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SHIFT REGISTERS
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description

These 8-bit shift registers are compatible with most

gther TT1L and MSi logic families. All inputs are
buffered to lower the drive requirements to one
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typicatiy 360 mW.

Series 54 devices are characterized for operation over
the fuii miiitary temperature range of —55°C to
125°C; Series 74 devices are characterized for
operation from 0°c to 70°C.

SN54198 and SN74198

These bidirectional registers are designed to incorpo-
rate virtually all of the features a system designer may
want in a shift register. These circuits contain 87
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equivalent gates and feature parallel inputs, parallel outputs, right-shift and left-shift serial inputs, operating-mode-
control inputs, and a direct overriding clear line. The register has four distinct modes of operation, namely:

Inhibit Clock (Do nothing)

Shift Right {In the direction Qp toward Qp)
Shift Left {In the direction Qy toward Qpa)

Parallel {Broadside) Load

Synchronous parallel loading is accomplished by applying the eight bits of data and taking both mode control inputs,
S0 and S1, high. The data is loaded into the associated flip-flop and appears at the outputs after the positive transition
of the clock input. During {cading, serial data flow is inhibited.

Shift right is accomplished synchronously with the rising edge of the clock pulse when S0 is high and S1 is low. Serial
data for this mode is entered at the shift-right data input. When S0 is low and S1 is high, data shifts left synchronously

and new data is entered at the shift-left serial input.

Clocking of the flip-flop is inhibited when both mode control inputs are low. The mode controts should be changed

only while the clock input is high.

"198
FUNCTION TABLE
INPUTS OUTPUTS
- | MODE SERIAL PARALLEL
CLEAR S So CLOCK LeFT riGHT| A n CGp Qg ... Qg QY
L X X X X X X L L L L
H X X L X X X Qa0 Qgo Qgo QHo
H H H T X x a...h a b g h
H L H t x H X H Qan  Qfn 9gn
H L H ! X L X L Qan Qrn QGn
H H L t H X X Qgn Qcn Qun, H
H H L * L X X Qgn Qen Qun L
H L L X X X x Qa0 QAo Qo QMo

H = high level (steady state}, L = low level (steady state)

X = jrrelevant {any input, including transitions)

T = transition from low to high lavel

a...h=the |level of steady-state input at inputs A thru H, respectivety.

CQag. Qro. Aap. QHo = the lavel of Qa, Qg, Qg, or Qy, respactivety, bhefore the indicated steady-state input conditions ware established.
Qpn, Qgp, etc. = the level of Qp, Qg, etc., respectively, before the most-recent T transition of the clock.

PRODUCTION DATA documents contain informatian .
current as of publication date. Products conferm to f}
specifications per the terms of Texas Instrumants TEXAS
standard werranty. Production processing does not l

necessarily inctude testing of all parameters. NSTRUM ENTS
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SNE4199 and SN74199 SN54155 .. .J OR W PACKAGE
SN74199 . .. N PACKAGE
These reqgisters feature parallel inputs, paraliel {TOP VIEW)
outputs, J-K serial inputs, shift/load control input, a —

e > P e kK [ W vee
direct overriding clear line, and gated clock inputs. . x[] sh/D
The register has three modes of operation: = H/LD

a O3 =20 H
Inhibit Clock (Do nothing) Qa !;4 21 g Oy
Shift {In the direction QA toward Q) B L5 20l G
Parallel {Broadside) Load ag [s 1] ag
o ) . . c [z 8] F
Paraliel loading is accompiished by applying the sight e e 17 :] a
bits of data and taking the shift/load control input g 160] EF
) - S - Ef
low when the clock input is not inhibited. The data is OU E‘O 1801 Q
loaded into the associated flip-flop and appears at the o mE =N 14:] C_ER
outputs after the positive transition of the clock i TR “"‘12 13 CLK
input, During loading, serial data flow is inhibited. GND
Shifting is accc—nplished_svnchroncuslv when shift/load is high and the clock input is not inhibited. Serial data for this
mode is entered at the J-K inputs. See the function tahle for levels required to enter serial data into the first flip-flop.

