
T
,

.1
l.

15.50
A

1.1.1.950
.

\
r

1.

3.02
a
can

{111
he...

G
oo—

M
PD
ahD

O
134

mo
J.<U

K>._.

E
S
O
IIm
IIIT
l/z

wéozu
om

00>
1

II
uo>

M
HDm

PDO
14.1.
T
I10

Jqo.m
>1.r

km
kD
O

1.4.x
".0
J
d
u
i>
h

50/.
.13.:c

N
I.

U11».
.2355

550
Cc

20.2
a.

on
I
own.

.339:
350

5.07.
as.

.1.
1..1611.

.&
.om

€20
$.02

m
F
I

Uum
.xuo.U

.202
S

w
I

m
.32....

:25
5.02

r...
u.

1
gm

3.8.0
fl

E
“W

1.1
LI

W
h,

4r
I

m
11

III}
.39)...

II
.

.512.
II

1.13mz.

«5.1M
awm

Uni

1
1
1
|1
lkllo

u
>

.
IIIIIIk

lu
u
>

FD
m
Z.

IU
<m

E
S
E
/21060

no
.e1_<

>
_D
O
w

no
P
2w
44>

.30m
vm
w
.

.
am?

33930
9.5

3:91:
B
wocm

com

913
$
3
0

r'J
E
o
E
k
iw
i

m
kDEIDO

9
:5
2
.

4....(«0
4m
134m

<m

<1.
8122.

.
«En.

m
Jim

m
m

.1111I1
m
id

5/.
Franz.
JO
m
FZO

U
m
oor...

._______......_._._.__.._.__._._

W

1
|!

ow

1.1
CJLJLJLJHUJLICJ

J1.1.1.JL
31.151:

a ..
~._

135.3
.52

u
0..
.9
6
.
:9
:

n
E
0...

c
o
g
n
c
n
:

a
>5

C
E
-lu
u
a

S
a
c.

u
_
E
a
:>
v

.
.

.
.

A5

":5
3
:.::1

.
5.3a

,

.36

1?...
5525
use...

(E...
2.1:...

vm—m.
.v
m
H

23:5
:1
2
:

3.

I J
:D

r-‘TD12*;

1.05:8
30:

.:zm

mEEmmE
x003

.m
cozoce

Imam
.1
5
.
1.1202um

m
55

.Em-
v

.m
.rm
?m

wm
vmzw

mwm>h



. :
..a

«z

. _

. «a ._ i

SN54L8192 SN54
‘

q? 9N74ls193 ”‘93. . - -, _ , TYPES 5N54194, susalstea, SN543134,

u 'CLUCK WITH CLEA °“‘ m SN74194. SN74L3194, SN748194
- “l i MSI 4-BIT BIDIRECTIONAL UNIVERSAL SHlFT REGISTERS ,

{MATION ' . i”...— '
, p .tnllel Inputs and Outputs

. ..
.

JORNDUAL-IN-LINE on
y ,3

. l‘our operating MOMS:
w FLAT PACKAGE (TOP VIEW)

«

'r
synchronous Parallel Load " ' ‘ 0

i

______
L Right Shift

Vcc 0n 0a c 00 CLOCK Si 50 ,

"'---“----—---. ; Leit Shift
“l i ’ Do Nothing

‘1

-H—— l -— - . .
t

In 411-“ i 9 Positive Edge-Trlggered Clocklng

3.:

:‘T‘\ ”ofTommy -L WW. _ : . Direct Overriding Clear
1‘ MU'ML ~ I

.

only] ' I.
.

i

__ mm mom. J "PICAL TYPICAL
1i

.. .. .. _ _ _ _ _ __ _~‘

‘I

---—.-—--.-...... a. :2 wee MAX'MUM POWER
1

.- i'"°c"‘c”” ’ 1 1‘ CLOCK DlSSlPATION 4 -i

v- .. .. .1135: c.""_“_'.’ _ _ ._.._i .2 FREQUENCY
3

”-"--—-----~-—-...._ ’
CLEARSHIFT A e c o SHIFT one ,3

tomcmgmvg
’194 36 MHz 195 mW ' RIGHY LEFY

i

54-0.” .
P RA a N s - r.

33:33::1-‘3— _. .3 WE” 28W” 6° mW iit'l'u‘? " L‘ L' P“ ”.115: .

towtzt—ufl' ' "' "'l . 'slgh 105 MHz 425 mW

l5! w .. lend Cm“: ll ! \
positive logic: see iunctlnn table

x--~ —— "1212121.“:::“ wiptlon‘
1&L—Sflcv2cculls . E . .

