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SN5418192, SN54LST ‘
e L TYPES SN54194, SN541S194, SN54S184,

L : .

\L'CLOCK WITH CLEAR w1 SN74194, SN741S194, SN74S194
f 1
: ) NN 4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS |
MATION R o !

parallel Inputs and Outputs P JOR N DUAL-IN-LINE O g

! o =3 3 4
ing Modes: o § 1
. Four Operating : iy lad W FLAT PACKAGE (TOP VIEW) 3
4 : Synchronous parallel Load i s =gl
] 4 : vee Oa ©Op O¢c Op cLock S1 0 i
= e i Right Shift 3 H
"o e e o o o o o s o o ; LG“ Sh'ft g '
n : ! Do Nothing ? i
———ei-pi-Pi : & ; G

L eeNow ) H .+ Positive Edge-Triggered Clocking i

’l\ CL #T 200F ) e |
(SeeNoteB) | lused with H ¢« Direct Overriding Clear
= =T 5ALT4L = 1 {
only) ' i .. < ¥ i
2240 CIRCUIT 1 J TYPICAL TYPICAL A o) it
o - L R IMUM A
'"'"'Q""""““" 5 PR i POWER l l :
RO CIRCUIT 2 B & CLOCK i
5 (Sare 21 Loxd Crrcunt 1) [} % FREQUENCY DISSIPATION 3 [ ’,#
........_..:.'..:':.':’.'.'.:".."'_;‘‘l ¢ CLEARSHIFT A B8 C D SHIFT GND {4
LOAD CIRCUIT 3 194 36 MHz 195 mW RIGHT LEFT 4
(Same a3 Laad Curcun k SERIAL PARALLEL INPUTS  SERIAL y
| O R L5194, 2O Som INPUT INeyT !
o e et | i 'S194 105 MHz 425 mW
(Same 3 Losd Circunt 1) [] P positive logic: see function table
s e e $ 2 L
mem SR LILLLLLIEWN L amcription '
LOAD CIRCUIT § i g W
1Same » Loxd Circuit 1) [] i
:::T-'::::::::::':_:: } These bidirectional shift registers are designed to incorporate virtually all of the features a system designer may want in
LOAD CIRCUIT 6 1 L whift register. The circuit contains 46 equivalent gates and features parallel inputs, parallel outputs, right-shift and i
iSamwe 23 Load Cucurt 1) 1 g j
o S R o iy shift serial inputs, operating»mode-control inputs, and a direct overriding clear line. The register has four distinct ‘
? modes of operation, namely: e
! _ i
i Parallel (Broadside) Load
%‘ Shift Right (In the direction Qa toward Qp) §
i ey : Shift Left (In the direction Qp toward QA) i 2l
e ret ¥ 0wee . 4
. A oy ] Inhibit Clock (Do nothing) i
1 2 e oy 3 4 : 5 2
! i o 1 Synchronous parallel loading is accomplished by applying the four bits of data and taking both mode control inputs, SQ !
H LR o and S1, high. The data is loaded into the associated flip-flop and appears at the outputs after the positive transition of !
-’lx ::vm,l« Vou the clock input. During loading, serial data flow is inhibited.
oy 1 <
™1 'PLH v, . H
Voot 9 L Vet o & Shift right is accomplished s nchronously with the rising edge of the clock pulse when Sg is high and S1 is low. Serial
Y 0 1
S eYou 3 dats for this mode is entered at the shift-right data input. When Sq is low and S1 is high, data shifts left synchronously
0 1 g
and new data is entered at the shift-left serial input.
i
15 v e 3. 3 Clocking of the flip-flop is inhibited when both mode control inputs are low. The mode controls of the SN54194/ j
& Vet S % 3
A SR 1) $N74194 should be changed only while the clock input is high. . i i
AR : ]
f e e o FUNCTION TABLE :
4 o INPUTS, OUTPUTS H = high level (steady state) |
R ik ]“‘* ULAR CLOCK — ap Og ac Op Xj mel'evlant {any input, |n.c:udmg transitions) ‘~‘ 3

