL 4 8| mA
Clock frequency, feiock 0 30 o 30 | MHz
["Width of clock or ciear pulse, twiclock} 16 16 ns
Width of clear input pulse, ty(ciear) 12 12 ns
Shift/load 25 25
Setup time, tg, (see Figure 1) Seriat and paralle! data 15 15 ns
Clear inactive-state 25 25
Shift/load release time, tygjease (see Figure 1) 20 20| ns
Serial and paraliel data hold time, ty, (see Figure 1} 0 4] ns
Operating free-air temperature, TA —55 125 0 70| °c

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

PARAMETER TEST CONDITIONS' SNS4LS196A SN741L5195A UNIT
MIN TYP! MAX |MIN TYP! MAX
Vi High-level input voltage 2 2 v
ViL Low-ievel input voltage 0.7 08| V
Vik Input clamp voltage Vge = MIN, I1=~-18mA -15 —15| Vv
Vee = MIN, ViIH=2V,
VoH High-level output voitage cc tH 25 34 27 34 \'
VL = Vi max, IgH = ~A00 uA
Vee = MIN, ViH=2V, [lgL=4mA 0.25 0.4 0.26 04
VoL Low-level output voitage cc tH oL v
Vi = Vi, max oL =8mA 0.35 0.5
Input current at
Iy P R i Voc=MAX, V=7V 0.1 0.1 ma
maximum input voltage
ItH  High-level input current Voo = MAX, =27V 20 20| uA
fi  Low-level input current Vee = MAX, V=04V -0.4 —04( mA
los  Short-circuit output current¥ | Voo = MAX -20 —100 | —20 -100| mA
Icc Supply current Voo = MAX,  See Note 2 14 21 14 21| mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended opsarating conditions.
IAItypical values are at Voo = 5 V. T < 25 €
YN0t more than one output shauld be shov(sd at a time, and duration of the short-circuit should not exceed one second,
NOTE 2: With all outputs open, shift/load grounded, and 4 5 V applied to the J, K and data inputs, igg s measured by applying a momentary
ground, totlowed by 4.5 V, to clear and then applying a momentary ground. followed by 4.5 V, to clock
switching characteristics, Vcc =5 V, TA = 25°C
PARAMETER TEST CONDITIONS [ MIN TYP MAX|UNIT
fmax Maximum clock frequency 30 39 MHz
- - - Cy = 159F,
tpy. Propagation delay time, high-to-low-level output from ciear Ry =2 ki 19 30| ns
tpH Propagation delay time, jow-to-high-level output from clock Sel; Figure"l 14 22| ns
tpHL Propagation delay time, high-to-low-level output from clack 17 26| ns
T {l’
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TYPES SN545195, SN745195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

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

Supply voltage, Ve (seeNote 1) . . . . . . . . L o Lo 7V
Inputvoltage . . . . . . . . . . .o e e e e e e e e e e 55V
Operating free-air temperaturerange: SN54S195 . . . . . . . . . . . . . . . . . . . —56°C to 126°C

