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SN54195, SN54LS195A, SN54S195,
SN74195, SN74LS195A, SN74S195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

MARCH 1874 --REVISED MARCH 1988

SDL3076

¢ Synchronous Paraliel Load SN54195, SN54LS195A, SN645195 . .. J OR W PACKAGE
SN741965 . . . N PACKAGE

* Positive-Edge-Triggered Clocking SN74LS195A, SN745195 . . . D OR N PACKAGE

¢ Parallel Inputs and OQutputs from (TGP VIEW)
Each Flip-Flop R [T The Vee
* Direct Overriding Clear £ Ez 15[J Qa
i . K (3 Q
= Jand K Inputs to First Stage A (s :;%Qg
* Complementary Outputs from Last Stage B0s 2[JQp
[ Q
* For Use in High Performance: g E7 :;% CEK
Accumulators/Processors GND Cls o[] SH/ID
Serial-to-Parallel, Parallel-to-Serial
Caonverters
o SN54LS195, SN54S195 . . . FK PACKAGE
description (TOP VIEW)

These 4-bit registers feature paralle! inputs, parallel
outputs, J-K serial inputs, shift/ioad (SH/LD} control
input, and & direct overriding clear. All inputs are
buffered to lower the input drive requirements. The
register has two modes of operation:

Parallel (breadside) load
Shift {in the direction Qa toward Qp)

Parallel loading is accomplished by applying the four
bits of data and taking SH/LD low. The data is loaded
into the associated flip-flop and appears at the cutputs
after the positive transition of the clock input. During
loading, serial data flow is inhibited.

MNC - Na internal connection

Shifting is accomplished synchronously when SH/LD
is high. Serial data for this mode is entered at the J-K

inputs. These inputs perrnit the first stage to perform 4, MAX.!I-I\:::V??:LO TYPICAL
A . - LOCK POWER
N - T- flip-flop as sho th
:-:s a _J K, DI. or T-type flip-tlop pungin the FREQUENCY CISSIPATION
unction table. ‘195 39 MHz 195 mw
igh-performance 'S195, with a 105-megahert 1LS1954 39 MHz 70 mW
The high-perfor ce a 106 gahertz 5195 105 MHz 350 mw

typical maximum shift-frequency, is particularly attrac-
tive for very-high-speed data processing systems. In
maost cases existing systems can be upgraded merely
by using this Schottky-clamped shift register.

FUNCTION TABLE

INPUTS OUTPUTS H = high level (steady state)
SHIFT/ SERIAL] PARALLEL L = low ievel (steady state}
= X = irrelevant (any input, including transitians)
CLEAR LOAD CLOCK ™ Xla B c 0]% 9 QG Op Op t = transition from low ta high level
L X X X X %X x X X L L L L H a, b, ¢, d=tha lavel of sre?dy-state input at A, B,
o C, or D, respectively
H L t X X]a b c d] a b c d _d Qa0 Qpo. Qeo- Qoo = the level af Gpa, Qg Q.
H H 3 X X IX x X X Qao Qgp Oco Qpo QDO or Qp, respectivaly, bea-
H H ' L H » x % xla a o QC a fore the indicated steady-
A0 SAQ F8n n “Cn state  input  conditions
H H * L LIX X X X L Qan Qpn O¢n Ugn were established
H H T H H|X X X X| H Qan Qgn Qcn Gcp Qan. Agn. Acn = the level of Qu, Qg. or Qc,
= = respectively, before the most-
H H f H L ]X X X X|Qaq Qap 9pn Qcn Gen recent transition of tne clock

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
spacifications per the tarms of Texas Instruments
standard warraaty. Production processing doss not
necessarily include testing of all paremeters.
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SN54195, SN54LS5195A, SN54S195,
SN74195, SN74LS195A, SN748195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

logic diagram (positive logic)
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Pin numbers shown are for B, J. N, and W packages.

