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Direct Overriding Clear

Jand K Inputs to First Stage
Complementary Outputs from Last Stage

For Use in High Performance:

Accumulators/Processors
Serial-to-Parallel, Parallel-ta-Serial

Converters

description

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

Parallel {broadside} load
Shift {in the direction Qa toward Qp)

Parallel loading is accompiished 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 outputs
after the paositive transition of the clock input. During
loading, serial data flow is inhibited.

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

inputs. These inputs permit the first stage to perform TveE " TYPICAL TYPICAL
as a J-K, D-, or T-type flip-flop as shown in the AF’;':?:L':’:E;:‘:QFK Dls;?::'_s:o“
function table. ‘195 39 MHz 195 mw
The high-performance 'S185, with a 106-megahertz :IS_?E;SQSA 13? I\'\::Z 3;3 ""‘Vv‘\‘;
. . n z
typical maximum shift-frequency, is particularly attrac- m
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? SERIALT PARALLEL L = low iavel (steady stata}
= X = irrelevant (any input, including transitions)
CLEAR|— —
LOAD cLock J K|A B C D Ga O3 Q¢ Qp Qp t = transition from low ta high level
L X % % X | X X x| L L L L H a, b, ¢, d = the level of steady.state input at 4, 8,
_ <, or D, respectively
H L t X X]a b c d| a b ¢ d d Qa0 Ao, Qeo. Qpo = the level af Ga, Qg Qe
H H L X XX X X Xlaao Qg Qco Qoo Coo or Qp, resgectively, be-
= H he indicated -
H H t L HIX X X X[Qap Qag @8n Qcn dca e ‘jn‘:ut'“‘:on;‘i‘:?::s
H H t L L [X X X X{ L Qan Qn Ocn Qcn were established
H H T H H[|X X X X| H Qan Qgn Gcn Qcn Qan- Qgn. Qep = the level of Qa, Qg, or Qg,
= - respectively, befara the most-
H H ' H L[X X X X|Qan Qan 98n Qcn Qcn recent transition of the clock
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SN54195, SN54LS195A, SN54S1395,
SN74195, SN74LS195A, SN74S195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

logic diagram (positive logic)
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TThis connection is made an '196 only.

Pin numbers shown are for D, J, N, and W packages.
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SN54135, SNS5ALS135A, SNHAST95,
S

SN74185, SN74LS195A, SN745185
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

tvnical ctear, shift, and load sequences

] i
CLR | ] 1 I |
i i i "
-1 i 1 1 i I
serial [ . \ | -
INPUTS K ! | B | |
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SH/LD T | L I i
I | ¥
¢ A J ! fmr L
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PARALLEL| B LI b — Ly i
DATA I [ T 1
INPUTS c : ] H 1 :
1 - |
o t L Lo I
= O ! | |
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o III1 B I
QUTPUTS < 1 I | i
ac 2771 ) f ] [ | 1
] | [
leo 2223 i 1 ! I 1 1
I | I I
! jo———— SERIAL SHIFT ——————r—nj je———— SERIAL SHIFT ———=
CLEAR LOAD
logic symbuolst
195 "LS195, 'S185
— SRG4 SRGA
sH/D L2} M1 ISHIFT] LR g
M2 [LOAD] sH/ip_2 M7 (SHIFT)
aRn
cn_n_ﬁl ‘ L o M2 fLoapi
& oLk 0 b o3
cLk {10} P> C3/1-» - .
C s 2 )
Nt ey K {3 e 1,31
AEN N ™ as_1,30 (15) _qp
Al 230 (15} o, et 535 s o
sd8l 93 {14 ag e85 N3 g,
c8__I555 (13 o, o_0_I5% REEES
oD __I730 12 g Lov g,
an g,

?These symbols are 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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schematics of inputs and outputs
‘185

