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Definition  for 1-bit ALU : 

 

(Arithmetic Logic Unit) ALU is a digital function that implements the micro-

operation on the information stored in registers , ALU is a fundamental building 

block of the many varieties of computing circuits, including the central 

processing unit (CPU) of computers and graphics processing units (GPUs). one 

CPU or GPU may contain multiple ALUs.  

 

 

 

Figure for 1-bit ALU circuit : 

 



 
 
 

Component : 

This circuit has a four component ( 1: Full Adder , 2: Mux2*1 , 1: Mux4*1 ) and 

has And gate , Or gate 

1- Full Adder : 

A full adder is a digital circuit to adds 1-bit plus 1-bit plus 1-bit and 

produces sum and carry . 

Code by Verilog  for Full Adder : 

 

 

 

 

The Block diagram for Full Adder : 

 

 

 

 

 

 

The WaveForm for Full Adder : 

 

 

 

 



 
 
 

The Truth table for Full Adder : 

 

 

 

 

 

 

 

 

2- Mux 2-1 : 

A 2-to-1 multiplexer consists of two inputs i0 and i1, one select 

input s and one output F. Depending on the select signal, the 

output is connected to either of the inputs , if s=0 then the output 

be i0 else the output be i1 .  
 

Code by Verilog  for Mux 2-1 : 

 

 

 

 

 

 

The Block diagram for Mux 2-1: 
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The WaveForm for Mux 2-1: 

 

 

 

 

The Truth table for Mux 2-1: 

 

 

 

 

 

3- Mux 4-1 : 

A  4-to-1 multiplexer consists four data input lines as i0 to i3, two 

select lines as s0 and s1 and a single output line F. The select lines 

S0 and S1 select one of the four input lines to connect the output 

line , if ({s1,s0}=00) the output be i0 , else if ({s1,s0}=01) the 

output be i1 , else if ({s1,s0}=10) the output be i2 , else the output 

be i3 . 

NOTE : We will not use i3 in this circuit . 

 

Code by Verilog  for Mux 4-1 : 
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The Block diagram for Mux 4-1: 

 

 

 

 

 

 

The WaveForm for Mux 4-1: 

 

The Truth table for Mux 2-1:  
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whole system: 

 This ALU will do Three operation ( 00, 01 , 10 )  

( 11 )  operation is invalid operation  

Figure for 1-bit ALU circuit: 
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The code for The 1-bit ALU: 

 

 

 

 

 



 
 
 

The block diagram for ALU: 

 

 

 

 

 

 

 

This ALU has [1:0] operation : 

 When the user enters the operation (00): 
WaveForm  

 

 When the user enters the operation (01): 
WaveForm  

 



 
 
 

 When the user enters the operation (10): 
WaveForm  

 

 When the user enters the operation (11): 
WaveForm  

 

 

Truth table for each operation:  

This circuit has 7 inputs then we have 128 combination be input 

for the circuit , 2 inputs represent the operation that mean the 

operation will be (00 , 01 , 10 , 11) but (11) operation is invalid 

(don’t care about F) , Hence when the operation be (11)  ->  F = x  

and we just find cout . 

Attached on the next four pages the Truth table for the four 

operations   :  

 

 



 
 
 

Operation (00) : 

 

 

 



 
 
 

Operation (01) : 

 

 

 



 
 
 

Operation (10) : 

 

 

 



 
 
 

Operation (11) invalid operation for F (Truth table for Cout) : 

 

 