,

2:::_'::::::l_:::::“: ' These bidirectional shift registers are designed to
incorporate virtually all oi the features a system designer may want in i

lCADClHCUIYS 1 .~ unit register. The circuit contains 46 equivalent
gates and features parallel inputs, parallel outputs,

right-shift and ‘.

$fln “mom“ I) i . ‘1 hill“ serial inputs, operating-modecontrol in
puts, and a direct overriding clear line. The register has

four distinct i

_-.._————-——-.._ -nJ
modes of operation, namely:

Parallel (Broadside) Load
Shift Right (In the direction 0A toward 00)

,5 V . ,5 “’—- 3V .. . Shift Left (in the direction 00 toward (IN

N VM ‘
Inhibit Clock (Do nothing)

1 ‘t—--—-ov
i l

,tt
“(m
fg
-m
5.
.."

u,

l2;,l
l

",4 ed by applying the four hits of data and taking bot
h mode control inputs, So

Synchronous parallel loading is accomplish lter the positive transition of
- —~ - v

o" and 81, high. The data is loaded into the associated flip‘flop and appears a
t the outputs a

* ~-Vv ll '
A . t

l {:l-Pmla. VOL the clock input. During loading, serial data flow is lnhiblted.

—V '.t. ._ I_ a...“ g , . 3
wt - it v... .' Slult right is accomplished synchronously with the rising edge of the clock pulse when 80 is high and S1 is low. Scrlal (

““” VOL : data for this mode is entered at the shift-right data input. When 50 is lo
w and 81 is high, data shifts left synchronously

i

and new data is entered at the shift-left serial input.
3,

mar-.. 3v Clocking of the flip‘fl'op is inhibited when both mode control inputs are low. The mode controls of the SNSMQM
’i

J -I~-_ ov : 33174194 should be changed only while the clock i
nput is high.

' :i

1 l'mi‘" v . FUNCTION TABLE
V

y l _ VM 0“ INPUTS OUTPUTS H = high level (steady statul
>

__...J ___ v ' ‘ Ir~*———- —-~»——————-———~—~— __.,__L_,._.__ L -» low level (steady state) ,3: f

4",“ it}. i4 m “MR wove 5 CLOCK SEREJ PABLLEL 0A ea 0c OD x g imam“ (any input. tnctudtngumtttmt i" fl}

-... i l PLH .2..- V . . ___ Sr So LEFT RIGHT A B c D t = transition 1mm low to high level » ,

V”, \ my," 0” t X X X X X X X X X L L L a,b,c,d s the level (ti stuatlv-stam input at i ‘l

__ __.. VOL “ X
inputs A, B, C, or O, raspoctlvely

X L X X X X X X 0A0 080 000 000 v,oBo,Qco, 000: the level oi GA, on,

0 (I, dul c cl = rov
H

',

V V c J °- H H 1 x X a b c 6 la b :2 0C- or OD, resctIVL- :.

.
It L H

ly, before the irtdica- \‘3

L193. u i X H X X x X H 0"" 03” ted stoadvvstate inpul ;‘

193 “mu” Cuurltnrs. CDUM WClO '0' '193. “ L H T X L X X X X L 0A" 011“ conditions were estah- ‘ h

" H L t H x x x x x 03,, oc,‘ om, lishud

ti H L X 0 0 0A", Gan, 001,00“ = the level of CA, on,

‘93"
_, l f L X X X X Bn CCn Dn 0c, OD, respectively,

f;

L191
» ' L X X X X X X X 0A0 030 0C0 000 V before the most recent

ii

lES ’
, i transition at the
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donk' ii,.
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54/74 FAMILIES OF COMPATIBLE TTI. CIRCUITS

V: In 2c v~c_ :a n n
40 u I: 'aLFYLfnL ' LEI—W
DUAL 4-INPUT
POSITIVE-NAN!) BUFFERS

SSI GATES... LOGIC AND PIN ASSIGNMENTS (TOP VIEWS)

K: II cko n In xP”’3' «my»;
L

AND‘OR-INVERT GATES
(ONE GATE EXPANDAULE) .
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II II I"; ‘C ‘0 IV MD M H H; VCC NC 1‘ II
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SNS450/SN7450IWI
SNS4HSO/SN7AH50IW)
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r
LJ UUL- FLILILL;
SNMLSI/SN74L5‘IIT)

TEXAS INSTRUMENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

SSI GATES . . . LOGIC AND PIN ASSIGNMENTS (TOP VIEWS)

‘ v u o I I v

55 II Bl [II II I I

V - ABCDfEfiGHoX
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