TThis connection is made an ' 196 only.
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SK54195, SN54LS195A, SN545195,
SN74195, SN74L5195A, SN745135
4.BIT PARALLEL-ACCESS SHIFT REGISTERS

typical clear, shift, and load sequences

] | i
CLR 1 | : i ]
| | !
K I B R R ] 1
serial [ , ) T ]
INPUTS K ! 1 1 ' !
~ ] ] i ;
SH/LD T I L7
I | V )
A I | ’ H ! l 1
T [ | |
PARALLEL| & i | L3 {
DATA [ 1 ' [
INPUTS c 1 ] a1 :
1 N |
D t L Lol |
- —— ' ] |
aa 223 1 J |
! | ! i
Qg 7772 ' f l ! J L
QUTPUTS <« 1 | [ 1
o °°2 | I | | 1 J —
[} | | t
o0 2223 i [ | | y 1 f ]
| | I !
! je—————— SERIAL SHIFT——————»j je—— SERIAL SHIFT———=
CLEAR LOAD
logic symbols®
195 "LS195, '$195
_ SRG4 SRGA
SH/LD g Jp1 [sHIFT) [FICLLE N
—Emz [LOAD] sHitD 8, M1 [SHIET]
fRn
c”“—'t‘ R 100 M2 [LOADI
cLk (1o} > C3/1» -
c 12 5
NAE Iy K 13 e 1.3K
K13 ol 3k PRLIIN PP (15 _qp
Al 230 115 815 335 08 oq
a_ls) T30 L8 ag ct® 5 13 _ac
¢_t6l 530 (13) o¢ o2 12 ap
T T Lan g
L ong,

TThese symbols ate in accordance with ANSI/IEEE Std, 21-1984 and IEC Publication 617-12.
Pin numbers are for D, 1, N, and W packages.
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SN54195, SN54L8195A, SN545195, SN74195, SN74LS195A, SN748195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

schernatics of inputs and outputs

‘195
EQUIVALENT OF EACH INPUT TYPICAL OF ALL ODUTPUTS
- Vce
V. —
cc 100 £ NOM
3 Req
INPUT _—
QUTPUT
Clock input: Rgg =4 kK NOM
All othar inputs: Fgq = 6 k{2 NOM
"1LS185A
EQUIVALENT OF J, K, ECQGUIVALENT OF CLR, CLK, AND TYPICAL OF ALL QUTPUTS
A, B, C, AND D INPUTS SH/LD INPUTS
- ) Vec
120 2 NOM
Vec - Yee r
15 kit NOM 17 k52
INPUT - INPUT QUTPUT
‘5195

EQUIVALENT OF EACH INPUT

Ve -

L
;I Faq

INPUT ——

CLR, SH/LD: Agq =4 k2 NOM
All other inputs: Rey = 2.8 k{2 NOM

TYPICAL OF ALL OUTPUTS

Vee

QUTRUT
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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)
Inputvoltage . . . . . . . . . . . ., .
Operating free-air temperature range: SN54195 |

SN74195
Storage temperature range

NOTE 1: Voltage valuess ara with respect to netwerk ground terminal,

recommended operating conditions

7V

. .. .. 88V
—55°C 1o 125°C
0°C to 70°C
—65°C to 150°C

SN54195 SN74195 UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Voo 45 5 6.5 14,75 5 525 V
High-level output current, 10H —800 —800| wA
Low-level cutput current, gL 16 16| mA
Clack frequency, felock a 30 1} 30| MHz
Width of clock input pulise, tw(clock] 16 16 ns
Width of clear input pulse, ty(clear) 12 12 ns
Shift/load 25 25
Setup time, tgy {see Figure 1) Serial and parallel data 20 20 ns
Clear inactive-state 25 25
Shift/load reiease time, tro|pase (30e Figure 1) 10 10| ns
Serjal and parallel data hold time, tp {see Figure 1) 0 4] ns
Operzting free-air temperature, Tpa —55 126 0 70 °C

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

PARAMETER TEST CONDITIONS? MIN TYPI MAX |UNIT
Viy High-level input voitage 2 v
ViL Low-level input voltage 08| Vv
Vi Input clamp voltage Voo =MIN, 5 =-12mA -15 (| V
VpH  High-level output voltage Vee=MIN. - Vi =2 v, 24 34 v
VL =08V, IgH=-800uA

VoL Low-tevel output voltage Voo = MIN, - Vi =2V, 02 04) v
V=08V, IgL=16mA
I Input currgnt at Maximum input voltage Voo =MAX, V=58V 1] mA
Wy High-levet input current Veg =MAX, Vy=24V 40 | uA
o Low-level tnput current Vcc =MAX, V=04V 1.6 | ma
log  Short-circuit output current§ Veg = MAX SN34195 | ~20 =L mA
SN74195 | - 18 —-57
lce  Supply current Veog = MAX,  SeefNote 2 38 63| ma

TFor conditions shown as MIN or MAX, usa the appropriate value spscified under recommended pperating conditions,

tan typical values are at Vo =5V, Ty = 25°¢.
8 Mot more than one output should be shorted at a time,

