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Half-Adder

A B | Cy| SUM
A — — Cout 0O 0| O 0
0O 1|0 1
B — —— SUM 1 0| O 1
11 1 0
(a) Logic symbol (b) Truth-table

‘; fD— SUM
| ) Cou

(c) The circuit
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Full-Adder

Cn A B | Coue| SUM
O 0 0| O 0
0O 0 1 0 1
= L Cou o 1 0| 0| I
o 1 1 1 0
L I 0 00| 1
B | SUM 1 0 1 1 0
n 1 1 O 1 0
1 1 1 1 1
(a) Logic symbol (b) Truth-table
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Different Adder Implementations

0 —1I
B —1,
B | 12 F I Coul
Ch, A B 1 —1
l 'S, S,
\
1 SUM | |
H—{ 5
R —I
B —1
— |
cin A
(a) logic gates (b) 4 to 1 MUX
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Adder Built Using “Half-Adders”

B 1Y E 'AD SUM
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4-bit Parallel Adder

Ay By Az Bs A, B A By
|| || || || =G
A B G A B G, A B G, A B G,
Coww X Cow Z Cow 2= Cowt 2

C4 24 C3 23 Cz 22 C1 E]
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74283 Parallel Adder Chip

J
2, [ 1] Ve 1
B, [2 5] B; —1 2 rl—
A
Ay [B 7 4] Aj _i 3 < 2 —
S @ 4 R 3 —
2 1 ~q —
A B 3 12] Ay — 2 B
B, [ 3 1] By _i
C{j E E 24 | CD C4_
GND [ 9] Cy4
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1-bit Comparator

1-bit comparator

A B|F |F |Fo
A — F2(A>B) 0 0[{0[O0]1
—— F, (A<B) O 17010
B _ F,(A=B) I 0[1|0]o0O
1 11001

logic symbol truth-table
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1-bit Comparator
A B

=B
Fg ZA.B
F

F{} — A@B ) \
| D _F(}
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4-bit
Comparator

Truth

Table
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7485 chip (4-bit comparator)

Function Table

Compari&ng iputs

Cascading inputs

Outputs

A3.B3 A B, A1.B; ApBy | A B A<B A=B | A>B A<B A=B
A3>Bs X X X X X X H L L
A3<B; X X X X X X L H L
A3=B; | A=B; X X X X X H L L
A3;=B3 | Ay<B; X X X X X L H L
As3=B; | A>=B: | Ai>B X X X X H L L
A3=B: | A>=B; | A)<B; X X X X L H L
A3=B; | A>=B; | A=B; | Ay>By X X X H L L
A3=B3; | A»=B> | Ai=B; | Ay<By X X X L H L
3=B3 | A>=B2 | A1=B1 | Ao=Bo H L L H L L
A3;=B; | A>=B; | A;=B; | A;=B¢ I H L L H I
A3=B; | A»=B, | Ai=B; | A¢=Bo L IL. H L IL. H
A3=Bs | A»=B> | Ai=B; | A=Bo X X H L IL H
As=Bs | A»=B> | A1=B1 | A¢=Bo H H L IL Iz 1L
A;=Bs | A>=B; | A;=B; | A=Bo L L L H H L

H - High Level, L - Low Level. X - Don't care
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Cascading
imputs

Comparator Chip

B;
 A<B

[t
B
< A=B [&
[2]

< A=B [

L A<B [0
GND [8]

h 00 S

outputs
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Pin diagram

Cascading
mputs

outputs

A>B —
s _}
A<B —

logic symbol
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