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Theory/Description : A multiplexer is a device that 

has 2^n  Input Lines and one output line were n= 

number of input selector line. At a time only one 

Input Line will connect to the output line.An 8-to-1 

multiplexer consists of eight data inputs D0 

through D7, three input select lines S0 through S2 

and a single output line Y. Depending on the select 

lines combinations, multiplexer selects the inputs. 

Since the number data bits given to the MUX are 

eight, then 3 bits (2^3 = 8) are needed to select 

one of the eight data bits. 
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 Truth Table: 

 
Select Lines Input Output 

S0 S1 S2 D0 D1 D2 D3 D4 D5 D6 D7 Y 

0 0 0 0 X X X X X X X 0 

0 0 0 1 X X X X X X X 1 

0 0 1 X 0 X X X X X X 0 

0 0 1 X 1 X X X X X X 1 

0 1 0 X X 0 X X X X X 0 

0 1 0 X X 1 X X X X X 1 

0 1 1 X X X 0 X X X X 0 

0 1 1 X X X 1 X X X X 1 

1 0 0 X X X X 0 X X X 0 
1 0 0 X X X X 1 X X X 1 

1 0 1 X X X X X 0 X X 0 

1 0 1 X X X X X 1 X X 1 

1 1 0 X X X X X X 0 X 0 

1 1 0 X X X X X X 1 X 1 

1 1 1 X X X X X X X 0 0 

1 1 1 X X X X X X X 1 1 

 

 

 

 

From the above truth table, the Boolean equation for the output is given as:

 

From the above Boolean equation, the logic circuit diagram of an 8-to-1 

multiplexer can be implemented by using 8 AND gates, 1 OR gate and 7 NOT 

gates as shown . 

 

 

 



Logic Circuit: 

 

 

Circuit Diagram:

 

 



Results: 

 

Ngspice plot-Input Waveforms: 
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Ngspice plot-Output Waveforms: 
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Python plot-Input Waveforms:  
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Python plot-Output Waveforms: 
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