NOTE 2: wWith all gutputs open, shift/load grounded, and 4.5 V appiied to the J, E, and data inputs, o is measured by applying a
momentary ground, followed by 4.5 V, to clear and then applying a momentary ground, foliowed by 4.5 V, to ciock.

switching characteristics, Voo =5V, Ta = 26°C

PARAMETER

TEST CONDITIONS { MIN TYP MAX |UNIT

fmax Maximum clock frequency

30 29 MHz

tpL Propagation delay time, high-to-low-level gutput from clear

tp|_ 4 Propagation delay time, low-to-high-level output from ciock

C=15pF,
RL - 400 2, 19 30 ns
See Figure 1 14 22 ns

tp. Propagation delay time, high-to-low-level output from clock

17 26 { ns

{i’
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SN54LS195A, SN74LS195A _
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

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

Supply voltage, Voc {see Note 1)

Input voltage PR

Operating free-air temperature range: SNB4LST95A
SN74L5195A

Storage temperature range

NQOTE 1: Voltage values are with raspact 10 network graund terminal.

recommended operating conditions

—55°Cto 12

7V
rAY
5°C

0°C 10 70°C
—65°C to 160°C

QOperating free-air temperature, TA

SNS4LS195A SN74LS195A
MIN NOM MAX | MIN NOM MAX UNIT
Supply valtage, Vo 4.5 5 5.5 |4.75 & 5,26 v
High-level output current, loH —400 —d400 | uA
Low-ievel output current, 1 4 g8 | ma
Clock frequency, foigck Q 30 0 30 | MHz
Width of clock or clear pulse, ty(clack) 16 16 ns
Width of clear input pulse, tyiclear) 12 12 ns
Shift/load 25 25
Setup time, tg, {see Figure 1) Serial and parallel data 18 15 ns
Clear inactive-state 25 25
Shift/load release time, trgjease (s6e Figure 1) 10 20 ns
Serial and parallel data held time, tp {5ee Figure 1) 0 ) ns
—65 125 0 70 c

efectrical characteristics over recommended operating free-air temperature range {unl

ess otherwise noted)

PARAMETER TEST CONDITIONS T SNS4LSIa5A SN74LS1.95A UNIT
MIN TYPT MAX [MIN TYPI mAX

V| High-level input voltage 2 2 \4

V) Low-tevel input voltage 0.7 08| Vv

Vi |nput clamp voltage Ve = MIN, Iy = =18 mA -1.5 =15 Vv

Vop High-level output voitage vee = MIN, Vin=2V, 25 34 27 34 v
VL = V)L max, gy = —400 uA

VoL Lowlevel output voltage Yoo = MIN, Vig=2V, | lgL=4mA 0.25 0.4 0.25 0.4 v
VL = Vi max loL=8mA 0.35 0.5

euteurrentat Voo = MAX, V=7V 0.1 0.1 ma

maximum input voltage

lyy  High-leval input current Voo =Max, V=27V 20 20| pA

lj  Low-level input current Voo = MAX, V) =04V —-0.4 —04| mA

lgg Short-circuit output currentd Vee = MAX —20 100 | —-20 =100 mA

lgc  Supply current Vee = MAX, See Note 2 14 21 14 21| mA

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

ff-AII typical values are at Voo - 5V, Ty = 25 C

YNot mare thar one cutput should be shorted at a time, and duration of the short-circuit should not exceed pne second,
NOTE 2: With all outputs apen, shift/load grounded. and 4.5 V applied 10 the J. K, and datd mnputs, ice i3 measured by applying a momentary
ground, fallowed by 4.5 V., to clear and then applving a momentary ground . followed by 4.5 V1o clock.

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

PARAMETER TEST CONDITIONS [ MIN TYP MAX| UNIT
fmax Maximum clack frequency 30 39 MHz
: CL = 15pF,
tpHL Propagation delay time, high-to-low-level gutput from clear /) = 2 ksl 19 30| ns
1pLH Propagation delay time, low-to-high-tevel output from clock 5:& Figur;f 14 22| s
tpH L Propagation delay time, high-to-low-level cutput from clock 17 26 ns |

—
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SN545185, SN745195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

absolute maximum ratings over operating free-air temperature range {unless otherwise noted}

Supply voitage, Vi (see Note 1}
Input voitage . . . . .

