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SN54198, SN54199, SN74198, SN74199
8-Bit Shift Registers

These 8-bit shift registers are compatible with most other TTL and MSI logic families. All inputs are
buffered to lower the drive requirements to one normalized Series 54/74 load, and input clamping
diodes minimize switching transients to simplify system design. Maximum input clock frequency is
typically 35 megahertz and power dissipation is typically 360 mW.
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SN54198, SN54199 SN74198, SN74199
8-BIT SHIFT REGISTERS

DECEMBER 1972—REVISED MARCH 1988

description SN54198 . . .J OR W PACKAGE
SN74198 . . . N PACKAGE

(TOP VIEW)

These 8-bit shift registers are compatible with most
ather TTL and MSI logic families. All inputs are
buffered to lower the drive requirements to one

TTL Devices JrS

normalized Series 54}’74 load, and input clamping (=]
diodes minimi hi tr to simplify SR SER
systemn design. Maximum mput clock frequency is A
typically 35 megshertz and power dissipation is Qp
typically 360 mW. B
Series 54 devices are characterized for operation over Qs
the full military temperature range of —55°C to c
125°C; Series 74 devices are characterized for ac
operation from 0°C to 70°C. uD
SN54198 and SN74198 S
These bidirectional registers are designed to incorpo- GND
rate virtually all of the features a system designer may
want in a shift register. These circuits contain 87
equivalent gates and feature parallel inputs, parallel outputs, right-shift and Ieﬂ shift serial inputs, operating-mode-
control inputs, and a direct overriding clear line. The register has four disti of op ion, namely:
Inhibit Clock (Do nothing)
Shift Right (In the direction Qa toward Q)
Shift Left (In the direction QY toward QA)
Parallel (Broadside) Load
Synchronous parallel loading is accomplished by applying the eight bits of data and taking both mode control inputs,
50 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 loading, serial data flow is inhibited.
Shift right is accomplished h ly with the rising edge of the clock pulse when S0 is high and 51 is low. Serial
data for this mode is enterad 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 controls should be changed
only while the clock input is high.
‘198
FUNCTION TABLE
INPUTS OUTPUTS
RS MODE — SERIAL PARALLEL 0a Qs Qs On
S; Sp LEFT RIGHT| A...H
L X X X 4 x X L L L L
H X X L X x X Qap Qg QGgo CHo
H H H 1 X x a...h a b q h
H L H t X H x H Qap Qen QGn
H L H t X 2 X L Qan Qfp Qo
H H L t H X X Ogn Ogn  Qnp H
H H L t L X x Qgn Qgn Qun L
H L L X x x X Qap Qo Qgo QHo
H = high lovel (steady state), L = low level (steady state)
X = jrralevant (any input, including transitions)
t = tramsition from low to high level
a...h=tha level of steady-state input st inputs A thru H, respactively.
Qpap. Qgo. Ggo. QHp = the level of Oy, O, Og, or Oy, respectively, before the indi steady-state input wara
Qap, Qgn, ote, = the level of 4, Qg, etc,, respactively, before the most-recent T transition of the clock,
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SN54198, SN54199 SN74198, SN74199
8-BIT SHIFT REGISTERS

SN54199 and SN74199

These registers feature parallel inputs, parallel
outputs, J-K serial inputs, shift/load control input, a
direct overriding clear line, and gated clock inputs.
The register has three modes of operation:

Inhibit Clock (Do nothing)
Shift (In the direction QA toward Q)
Parallel (Broadside) Load

Parallel loading is accomplished by applying the eight
bits of data and taking the shift/load control input
low when the clock input is not inhibited. The data is
loaded into the associated flip-flop and appears at the
outputs after the positive transition of the clock
input. During loading, serial data flow is inhibited.

Shifting is momplished_wnchwnousw when shift/load is high

SN64199 . .. J OR W PACKAGE
SN74199 . .. N PACKAGE

{TOP VIEW)