Both of the clock inputs are identical in function and may be used interchangeably to serve as clock or clock-inhibit
inputs. Holding either high inhibits clocking, but when one is heid low, a clock input applied to the other input is
passed to the eight flip-flops of the register. The clock-inhibit input shouid be changed to the high level only while the

ctock input is high.

These shift registers contain the equivalent of 79 TTL gates. Average power dissipation per gate is typically 4.55 mWw.

199
FUNCTION TABLE
INPUTS QUTPUTS
SHIFT/| CLOCK SERIAL | PARALLEL
CLEAR CLOCK - Qs Qg Q¢ - O

LOAD [ INHIBIT J K A...H
L X X X X X X L L L L
H X L L X X X Qa0 Cpog Qco QHp
H L L t X X 2...h a b c h
H H L i L H X Qag Qag Qgn QGn
H H L ! L L X L Qan Qgn Qgn
H H L i H H X H Qan Qgn  Qgn
H H L i H L X Qpan CGan Opn Qg
H X H t X X X Qap Qo 9o QHo

schematics of inputs and outputs
EQUIVALENT OF EACH INPUT

Clear, Athru H: Rg, =6 kiZ NCM
Afl others: Rgg = 4 k2 NOM

- Veo
Vee - 100 2 NOM
Reg
INPUT -
OUTPUT

TYPICAL OF ALL OUTPUTS
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TeExAS
INSTRUMENTS

FCST O=F-CZ 50X 685012 =

GALLAS. TEXAS 75265



SN54198, SN74198
3 niT o T nrninTrRan
‘DIl O 1 R_RCulo v
logic symbolt logic diagram {positive logic)
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SN54199, SN74199
8-BIT SHIFT REGISTERS
logic symboiT logic diagram {positive logic}
SRGS cLock 13
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r
L=l w2 [LoAD! SERIAL INPUTS <0
S SHIFT/LGAD ‘_DM' ,_GD(H_LIW
CLKL PC3“—’ — |
2 P L AR Dﬁ)’ L
R o (@, L) v
a3 _loap 2
1JRYs
R e ® _ og l e
c_{n ®__ g
p_ 9 (10 _ g )
e_te | 118 o g 15 |
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SN54198, SN74198
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SN54199, SN74199

typical clear, shift, load, and inhibit sequences
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N741

SN54198, SN541 74198, SN74199
SHIFT REGISTERS

99, §
8-BIT
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therwise noted}

7V
N .. . 5bYV
Circuits —55 Cto 125°C
Circuits 0°Cto 70°C

—65°C to 150°C

SN54198 SN74198 i
SN54199 SN74199 UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, VoG 4.5 <] 556 [4.75 5 525 v
High-level output current, 1Y —800 —-800 | uA
Low-level output current, lgL 16 16 mA
Clock frequency, feiock 0 25 0 28 | MHz
Width of clock or clear pulse, ty, [see Figure 1) 20 20 ns
Mode-contral setup time, tg,, 30 30 ns
Data setup time, 1g, (see Figure 1} 20 20 ns
Hoid time at any input, ty (see Figure 1) 0 Q ns
Operating free-air temperature, Tp —-55 126 0 70 'C

electrical characteristics over recommended

operating free-air temperature range {unless otherwise noted)

SN54198 SN74198
PARAMETER TEST CONDITIONST SN54199 SN74199 UNIT
MIN TYPE MAX | MIN TYPT MAX
V)4 High-level input voltage 2 2 v
VL Lowievel input voltage 0.8 0.8 v
Vik Input clamp voltage Ve = MIN, = —12mA —1.5 —-15 v
. Ve =MIN, Vi =2V,
VopH High-level output voltage VIL=0.8Y, Ign = —800 uA 24 34 24 34 v
Voyr Low-level output voltage Ve =MIN, Vg =2V, 0.2 0.4 0.2 04| Vv
VIiL=08Y, igL=16mA
t Input current at maximurm input votrage | Voo = MAX, =58V 1 1| mA
IH High-level input current Voo =MAX, V=24V 40 20 | uA
1L Low-level input current Voo =MAX, V=04V —-16 -1.6 | mA
ipg Short-circuit output current 3 Vee = MAX —-20 —57 | —18 =57 | mA
Icc  Supply current Voo = MAX, See Table Below 90 127 90 127 | mA

tFor conditions shown as MIN ar MAX, use the appropriate value specitied under recommended operating conditions.

