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Combinational Logic with VHDL 
 

Example.  Consider the circuit below which shows a simple computer Arithmetic Logic Unit (ALU).  The 
inputs are a and b, and the output is y.  Note that a, b and y are each one byte. 
 
 
 

 
 

From Pedroni, Circuit Design and Simulation with VHDL, MIT Press, 2010 
 

The 4-bit opcode input decides what the ALU does.  For example, if the opcode is 0011, the output is the OR-
ing of a and b.  The additional input to the ALU, cin, is used only in the addition operation. 
 

Write VHDL code to implement the ALU using WITH/SELECT/WHEN statements.  Assume that all 
arithmetic is unsigned. 
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Architecture: 
 

 
 
 
 
 


