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An Adder is a device that can add two binary digits.It is a type of digital circuit that 

performs the operation of additions of two number. It is mainly designed for the 

addition of binary number, but they can be used in various other applications like 

binary code decimal, address decoding, table index calculation, etc. There are two 

types of Adder. One is Half Adder, and another one is known as Full Adder. 

 

Binary adder is one of the basic combinational logic circuits. The outputs of a 

combinational logic circuit depend on the present input only. In other words, 

outputs of combinational logic circuit do not depend upon any previously applied 

inputs. It does not require any memory like component. Binary adder is one of the 

basic combinational logic circuits as present state of input variables. 

 

 

Designing Binary Adder 

Half Adder 

Before designing a binary adder, let us know some basic rules of binary 

addition. The most basic  is addition of two single bit  that is addition of 

two binary digits. 

The binary digits are 0 and 1. Hence, there must be four possible 

combinations of binary addition of two binary bits. 

 

 

 

 

 



 

In the above list, first three binary operations result in one bit but fourth 

one result in two bits. In one bit binary addition, if augend and addend are 

1, the sum will have two digits. The higher significant bit (HSB) or Left side 

bit is called carry and the list significant bit (LSB) or right side bit of the 

result is called sum bit. The logical circuit performs this one bit binary 

addition is called half adder. 

 

Design of Half Adder 

For designing a half adder logic circuit, we first have to draw the for two 

input variables i.e. the augend and addend bits, two outputs variables 

carry and sum bits. 

In first three binary additions, there is no carry hence the carry in these 

cases are considered as 0. 

 

Truth Table for Half Adder 

 

 
 

 

 

 

 



 

K-map for Half Adder 

Now from this truth table we can draw  K-MAP for carries and sums 

separately. 

 
For above K-maps we get, 

                                        
 

 

 

Hence, the logical design of Half Adder would be 

 
Although from it is clearly seen that carry (C) column signifies and sum (S) 

column signifies XOR operation between input variables but till we went 

through K-map as it is general practice to do so for more complex binary 

logic operations. 
 

 

 

 