EQUIVALENT OF EACH INPUT TYPICAL OF ALL DUTPUTS

—— ——,_VCC

WV, — -
cc jmo £ NOM
-
R
4’ aq ¢

INPUT. - 4%

L - OUTPUT

L1 |
f_j

s

Clock input: Rgg = 4 k{2 NOM

All other inputs: Fgq = 6 k{2 NOM

"LS195A
EQUIVALENT OF J, K, EQUIVALENT OF CLR, CLK, AND TYPICAL QF ALL QUTPUTS
A, B, C, AND D INPUTS SH/LD INPUTS
—— ) vee
120 2 NOM £
veo - Vee -
15 k2 NOM 17 k52
INPUT - INFUT -- oUTPUT
5195
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
— — P Vcc
b3
vee _ 50 {1 NOM :F
2 Fleq —_—
INPUT —— 3
QUTFRUT

CLR, SH/LD: Rgg =4 kN2 NOM
All other inputs: Rgy = 2.8 k2 NOM
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SN54195, SN74195
S

SHIFT REGISTERS
wrins (L]

ahsalute maximum ratings over operating free-air temperaturs range {unless otherwise noted)
Supply voltage, Ve {see Note 1) 7V
Input voltage . .. . . . . bbbV
Operating free-air temperamre range: SN54195 —55 Cto 125°C
SN74185 0°C to 70°C
Storage temperature range —65°C to 150°C
NOTE 1: Valtage values ara with raspect to network ground terminal,
recommended operating conditions
B SN54195 SN74195
—— - UNIT
MIN NOM MAX [MIN NOM MAX
Supply voltage, Vo 45 5 6.5 14.75 [ 625 | WV
High-leve! output current, IgH —84a0 —800 | wA
Low-level gutput current, I 16 16| mA
Clock frequency, fulpck a 30 1} 30| MHz
Widih of clock input puilse, twiciock] 16 16 ns
Width of clear input pulse, ty(clear) 12 12 ns
- Shift/load 75 25
Setup time, tg, {see Figure 1) Serial and parallel data 20 20 ns
Clear inactive-state 25 25
Shift/load retease time, tyg|aase (s8e Figure 1) 10 10| ns
Serial and parailel data hold time, tp {see Figure 1) 0 Q ns
Operzating free-air temperature, Tpa —55 125 Q 70| °C

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

PARAMETER TEST CONDITIONST MIN TYPT MAX |[UNIT

Vin High-level input voltage 2 v

ViL Low-level input voltage 0.8 vV

V) Input clamp voltage Voo =MIN, 1 =-12mA -15( v

VoH High-level output voltage Vec=MIN, - Vig =2V, 24 34 v
ViL=08YV, IgHy=-B800uA

VoL Low-ievel output voltage vee = MIN, - Vig -2V, 02 04) Vv
ViL=08vV, IgL=16mA

I Input currgnt at maximum input voltage Veg = MAX, =55V 1] mA

hjq  MHigh-levet input current Ve =MAX, V=24V 40 | uA

L  Low-level input current Voo =MAX, V=04V ~1.6| ma

lgs Short-circuit output current § Vo = MAX SNS419 | ~20 -8’ mA

SN74195 | -18 -57
lce  Supply current Veogp = MAX, SeeiNote 2 39 B3 | mA

TFer conditions shown as MIN ar MAX, usa the appropriate vaiue specified under recammendead operating conditions.

tan typical values are at Vo =5V, Ty = 25°¢c.
8 not more than one output should be shorted at a time,
NOTE 2:

with all outputs opan, shift/load grounded, and 4.5 Vv applied to the J, —K_, and data inputs, !

cc is measured by applying a

momentary ground, followed by 4.5 V, to clear and then appiying 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 3D 39 MHz
tppyL Propagation delay time, high-to-low-level gutput from clear Ci.- 150F, 19 30| ns
tp| 4 Propagation delay time, low-to-high-level output from clock Ry = _400 £ 14 22 ns
tpH|. Propagation delay time, high-to-low-level output from ciock See Figure 1 17 26 ns

TEWE;*y
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EL-ACCESS SHIFT REGISTERS

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

Lt - -

Supply voitage, Vo fseeNote 1) . . . . . . o L L L L L L L L L L Lo sV
Inputwvoltage . . . . . . - . . . . . . oL L. e e e e e e e e e 7V
Operating free-air temperature range: SNB4LSTOSA , . . . . . . . . . . . . . - . . . —558°Cto125°C