= P! PLH[ D e v St Sy Sp LEFT RIGHT|A B C D t = transition frain low to high level 5
Vyet Vet b L R X X X X X X X| L L L | 2-b.cd=the leve! of steady-state input at B3]

——— VoL M ¢ X Y inputs A, B, C, or D, respectively 3

X L X x |x x X x|oao Q8o Qco O00| @ag. Qpo. Oco. Qpo = the level of Qa, On
0 Q, duty cycle = 50%. & L 1 X SRR PR S S T T VY 0. or Qp, respective: 3
2 5 L H ly, before the indica- 1
L193j M i X H X BRI XX i QA" an OCn ted steady-state input ’)"
193 binary counters. Count cycle for 1192, 't L H t X L >l Gl G ¢ L Qan Q8n Qcn conditions were estab- ' i
1 H L t H x |x x x X|0gn Ocn Qon H lished

& é IR £ e t L x |x x x x|Qgn Gca CDn b Oan. Qgn, Qcn, Qpn = the level of Qa, Qa, 2
5 ” i~ y Qg Qp, respectively, 4
L193. - X X X X X X X|Qap Qso Qco 9po before the most-recent i
IES : 3 t transition of the :
> clock. ’f

it

i
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

SSI GATES ... LOGIC AND PIN AS3IGNMENTS (TOP VIEWS)

- —~
Vee 0 2¢ T e e o Gho v o i
&0 w] [ julf |'| : wlfn] e} [n] [w} [s] 4]
DUAL 4.INPUT k L
POSITIVE-NAND BUFFERS .
positive fogic: . ( E_
s C
Y = ABCD 4
3 TR FL LT L T e
ALY AL} NG " 10 1Y GAD N Voo NC 2 28
e. SNS5440/SN7440(J, N) . SN5440/'SN7440(W)
SNS4HA0/SN74HA0(J, N} SNE4HA0/SN74H40(W)
See page 102 £ SNS4LS40/SN74LS40(J, N, W)
% © SNS54S40/SN74S40(4, N, W) NC-—No internat connection
Vi 1 2 X 1 1wy Y GNO 2 20
50 leklol el [n] [w J’»-m LG Ll SEINE Lf
DUAL 2.WIBE 2.INPUT ! ? [—",___.._-’—'——-—J, [
AND-OR-INVERT GATES é 5
{CGNE GATE EXF‘ANDABLE)
positive logic: QQ B
Y = ABYCOX r~f_ | B J
o (e v |
. '60: X = output of-SN5460/SN 7460 LL’ T FL L s H T - T S
BefisiDalat
S0: X = outpur of SNSANEOSNTaNG0 1) G L Ll Ly] (4 LT Gttt
< oc SNSAHE2/SN74HE62 L
A < 3 SN5450/SN7450(J, N) SNS450/SN7450(W)
SNSAKHEQ/SN74KH50(d, N) SN54H50/SN74H50(W)
. Seapaga 113 ' 7
< ¢ . 3
— / s V
MAKE ”OI’H‘!INAI. CMN'CTDON
51 10 © Y GNO 1Y 0 x
n rHT wl [n] fu] [n] el 2] [s
DUAL 2:-WIDE 2-INPUT ’[C:Lru —L rl r—L & L R ‘—L
AND-OR-INVERT GATES é l l
61, 'HS 1, ‘S51 é@’
positive logic: CEMP A5 =
Y - R6+¢D ]J . A
, wuuu BFLT] uu» TITFLrTT
NM(NQIHA\A’. ConECTION
: SNSAST/SN7451(4, N) ! SNS451/SN7451(W)
SNS4HS1/SNTUHS1(J, M) SNSAH51/SN74HS 1 (W)
SN54S51/SN74S51(J, N, W)
Ve 1Y GAp
"
‘451, ‘LS5
Qsitive logic: ]
1Y« A OTETF) |
¥ ~ 2ASZB]+(2C2D) { S
'IU’U Hatposn LTTLFUTGT Lfl 'J“‘ v
Sne paga 110 SN5S4L51/SN74L51(J, N) SNSALS1/SN74LS1(T)
SNS4LS51/SN74LS51{J, N, W) 1 J