gogngu)‘?buxi

and the clock input is not inhibited. Serial data for this

2 maode is entered at the J-K inputs. See the function table 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
j inputs. Holding either high inhibits clocking, but when one is held low, a clock input applied to the other input is
il passed to the eight flip-flops of the register. The clock-inhibit input should be changed to the high level only while the
o clock input is high.
f.'<b These shift registers contain the equivalent of 79 TTL gates. Average power dissipation per gate is typically 4.55 mW.
s
1] ‘199
“w FUNCTION TABLE
INPUTS OUTPUTS
_____ |sHiFT/| cLOCK SERIAL | PARALLEL
CLEAR | 1o | et [S9%% 4 ®| a...m Oa 9 9c --- O
L *® X X ®x X x L L L L
H " L L x X X Qao Oso Qco Quo
H L L 1 x X &N a b [ h
H H L 1 L H X Qao Qap 9Bn Qgn
H H L i L L X L Qan Qgn Qgn
H H L 1 H H X H Qan QOgn Qgn
H H L t H L X Ban Oan QBn QGn
H X H 1 LR X Qap Gso Oeo QHo
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
-= Vee
Vee e 100 {1 NOM
Rag
INPUT -
OUTPUT
Clear, & thru H! Rgq =6 kil NOM
All others: Rgq = 4 kL NOM
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SN54198, SN74198
8-BIT SHIFT REGISTERS

logic symbolt logic diagram (positive logic)
ey CLOCK {11}
Eﬁiﬂ".ﬁ. R
0 t:;l -B}M£ SHIFTRIGHT o,
$1 ;Hll 1 3 SERIAL INPUT
c"“t>c‘ s1 %
gj-hﬂd— ,_Do- )
: 0 >
saser _12l__ron w_ A
Al3 ] 34D o 4
P ® g ]
cn (8) ac T4 g,
o9 10 _ o ﬁ
g 115 (4l o d
F_1n 116)_ o u 18
o119 [T L
w 211355 @20 g, ) ag 2
stserd22 1, 4 i 73
&
1 This symbol is in sccordance with ANSI/IEEE Std. 91-1984 and &Sk %
IEC Publication 617-12. o
s 'S
T i8) ag g
i o
o 9 ﬁ
l—
N
101 ap
+H
E 115)
I '"@ 4)
L4
- s Qg
i
F (1171
L
’%I‘lﬁl a
1]
6 118}
ik h@
{18)
og
L]
u 21 1
SHIFT LEFT 122
SERIAL INPUT — 4
113
cLean 1o == 201 o,
| Texas 2-673
NSTRUMENTS

POST OFFICE BOX 858012 = DALLAS, TEXAS 75285

Printed from www.freetradezone.com, a service of Partminer, Inc.
This Material Copyrighted By Its Respective Manufacturer



SN54199, SN74199
8-BIT SHIFT REGISTERS

logic symbolt logic diagram (positive logic)
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SN54198, SN74198
8-BIT SHIFT REGISTERS

SN54198, SN74198
typical clear, load, right-shift, left-shift, inhibit, and clear sequences
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TTL Devices l
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SN54199, SN74198
8-BIT SHIFT REGISTERS

SN54199, SN74199

typical clear, shift, load, and inhibit sequences
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SN54198, SN54199, SN74198, SN74199
8-BIT SHIFT REGISTERS

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

Supply voltage, Vo (seeNote 1) . . . . . . . . % . . L .o o e e e e e e e e e . TV

InputvolIRge: & o o v b s il v a e BN e e e R R S R R R R e m e o wmwow e w w MV

Operating free-air temperature range: SN5S4'Circuits . . . . . . . . . . . . . . . ... =—55°Cto125°C

SN74'Circuits . . . . . . . . . . .. ... .. ... 0°Ctoa70°C

Storage temperature range . . . . . . . .+ . .« + o s s e e s e . .. . .. =—B5°Cto150°C
NOTE 1: Voltage values are with resp: -] ground