SNZALSIZEA . . . . . . . . . ... .. ...... 0Cw70°C
Storage temperature range . . . . . . . . . . . . . . . i i . e . .. .. ... =—B5Cto150°C

NQOTE i: Voltage values are with raspact to neétwork graund terminal.

recommended operating conditions

SNS4LS195A SN74LS1S5A
MIN NOM MAX | MIN _NOM_MAX
45 & 55 [475 5 526 | V

UNIT

Supply vaoltage, Vo

High-level output current, lnH —4a00 —d400 | uA
Low-level output current, g - 4 8| ma
Clock frequency, foiock Q 30 (] 30 | MHz
Width of clock or clear pulse, ty(clack! 16 16 ns
Width of clear input pulse, tywiclear) 12 12 ns
Shift/load 25 25
Setup time, tg, {see Figure T) Serial and paraltel data 18 15 ns
Clear inactive-state 25 25
Shift/load release time, trgjease (s8e Figure 1) 10 20 ns
Serial and parallel data hold time, ty {see Figure 1] 0 i) ns
125 4] 70 °C

Operating free-air temperature, Ta —55

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

SN54LS195A SN74LS195A
PARAMETER TEST CONDITIONST MIN_ TYPT MAX |MIN TYPT MAX UNIT
V| High-leved input voltage 2 2 v
V) Low-tevel input voltage 0.7 08| v
VK Input clamp voltage Ve = MIN, I} = =18 mA —1.5 -15] Vv
. Vg = MIN, VIH=2V,
Vo High-level output voltage 25 34 2.7 3.4 v
VL = V) max, lgy = —400 uA
vou vemmt oo | S0 % V=7 [loL ¥R CEC NS N E O] I
M IPput current at Voo =MAX, V=7V 0.1 01| mA
maximum input voltage
Iy High-leval input current Voo =MaX, V=27V 20 200 pA
I Low-level input current Vog = MAX, V=04V —0.4 —0.4]| ma
lgg Shortcircuit output currentd Voo = MAX —20 -100 | —20 —100| mA
loc  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,

ZAll typical values are at Voo - 5V, T4 - 25 C.

Mot maore than one cutput should be shorted at a time, and duration of the short-circuit should not exceed one second,

NOTE 2: With aill outputs apen, shift/load grounded. and 4.5 V applied to the J. K, and data :\nputs, ice s measured by appiying a momentary
ground, fallowed by 4.5 V, 10 clear and then applying a momentary ground. followed by 4.5 V10 clock

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

PARAMETER TEST CONDITIONS | MIN TYP MAX| UNIT
fmax Maximum clack frequency 30 3 MHz
- C_ = 15 pF,
tpH L Propagation delay time, high-to-low-level output from clear Ry = 2 ksl 19 30 ns
tpLH Propagation delay time, lowv-to-high-tevel output from clock 5; Figur;I 14 22 ns
tpHy Propagation detay time, high-to-low-level cutput from clock 17 26 ns
——
*i3
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INSTRUMENTS

S0ST QFFICE BOX 655072 » DALLAS, TEXAS 75268



SN545195, SN745195

4-BIT PARALLEL-ACCESS SHIFT REGISTERS

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

NOTE

Supply voltage, Vi (see Note 1}

Inputvoitage . . . . . . . . . . . . . .

Operating free-air temperature range: SNB54S195
7 10

Storage temperature range

1: Voltage values are with raspact to network ground terminal.

recommended operating conditions

7V
.. ... 58bHY
~55°C to 125°C
0°C 10 70°C
~65°C to 160°C

SNG45195 SN748185
- . MIN NOM MAX |MIN NOM MAX unT

Supply valtage, Voo 4.5 5 65 |4.75 5 5.28 A"
High-leve! output currant, [OH -1 11 mA
Low-level output current, gL 20 20 maA
Clock frequency, falack a 70 4} 70 | MHz
Width of clack input puise, ty(clock) 7 7 ns
Width of clear input pulse, ty(clear) 12 12 ns

