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Arithmetic and Logic Unit (ALU) — 74LS181

Connection Diagram

80—
A0—
§3—
52—
S1—
S0—
Cy=
M_
Fo—
Fi=—
F2—
GND —

-/
24

23
22
21
20
19
18
17
16
15
14
13

L~ oW s NN

—_ = =
KM = O

— Vee
— A1
— B
— A2
— B2
— A3
— B3
—G
=Chag
— P
— A=B
—F3

Pin Description

Function Table

Mode Select Active LOW Operands Active HIGH Operands
Inputs & F,, Outputs & F,, Qutputs
Logic Arithmetic Logic Arithmetic
(Note 2) (Note 2)
s3 s2 s1 S0 (M =H) (M=L)(c,=L) (M=H) (M=L)(C,=H)
—_— | L L L L A A minus 1 A A
L L L H |AB AB minus 1 A+B A+B
L L H L |A+B AB minus 1 AB A+B
L L H H Logic 1 minus 1 Logic 0 minus 1
L H L L |A+B Aplus (A +B) AB A plus AB
L H L H |[B AB plus (A +B) B (A +B) plus AB
L H H L A&B A minus B minus 1 A@®B A minus B minus 1
L H H H |A+B A+B AB AB minus 1
H L L L__IAB Aplus (A +B) A+B Aplus AB
—> Lu L L H_|A@B Aplus B AGB Aplus B
H L H L B AB plus (A + B) B (A +B) plus AB
H L H H A+B A+B AB AB minus 1
H H L L Logic 0 A plus A (Note 1) Logic 1 A plus A (Note 1)
H H L H |AB AB plus A A+B (A+B)plus A
H H H L |AB AB minus A A+B (A+B)plus A
H H H H A A A A minus 1

Note 1: Each bit is shifted to the next most significant position.
Note 2: Arithmetic operations expressed in 2s complement notation

)

a2

Logic Diagram

Pin Names Description
A0-A3 Operand Inputs (Active LOW)
BO-B3 Operand Inputs (Active LOW)
S0-S3 Function Select Inputs
M Mode Control Input
Ch Carry Input
FO-F3 Function Outputs (Active LOW)
A=B Comparator Output
G Carry Generate Output (Active LOW)
P Carry Propagate Output (Active LOW)
Chria Carry Qutput
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Shift Register — 74LS195

Connection Diagram

Voo Q O Q2 03 O3

I_II_II_II_II_II_II_II_I

Truth Table
INPUTS OUTPUTS
OPERATING MODES
MR PE J K Pn Qg Q4 Qg Q3 Q3
Asynchronous Reset L X X X X L L L L H
Shift, Set First Stage H h h h X H ao g1 q2 az
Shift, Reset First H h I I X L ap a1 az a2
Shift, Toggle First Stage H h h | X ap oy of qz az
Shift, Retain First Stage H h I h X ap ag q1 q2 g2
Parallel Load H I X X Pn PO P1 P2 P3  P3

L] (2] (3] [&f Ls] Lef [ [s

MR J K Py Py Py Pg GND

L = LOW voltage levels

H = HIGH voltage levels

X =Don't Care

| = LOW voltage level one set-up time prior to the LOW to HIGH clock transition.

h = HIGH voltage level one set-up time prior to the LOW to HIGH clock transition.

Pn (dn) = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the LOW to
HIGH clock transition.

PEJ K Py P4 Py Py MR CP
® %@ ® ® ® ® ©] ©
Logic Diagram %
Pin Names %j B 3 _ Y
PE Parallel Enable (Active LOW) Input
Po—P3 Parallel Data Inputs
J First Stage J (Active HIGH) Input . .
K First Stage K (Active LOW) Input R Co agH R Co R C;D RCDO,
CP Clock (Active HIGH Going Edge) Input | op Ld op b op L op
MR Master Reset (Active LOW) Input s q s o lo—s  @H ks o
Qp-Q3 Parallel Qutputs (Note b) Ve - PIN 16 -|
Q13 Complementary Last Stage Output (Note b) Gﬁ%;pmg @Q Q ®0 ®0 Q®
0 1 2 3 43

(O = PIN NUMBERS



3-State, Octal Buffer, Line Driver — 74L.S5244

Connection Diagram

Vee 26 1Y1 2A4 1¥2 2A3 1Y3 2A2 1Y4 2ZA1

[o][wo] e (7] [ve ] s ][ra] (s 1[v2] [ ]

D

WP
K S

N | IR | I | I | I | | | Y

1AT  2Y4 1AZ 2Y3 1A3 2Y2 1A4 2¥1 GND

Truth Table
INPUTS
— OUTPUT
1G, 2G D
L L L
L H H
H X (2)




OR Gates & NOT Gates — 74LS32 & 741514

OR

Vce
|14

Connection Diagram

B4 A4 Y4 B3I A3 ¥3
13 |12 | 10 |o |s

INEEN

] >

E‘D-‘ E‘D-‘

2 |3 a s |s |7

A1 B1 ¥1 A2 B2 Y2 GND
Truth Table
Y=A+B
Inputs Output
A B Y
L L L
L H H
H L H
H H H

Ve

.