recommended operating conditions

5N54198 SN74198
SN54199 SN74199 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55 |a75 5 525 | Vv
High-level output current, IgH —B00 —B00 | wA
Low-level output current, 1oL 16 16 | mA 2
Clock frequency, fejock o 25 0 25 | MHz
Width of clock or clear pulse, t,, (see Figure 1} 20 20 ns
Mode-control setup time, tg,, 30 30 ns g
Data setup time, 1g, (see Figure 1) 20 20 ns Qo
Fold time at any input, , (see Figure 1] 0 0 ns s
Operating free-air temperature, Ta —56 125 0 70 c g
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) r_"
SNS4198 SN74198 |
PARAMETER TEST CONDITIONS? SNE4 199 SN74199 uNIT
MIN TYPE max [MIN_ TYPi max
V4 High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 08| Vv
Vik Input clamp voltage Ve =MIN, 1|)=-12mA -1.5 -15| Vv
. Voo =MIN, Vig=2V,
VoH High-level output voltage VIL =08V, IgH = 800 kA 24 34 24 34 v
VoL Low-level output voltage :::S::B‘t.. :;;:: ?Evn:m 0.2 0.4 0.2 04| Vv
[N Input at input tage | Voo =MAX, V=55V 1 1] mA
Iy High-level input current Voo =MAX, V=24V 40 40 | pA
L Lowlevel input current Vec=MAX, V=04V -1.6 —1.6 | mA
lgs Short-circuit output current = 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 or MA X, use the appropriate value specified under i
T Al typical values are st Ve =5 W, Ta = 25°C
% Not more than one output should be shorted at a tima,
TEST CONDITIONS FOR Ige
(ALL OUTPUTS ARE OPEN)
FIRST GROUND,
TYPE APPLY 45V THEN APPLY 4.5V GROUND
SN54198, SN74198]Senial input, Sp, 54 Clock Clear, Inputs A thru H
SN54199, SN74198|J, K, Inputs A thru H Clock Clock inhibit, Clear, Shift/Load
TExas s 2.677
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SN54198, SN54199, SN74198, SN74199
8-BIT SHIFT REGISTERS

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

PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
fmax Maximum clock frequency 25 35 MHz
Propagation delay time, high-to-
TPHL 23 35 ns
low-level output from clear
- - Cp =15pF, R = 400 1,
Propagation delay time, high-to- .
TPHL See Figure 1 20 30 ns
low-level output from clock
Propagation delay time, low-10-
¥ 17
PLA high-tevel output from clock 26 "

ail g
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SN54198, SN54199, SN74198, SN74199
8-BIT SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

SN54198, SN74198

TEST TABLE FOR SYNCHRONOUS INPUTS

SN54199, SN74199

TEST TABLE FOR SYNCHRONOUS INPUTS

DATA INPUT . — QUTPUT TESTED
DATA INPUT =1 S0 OUTPUT TESTED SHIFT/LOAD
FOR TEST (SEE NOTE E) FOR TEST (SEE NOTE E}
A 45V 45V Qp ot tny A ov Qp 8t ineq
B 45V 4.5V Qg at 141 B ov Qg at 1,4
c 45V 45V Qg ot thet c ov Qe at th4q
D a5V 45V Qp at the D ov Qpat iy
E 45V 45V Qg at tn4q E ov Qg at tnq
F 45V 45V QF a1 1h41 L) ov QE at a4y
G 45V 45V 0Og at thaq G ov Qg at 1n+]
H 45V 45V Oy at toeq Hi ov QY at 149
L Serial Input 45V 0V Qp at g dand K asv QH at 1n48
R Senal Input ov 45V Qi 31 1neg
2
ouTPUT vee
FROM w0
OUTPUT @
UNDER Q
TEST See Note C1 ',
CL =« 15 pF 4]
IlSn- Note B1 a
= T -
LOAD FOR OUTPUT UNDER TEST t
-l-: tuletear) r.- _—
CLEAR INPUT 15V 185V
| i T I PR | 11
tnel T+l
1 Ty '_.. 15ee Note F| P |_..
: s — s
CLOCK INFUT 1.5V 1.5V 15V 15V
1
Ly I ] [ e oV
—={ twiclockl je— =t o i 1y el
paTA ! | | =1 ™ 3v
INPUT ! 1svl sy 15V | 15V
ISEE TEST i | e e e e e - ov
TABLE} ! | |
! — tprg e
PHL o ! .
[ehear) T‘" i 'PLH e cLK-0)
| cLr-all = — —==VgH
OUTPUT O LR-R 15V 1.5V
Vou
VOLTAGE WAVEFORMS
NOTES: A, The clock pulse has the lollowing characteristics: lyfciggk) ~ 20 ns and PRR 1 MHz. The clear pulse has the foliowing
characieristics tufeioar) * 20 03 antd tpgiq = 0 N3, When testing g, vary the clock PRR
8. € ncludes probe and jig capacitance
C. Al diodes are 1 NIDG4
D, A clear pulse is applied prior 1o each test
E. Propagation delay times (tp g ond tpyyy | are measured at t, 4. Proper shifting of data is veritied at t,,g with a funcilonal 1est
F n it time belore clocking transition
tne g - bit time after one clock transition
Tpig ~ bit time after eight clocking transitions
FIGURE 1
TEXAS g 2.679
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