Operating free-air temperature range: SN54S195
SN745795

Storage temperature range

NOTE 1:

recommended operating conditions

Voltage valuas are with raspact to network ground terminal,

7V
55V

—55°C to 125°C

0°C 10 70°C

-65°C to 160°C

SN545185 SN748195
MIN NOM MAX |MIN NOM MAX unIT

Supply voltage, Voo 4.5 5 5.5 [4.75 5 6325 \4
High-leve! output currant, [oH -1 —1 | mA
Low-level output current, g 20 20 | mA
Clock frequency, Talack 0 70 0 70 | MHz
Width of clock input puise, ty(clock) 7 7 ns
Width of clear input pulse, tyclear) 12 12 ns

Shift/load 11 11
Setup time, tg,, (see Figure 1) Serial and parallel data 5 5 ng

Clear inactive-state 9 9
Shift/load release time, trglease (see Figure 1} 2 ] ne
Serial and parallel data hold time, ty, (see Figure 1) 3 3 g
Operating free-air temperatura, Ta —55 125 0 70 °c

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

PARAMETER TEST cONDITIONST MIN  TYPT MAX {UNIT
ViH High-level input voltage 2 v
Vi Low-level input voltage 08| Vv
VK Input clamp voitage Ve = MIN, Iy =—-18maA -2 Vv
) Ve = MIN, Vig=2V, SN545195 25 34
VOH High-level output voltage VL= 0.8V, igH = —1mA |SN7as195 27 34 v
VgL Low-ievel output voltage :::::DM;% I\g:{; 220Vn’1A 05| Vv
Iy Input current at maximurm input voltage Vee = MAX, V=55V 1] mA
iy  High-level input current Vpe = MAX, V=27V 50 | wA
L Lowlevel input current Voo = MAX, V=05V -2 | mA
lpg Short-girguit output current ¥ vee = MAX —-40 -100 | mA
lce  Swpply current Voo = MAX, See Note 2 z:::::;: ;g 1(9): A

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

tal typical values sre at Vee =98 V.Ta = 25°C.

§Nat mors than one output shouid be shortad at a tima, and duration of the short:cfrl:uft should not exceed one second.
NOTE 2: With all cutputs open, shift/load grounded, and 4.5 V applied to the J, K, and data inputs, ¢ is measurad by applying a memantary
ground, foilawed by 4.5 V/, tc clear, and then apptying & momentary ground, fatiowad by 4.5 V, 10 clock.

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

tp4L Propagation delay time, high-to-low-level output from clock

PARAMETER TEST CONDITIONS |[MIN  TYP MaAX |unNIT
fmax Maximum clack frequency CL=15pF 70 108 MHz
tpH L Propagation delay time, high-to-low-level output from clear RL - 780 Q 12.5 185 ] ns

L= -
i i -ta-high- lock
tpLy Progagation delay time, low-ta-high-level output from cloc See Figure 1 1{: 12| ns
16.5 | ns

S
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SN54195, SN54LS195A, SN545195,
SN74195, SN74LS195A, SN7458195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

OUTPUT v

RL (See Nate C)
FROM OUTPUT
UNDER TEST

CL =15 pF
(See Note B)

LOAD FOR OUTPUT UNDER TEST

letr—————wl— ty{ctoar)

CLK
1
*— twiciock) b ouf— 1},
[ tsetup—e |
| |
DATA |
v Vv
(See Note G) ref ref
j— ty, —— Pty ——
| p——af— Tre|ease | [—=4— trelease
t v
SH/LD

| 3 v
—— Vou
ASSOCIATED ' Vief ! v - v 0
QuUTPUT Q re ret ret

VOLTAGE WAVEFORMS

NOTES: A. The clock puise generator has the following charactaristics: Zgur = 60 §2 and PAR < 1 MHz. For ‘185, ¢, < 7 ns and t; < 7 ns,
For ‘LS195A, tp, < 15 ns and t¢ < 6 ns. For *$195, 1, = 2.5 ns and t4 = 2.5 ns. When tasting .., vary the clock PRA.

. Cf includes probe and jig capacitance.

. All dicdes are 1N3064 or equivaient.

. A clear puise is appliad priar to each test.

Far ’185 and 'S195, Vg = 1.5 V; for 'LST195A, Vit = 1.3 V.

Propagjticm delay times (tp  and tpy L:' are measurad at t,, 1. Proper shifting of data is verified at th+4 with a functional test.

J and K inputs are tested the same as data A, B, C, and D inputs except that shift/ioad input remains high.

tn = bit time befors clocking transition.

tnh+1 = bit time after one clocking transition.

tn+4 = bit time after four clocking transitions.

FIGURE 1-SWITCHING TIMES

I6rmOnw®
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (*Critical Applications™.

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPFORT AFPPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ® 1996, Texas Instruments Incorporated



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
TI deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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