Connection Diagram

MG

Y6 A5 A A4

Iu 11 |1n ]

¥4

(! (- -

H = HIGH Logic Level
L = LOW Logic Level

Truth Table

Y=A

Input Output

NOT



SRAM - LH5116-

Connection Diagram

H

2

(2KB)

24-PIN DIP
24-PIN SK-DIP ——
24-PINSOFP a1 1m 24 [Jvee
Ag] 2 23 [Ag
AsL] 3 22 [ 1Ag
ALl 4 21 [(JWE
A 5 20 [10E
AL 6 19 1A
Al 7 18 [JCE
Agl] 8 17 [ 1/Og
o] o 16 [ 1/0;
1105 [ ]10 15 [ ]1/Og
/05 L] 11 14 L1vos
GND []12 13 110,
e/
Pin Names
SIGNAL PIN NAME
Ap- Ao Address input
CE Chip Enable input
OE Qutput Enable input
WE Write Enable input
SIGNAL PIN NAME
/01 - 1/Og Data input/output
Vee Power supply
GND Ground

Truth Table
CE OE WE MODE 1104 - 1/Og SUPPLY CURRENT NOTE
L X L Write Din Operating (ICC) 1
L L H Read Dout Operating (lcc)
H X X Deselect High-Z Standby (lsg) 1
L H X Outputs disable High-Z Operating (Icc) 1
NOTE:
1. X=HorlL
Block Diagram
B
Az ) S R 2
AB'QJ)—-' & 18 ~—24) Ve
G| 8 e T RRAY &
Az ow > )
A 8 *5 o (128 x128) (&) GND
@1 z3 |
Ag .@—. g B
('
A‘D 1'19)—-
- == ]
Vo, Eg/\ CE : [j;;-
110, (10) = .
1105 (1)~ - £ COLUMN ——
10, 99\{‘ - 5 /0 GIRCUIT :1\_“
vos (14) . P —
/O @ » g COLUMN DECODERS [‘:‘;_“
110, (16}
IfOg %__73 * + IEL'
COLUMN ADDRESS L4
il BUFFERS [~
GE - [ —
CE (18— ™
B o——
WE 21 3 C 4
-

3
|
#A

= N
k‘o )87

Ay Ay Ay A



SRAM - LH5116-H

S\ [T
= TN I JITY
- L 77 tin\ 3

NOTE: M = HIGH



M o = L0 D =

SRAM - LH5116-H

Write Cycle — 1
tWG
Ao - Adg X
- tw,:l. (NOTE 3)
NOTE: OE = HIGH
tow
CE W\ ////////////////
5 (Not:; 2) ,
WE EN\ /|
twhz ow
(NOTE 4) {N:I?'TE 9) L7
5 NMARAYYAERNENEN
o I A P \

Din L ::{ x x }{ X
NOTES:

. WE must be HIGH when there is a change in A - Aqq.
. When CE and WE are both LOW at the same time, write occurs during the period t,,5.
. tyg is the time from the rise of CE or WE, whichever is first, to the end of the write cycle.
. If GE LOW transition occurs at the same time or after WE LOW transition, the outputs will remain high-impedance.
. D7 Outputs data with the same logic level as the input data of this write cycle.
_If GE is LOW during this period, the input/output pin is in the output state. During this state, input
signals of opposite logic level must not be applied.
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SRAM - LH5116-H

Write Cycle — 2

by
Ao-Asg X X
t (NOTE 3)
= 70 AN
| tew
tas , twe
| (NOTE 2}
we RN i N
tonz
\I ow
. SIIIUNTRN e
oor 717777777 -
(NOTE 4) oy
(NOTE 6)
O ivavava

NOTES:

- WE must be HIGH when there is a change in Ag - Ag.

- When CE and WE are both LOW at the same time, write occurs during the period t,-.

- twg is the time from the rise of GE or WE, whichever is first, to the end of the write cycle.
. If CE LOW transition occurs at the same time or after WE LOW fransition, the outputs will remain high-impedance.
. Dgyy7 Outputs data with the same logic level as the input data of this write cycle.
_If CE is LOW during this period, the input/output pins are in the output state. During this state, input

signals of opposite logic level must not be applied.
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