SN748195 . . . . . . . . . . ... . ...... 0CtwI0C

Storage temperature range —65°C to 150°C

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

recommended operating conditions

SN545195 SN745196 UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Voi 45 5 55 |4.75 5 525 \2
High-level output current, Ioy -1 -1 | mA
Low-level output current, Ig 20 20 | mA
Clock frequeney, foiock 0 70 [ 70 | MHz
Width of clock input pulse, tyy(clock) 7 7 ns
Width of clear input pulse, ty(clear) 12 12 ns
Shift/load 11 11
Setup time, tg, (see Figure 1} Serial and parallel data 5 5 ns
Clear inactive-state 9 9
Shift/load release time, trgjease (see Figure 1} 6 6| ns
Serial and parallel data hold time, tj {see Figure 1) 3 3 ns
Operating free-air temperature, T —556 125 0 70 | °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 3
PARAMETER TEST CONDITIONST MIN  TYPl MAX |UNIT
V|4 High-level input voltage 2 A\
ViL Low-level input voltage 08| Vv (2]
Vik Input clamp voltage Ve = MIN, 1) =—-18mA -1.2| v Lcu)
Vee = MIN, ViH=2V, SN545195 25 34 -
VOH High-level output voitage v
ViL=08V, lon=-1mA |SN748195 27 34 >
Vee - MIN, Vin-2V, Ll.l
Vor Lowlevel output voltage cc tH 05| V Q
ViL=08V, loL = 20mA
1y Input current at maximum input voltage Ve = MAX, Vi=55V 1| mA -
lj4  High-level input current Ve = MAX, V=27V 50 | wA =
ljL  Lowleve! input current Vee = MAX, Vij=05V -2 | mA -
log Short-circuit output current® Ve = MAX —40 —~100 | mA
SN548195 70 99
i Supply current Ve = MAX, See Note 2 I mA
cC  Suppl cc [sn7as195 70 108
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
?AII typical values areat Ve =5V, Ta = 26°C.
§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 2: With all outputs open, shift/load grounded, and 4.5 V applied to the J, K, and data inputs, lgg is measured by applying 2 momentary
ground, followed by 4.5 V, to clear, and then applying 8 momentary ground, fallowed by 4.5 V, to clock.
switching characteristics, Vg =5V, Ta = 25°C
PARAMETER TEST CONDITIONS [MIN TYP MAX |UNIT
frmax Maximum clock frequency Cf - 15 pF 70 105 MHz
tpHL Propagation delay time, high-to-low-level autput from clear RL _ 28[’;51' 125 185 1{ ns
tpLH Propagation delay time, low-to-high-level output from clock S L Fi 1’ 8 12 ns
ee Figure
tpHL Propagation delay time, high-to-low-level output from clock 9 11 165 | ns
Te X3
XAS 3-785
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TYPES SN54195, SN54LS195A, SN545195,
SN74195, SN74LS195A, SN745195

4-BIT

PARALLEL-ACCESS SHIFT REGISTERS

W
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NOTES:

[
—=- VoH
ASSOCIATED v v v
OUTPUT Q ref Vret ref

PARAMETER MEASUREMENT INFORMATION

OUTPUT  Vgo

R (See Note C}
FROM OUTPUT
UNDER TEST

C =15pF
{See Note B}

LOAD FOR OUTPUT UNDER TEST

bl ty(clear)

3v
CLR
————_————_——- 0V
L—D(n+1
———= 3V
CLK
i ov
r"—‘h
ety ey
i v 3v
OATA
v \
(See Note G} ref ref
——————-0ov
= gy ——
| [t trelease
| | + 3v
SH/LD Vref Vref:
———t——————= v
bo—tpH —o

|

VoL
VOLTAGE WAVEFORMS

A. The clock pulse generator has the following characteristics: 2oyt =50 82 and FRR < 1 MHz. For "195, t, < 7 ns and 4 < 7 ns.
For 'LS195A, t, < 15 ns and it < 6 ns. For 'S195, t, = 2.5 ns and t¢ = 2.5 ns. When testing fp,5,, vary the clock PRR.
. C_ includes probe and jig capacitance.
. All diodes are 1N3064 or equivalent.
A clear pulse is applied prior toc each test.
For 195 and "S195, V of = 1.5 V; for 'LS195A, V g = 1.3 V.
. Propagation delay times (tp( y and tpyy ) are measured at t, 4 ¢. Proper shifting of data is verified at th+4 With a functional test.
. Jand K inputs are tested the same as data A, B, C, and D inputs except that shift/ioad input remains high.
.ty = bit time before clocking transition.
th+1 = bit time after one clocking transition.
th+4 = bit time after four clocking transitions.

FIGURE 1-SWITCHING TIMES

IOMMUAow®
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