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

Clear inactive-state 9 9
Shift/load release time, trglease (see Figure T} 2 g ns
Serial and perallel data hoid time, t, (see Figure 1) 3 3 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? MIN  TYPT MAX |UNIT
ViH High-level input voltage 2 v
V. Low-level input voltage 08| Vv
Vik Input clamp voltage Vee = MIN, Iy ==1BmA —1.2| v
" Voc = MIN, VIH=2V, SN545195 25 34
VoH High-lavel output voltage VL= 0.8V, loH = -1 mA | SN74s195 2.7 34 v
VgL Lowelevel output voltage \\:::f;;‘B":f‘, :’;:‘; 220V.-|’-,A 05 v
Iy Input current at maximum input voltage Voo = MAX, V=565V 1] mA
ljq  High-level input current Voo = MAX, V=27V 50 | uA
I Lowlevel input current Ve = MAX, V=05V -2 mA
lpg Short-circuit output current ¥ Vee = MAX —40 —-100 | mA
SNS54581956 70 99
lec  Supply current Voo = MAX, See Note 2 SN745195 70 705 mA,

tFar conditions shown as MIN or MAX, use the appropriate value specified under racommended operating conditions,
fAll typical valuss sre at Ve =5 V, Ta = 25°C.
§Nut more than one putput shouid be shorted at a tima, and duration of the shart-circuit shouid 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 measured by applying a mementary
ground, followed by 4.5 V, to clear, and then applying & momentary ground, fatiowad by 4.5 V, to ciock.

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

PARAMETER

TEST CONDITIONS

MIN  TYP MAX JUNIT

fmax

Maximum clack freguency

70 105 MHz
125 185 | ns
8 12| ns

11 185 | ns

- - - Cp = 15pF,
tpH L Propagation delay time, high-to-low-level output from clear R = 780 2
tpLy Propagation delay time, low-to-high-level output from clock Sel; Fiqure 1.
tpL Propagation delay time, high-to-low-level output from clock
E——
TExAs 'b'
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SN54195, SN54LS195A, SN54S195,
SN74195, SN74LS195A, SN745195
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PARAMETER MEASUREMENT INFORMATION

OUTPUT  veg

L

FAOM OUTPUT | 4 s

UNDER TEST | Il II II II |
—_— Ci =15 pF

~ L
(See Nate B) _L

(See Note G)

3V

CLK
R
b T *+— tw(ciock) b o— 1,
'I' [ 5o 1up—o- II
DATA
(See Nate G} ’ Vief Vref
1 tg, ——— —_—
} r_ su P——-f-—- Trelease \ lr-_ fau ot Irelease
_ T | | 1 {a Y | . v
SH/LD } SR Vret f Vyef : Vret Vref:
] | -t =gV
f—tPHL h—fPLH—"! l-—rPHL—"‘I

|
;. —_——Y
ASSOCIATED ' Vyes ! v N v OH
QUTPUT Q re ref ref

VoL
VOLTAGE WAVEFORMS

MNOTES: A. The clock puise generator has the following characteristics: Zg.,; = 50 {2 and PRR < 1 MHz. For ‘195, t, < 7 nsand tg <7 s,
For 'LS195A, t, < 18 ns and t¢ € 6 ns. For “$195, 1. = 2.5 ns and t4 = 2.5 ns. When tasting fax. v8ry tha clock PRA.

. Cy includes probe and jig capacitance.

. All dicdes are 1N3064 or equivaient.

. A ciear pulse is applied prior to each test.

Far 195 and 'S195, Vyf = 1.5 V; for 'LS195A, V o5 = 1.3 V.

Propagation delay times (tp_py and ippy| ) are measurad at t,, 1. Proper shifting of data is verified at t,. 4 with a functional test.

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

tn = bit time before clocking transitian.

tn+1 = bit time after one clocking transition.

th+4 = Dit Time after four clocking transitions.

FIGURE 1-SWITCHING TIMES

TonmbDow
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Texas
INSTRUMENTS

POST OFFICE BOX 855012 « DALLAS, TEXAS 76286



IMPORTANT NOTICE

Texas Instruments (TI1) 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.

Tl warrants 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 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, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI 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 00 1996, Texas Instruments Incorporated
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