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Arithmetic Digital Circuits                
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Arithmetic Digital Circuits    
Formula Rules

:

1–Adder Circuits::

-Half Adder (H.A):

)sum()carry(

.

A , B:

A
SB

C

sc:

SA
S = A . B + A .B = A B = A XOR BCB
C = A . B

∑C = C∑S = SBA

0000

0

A . B1 
10

0

A , B1

01

A . B1011

H . A



  
  جامعة المنارة
 عملي -الدارات الرقمیة                                                                                             كلیة الھندسة 

 قسم المعلوماتیة                                                                            
 
 
 

–)Full Adder (F.A:A,B
Cin
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A,B
.
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4.

C4 C3 C2 C1
A4 A3 A2 A1
B4 B3 B2 B1
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Parallel Adder Circuits  

F . A F . A F. A H . A
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2–Subtraction Circuits ::

-Half Subtractor (H.S):
)difference()borrow(

.
A , B
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db:

d = A . B + A .B = A B = A XOR B
A d

b = A . B                                                  B                                 b

∑b= b∑d = dBA
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–)Full Subtractor (F.S:A,B
bin
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Parallel Subtractor Circuits        
A,B

.

BA
B

2’ ComplementNOT:S = A + ( - B ).

:.

NOT:-C4 C3 C2 C1 1
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Digital Comparator
AB.

A B:

A > B          A = B          A < B
AB

.
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0
A . B

1000

A . B
10010

00
A . B

101

0A . B1011



  
  جامعة المنارة
 عملي -الدارات الرقمیة                                                                                             كلیة الھندسة 

 قسم المعلوماتیة                                                                            
 
 
 

:

X = A . B       when  A>B                                             

Y = A . B + A . B = A     B =  A  XNOR  B   when A = B

Z = A . B      when  A < B                                            

A             A  B              B                                                                            

X            A                                X  

Y                                              Y  

Z             B                                Z 
Digital

Comparator
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