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Title of the Project: -

Design of Half adder using 2 x 4 decoder with 

Theory/Description: 
 

Half adder is a combinational circuit that performs an arithmetic addition of two 
bits. Half adder takes two inputs and produces two outputs. It usually has two 
inputs A and B along with two outputs S (sum) and C (carry) be the two outputs. 

For a half adder, if A=0, B=0 that is both the inputs applied are 0. Then both the 
outputs SUM and CARRY are 0.
then the SUM will be 1 but the CARRY is 0.If both the inputs are 1 then the SUM 
will be equal to 0 and the CARRY will be equal to 1.

It is used in Calculators, computers, digital measuring devices
used for adding together the two least significant digits in a binary sum. It can be 
implemented using only logic gates and also it can be done
with enable along with an or gate where the inputs will be three including the 
enable input E. The output will be same as a normal half adder made by logic 
gates whenever E = 1 and there won’t be any output if E = 0.
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Half adder is a combinational circuit that performs an arithmetic addition of two 
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Truth Table for Half adder circuit
 

E A B Sum

0 X X 

1 0 0 

1 0 1 

1 1 0 

1 1 1 

 
Here, E, A, B are inputs and Sum, Carry

 
 
Circuit for Half Adder using 2 x 4 decoder with enable
 

 

 
 
 
 
 
 
 
 
 
 
 

circuit with enable input(of 2x4 decoder): 

Sum Carry 

0 0 

0 0 

1 0 

1 0 

0 1 

d Sum, Carry are outputs. 

Half Adder using 2 x 4 decoder with enable: 

 



Schematic Diagram: 
 

The circuit schematic for Half Adder using 2 x 4 decoder with enable in eSim 

is as shown below: 
 

 
 

The Schematic for 2 x 4 decoder in eSim which is used as an sub-circuit is as 

shown below: 
 

 
 



The Symbol for 2 x 4 decoder in eSim is as shown below: 

 

 
 

The Symbol for 3 input and gate which is already present in eSim is as shown 

below: 

 

 
 
 
 
 
 
 
 
 

 

 



Source details: 

 

 
 

 

 

 

 

Analysis: 



Simulation Results : 

 

1) Ngspice plots: 

 

Input waveforms: 
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Output Waveforms: 
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Carry: 



2) Python plots: 

 

Input waveforms: 
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Output waveforms: 

 

Sum: 

 

 

 

 

 

 

 

 

 

 

 

 



Carry: 

 

 

Conclusion: 

Thus, we have studied the design of half adder using 2 x 4 decoder with enable 
using eSim and we get the appropriate waveforms. 
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