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ARITHMETIC CIRCUITS
 Binary Adder
o Binary Subtractor
e Magnitude Comparator
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ARITHMETIC CIRCUITS [ZE Binqr% Adder/Hng bAdder

= Half Adder e HA
» Adds 1-bit plus 1-bit y )—’C
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ARITHMETIC CIRCUITS %v Full Adder
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0 o E x x % Full Adder
o Adds 1-bit plus 1-bit
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plus 1-bit
e Produces Sum and
0 0 1 1 1 | Carry
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Binary Adder PAD
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Binary Adder ﬂ%
= Full Adder e
X
y
/A
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C=Xxy+Xxz+yz

S=X0Oydz

https://manara.edu.sy/


https://manara.edu.sy/

Binary Adder ﬁ%v C3 €2 Cq

& )liai + X3 X; Xq Xp
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C, Binary Adder Co
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Binary Adder ﬁ%? =Carry Propagate Adder
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x7 x6 x5 X4 x‘:; xZ x1 xo
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Binary Subtractor iy

»Use 2's complement with binary adder
mx-y=x+(-y)=xty +1

X3 X2 X3 Xy ) Yo
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. »M: Control Signal (Mode
[Z . gnal ( )
ool & mM=0=>F=x+y
b

oM=1=>F=x-Yy
X3 X2 X1 X0 Y3 Yo Y1 Yo M

Binary Adder/Subtractor

C, Binary Adder
S5 S, S1 So
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Magnitude Comparator u%
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» Compare 4-bit number to 4-bit number
»3 Outputs: <, =, >

»Expandable to more number of bits

— — A, A,A, A, B, B, B, B
-1'3=A333+A333 3 2451 <20 &3 2 10

x,=4,B,+ A4, B, Y YV VY VYV
> [ Magnitude Comparator ]

1
xO:EDJB_O_l_A[}BQ ¢ ¢ ¢
A<B A=B  A>B
(A = B) = x; x5 X X
(A>B)=jiB)B_B}+x3i28_2+x3x2é8_1+x3x2x144_0§0
(A< B)=A, B, +x, A, B, + x,x, A, B, +x,x,x, A, B,
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Magnitude Comparator
8-bit Binary Number

(A<B)

(A=5B)

slsjss]e oo

(4=5)
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Magnitude Comparator ﬁ%?
8-bit Binary Number 6t

Xs Xy4V7 X3 Xy X7 Xo V3 V2 Vi Vo

LT Py vl

0 1" aritade | T {ten " vagninean
1 — i(“) Con?paraior . ;‘A*) Comgpqrqior
0 U“? 4<B 4=B 4>B DU TC® 4<B 4=B 4>B
[ L L7

A<B A=B A>B
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