1Y

70 S o TEXAS INSTRUMENTS




64/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

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

55
2.WIDE 4.INPUT
AND-OR-INVERT GATES

*H55 (EXPANDABLE)
positive logic:
Y = ABCOYEFGH+X
X = oitput of SNS4HE0/SN74HE0
or SNGAHE2/SN74HE2

. See page 113

‘L55, ‘LSS5
positive logic:

Y = ABCO+EFGH

$ev prga 110

v
" L) L] " b 9 ]

A ] < L GND A [ c vee € ¢
SNS4HS5/SNT4HS5(J, N) SNS4HSS/SN74HSS(W)
L] 4 4 o N ¥ GNO KC  NC L
j'uﬁu L (wl o] [e) [w] [l [v] s

LA
Lle

i

RFCTLET

SN54LES/SN74L55(, N)
SN54L.S55/SN74LSE5(, N, W)

SN54L55/SN74L55(T)

NC~No Internat cannection

| i o el
e

N7

60

DUAL 4-INPUT EXPANDERS

‘60

positive logic:

X = ABCD when connected to X and X inputs
of SNE423/SN7423, SNS450/SN7450, of
SN5453/SN7453 7

‘HE0

positive logic:

X = ABCD when connected to X and X

. inputs of SN54H50/SN74HS0,
SNSAHS3/SNT4AHS3, or
_5N54H55/SN74H55

See pagos 117 and 118

X IR 0 CNO 2C 28 A

ASN5460/SN7460!J, N)
SNSAHGOISN'MHGQU, N1

© SNS5460/SN7460IW)

SNSAHE0/SNTARE0(W)

NC~No internal connaction

61

YRIPLE 3-INPUT
EXPANDERS

positive logic:

X = ABC when connected to X input of
SNS4H52/SN74H52

See page 119

EAAmAN

a1

I 3X GND X 18 3A
0 1
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APPENDIX C

Codes

3

‘.» ASCII

HOLE PUNCHED = MARK = 1
NO HOLE PUNCHED = SPACE = 0

[

MOST SIGNIFICANT 8IT

LEAST SIGNIFICANT BIT "

765 43 210
: ‘® | [spAce| [ nuLuioLE ofo[ [ofo]o
A ] START OF MESSAGE ) olof1
[ iz END OF ADDRESS 0lo oj1{o0
c # END OF MESSAGE ofo of1]1
: [} $ END OF TRANSMISSION 0o 1{ofo
e % WHO ARE YOU ofof f1fof1
T Iy ARE YOU I Tolol [7]1]0
G : BELL oo 111
. H ( "FORMAT EFFECTOR 01 ofofo
] ) HORIZONTAL TAB R 0jo]1
: J . LINE FEED 01 0|10
: K s VERTICAL TAB o1 011
L , FORM FEED 01 1{ofo
V) it CARRIAGE RETURN 01 1{of1
N SHIFT OUT 01 110
) / SHIFT IN 01 1141
P ) DCco 1lo] [ofofo
Q 1 READER ON 1]o0 o0lof1
A 2 TAPE (AUX ON) 10 ol1fo
s 3 READER OFF 10 011
T 4 (AUX OFF) 1]o0 1]o0}0
U 5 ERROR 1{0 1o+
v ] SYNCHRONOUS IDLE 10 111]0
W - 7 LOGICAL END OF MEDIA 1]o 11101
. X 8 ) 11 olofo
Y [ s1 R o|of1
z : s2 1)1 0|10
t : S 3 101 o011
.y < S4 1) iloflo
' 1 - 55 1|1 1]o]1
4 > S6 111 11110
< ? 57 111 11111

[ L—————b 0|6 SAME

' ¥ o1 SAME

; s |1]0 SAME

RUB OUT < + 111 SAME

L parny
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