¥ Al typical vaiues are at Ve = 5V, Ta = 25°¢
% Not mare than one ourput shauld be shorted at a time.

TEST CONDITICNS FOR Igc
{ALL OUTPUTS ARE OPEN}

TYPE

APPLY 45V

FIRST GROUND,
THEN APPLY 2.5V

GROUND

SMN54198, SN74198

Serial Input, Sg. 51

Clock Clear, Inputs A thru H

SN54199, SN74199

J, ﬁ, Inputs A thru H

Clock Clack inhibit, Clear, Shift/Load

TEXAS Jv‘

INSTRUMENTS

POST OFFICE BOX 655012 = DALLAS. TEXAS 75268



SN54198, SN54199, SN74198, SN74199
8.RIT SHIFT REGISTERS

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

PARAMETER TEST CONDITIONS MIN TYP MAX:UNIT
3

fmax Maximum clock frequency 25 35 MHz

Propagation delay time, high-to-
23

[
(51}
3
n

PHL
iow-ievel output from ciear

£ = 2
Propagation delay time, high-to- CL = 150F, AL =400 2,
tPHL See Figure 1 20 30 ns

leny-level autput fram clock i

Propagation delay time, low-to-

t
PLH high-ievel output fram clock

{i’
TExas
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SN74198. SN7419
T SHIFT REGISTER

SNb4198, SN74198
TEST TABLE FOR SYNCHRONOUS INPUTS

SN54199, SN74199
TEST TABLE FOR SYNCHRONOUS INPUTS

NOTES:

DATA INPUT CUTPUT TESTED DATA INPUT —_— OUTPUT TESTED
. 51 s \ - b SHIFT/LOAD
FOR TEST (SEE NOTE E} FOR TEST (SEE NQTE E)
A 45V 45V Qp at 14 A ov [0FNE-1 9 P
B 4.5V 345V Qg at tn+7 8 ov Qp at t, 44
C 4.5V 4.5V Qg at th4q < ov Qg 3t th+1
c 45V 4.5V Qp at ty4q o W Qp &1 in+] ‘
E 45V 45V QE at tq41 E av Qf at ty+
F 45V 4.5 V CF at in+1 a ov QF at thyy
G 45V Qg at 149 G ov Qg at 1q41
H 45V a5V D 3t th4q H av QH al th+1
L Serial Input 45V 0w Qp, 8t 1048 Jand K 45V QH at th+g
R Serial Input ov 45V Qn at theg
ouTPUT vee
Ry =400 !
FROM
OUTPUT
UNDER
TEST J_ {Sse MNaote C}
Cy =15 pF
ICSee Note B1
LOAD FOR QUTPUT UNDER TEST
—O-: tylcleart Tﬂ— 2V
CLEAR INPUT 15V 16V

CLOCK INPUT 15V

|
twiclack) p— e TR el t

1]
DATA ! | ! 11
INPUT ! 15v] sy 15V | 15V
ISEE TEST L | N—— N ov
TABLE] | | |
| = ¢
1 PHL
PHL = = ! ([CLK-Q)
Iclear-Q) —d PLH [ s
| icLxk-al ¢ ————- VoH
QUTPUT Q kw,sv /1.5\; 16V
VoL

VOLTAGE WAVEFORMS
. The clock pulseg has the lallowing characteristics: Y lctock)

characteristics: t 20 ns and thog = Q ns. When testing 1,4,,5. vary the clock PRR.

wiciear)
- C| includes prope and jig capacitance,
. All diodes are 1N3064.

. A clear pulse is apalied prior 1o each test.

nmOo®

tn < bit time before clocking transition
tn4q = bit ime after one clocking transition

Thig - it time after eight clocking transitions

FIGURE 1

- 20 ns and PRR = 1 MHz. The clear puise has the following

Propagation delay times (1p| jq and tpy ! are measurad al Uy 1. Proper stufting of data s verified a1 1, g wirh a functronal test.

{i’
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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
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality 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.

wvith Tl's standard warranty. Testing and other au

tha tima nf cala in arcordanca v
i€ i aCllrGance wi S swandallG Warfanty., iesung and Giner Qu

uic unic U1 o

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

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, 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



