
Karnaugh Maps 

 
In the above slide, the k-maps are numbered like they would be in a truth table. From the 
truth table, you will take one output and place it inside the k-map. For example, the 
following 3 variable truth table would be represented with the k-map beside it. This 
ensures the inputs and outputs match up. The input values are on the outside of the k-
map. Check to be sure the input combinations have the correct output. 
 
 
A B C Output Number 
0 0 0 0 0 
0 0 1 0 1 
0 1 0 1 2 
0 1 1 1 3 
1 0 0 1 4 
1 0 1 0 5 
1 1 0 1 6 
1 1 1 0 7  

 

 
   
Next you will circle squares inside the k-map of adjacent minterms (ones). The following 
examples illustrate how to circle the minterms with different numbers of inputs. The 
general rule is you must have a power of two of minterms to circle. So 2, 4, 8, 16. 



 



For our previous three variable k-map, it would be circled as below. 

 
Generally, the fewer boxes you have, the more minimized the design is. Notice, however, 
that there are two boxes whose sides are adjacent. This can result in a static hazard. A 
static hazard is when the output momentarily jumps to the wrong output. For this 
example, when the input changes to 011 or 110 (the two adjacent squares) the output will 
jump to zero before going to the static one. This phenomenon can be explained by 
looking at the timing diagram of the final schematic.  
 
To convert the squares into a usable logic equation, we will look at the change in the 
inputs. Look at the vertical box in our example. The inputs A and B stay constant inside 
the box. A is ‘0’ and B is ‘1’. Therefore the first term will be  

A’B 
 

C changes values so it will not be used in the first term. For the second term, look at the 
horizontal box. B changes values so it will not be used. A stays at a constant ‘1’. C stays 
at ‘0’. Therefore the second term will be  

AC’ 
 
The final equation will be 

A’B + AC’ 
 
This process is illustrated again in the four variable k-map below. 

 



 
By circling zeros, one can come up with the POS (product of sums) form. 
 



Don’t Cares 
The next example explains how to use don’t cares in a k-map. The general rule: if the X 
gives you a bigger square, circle it. If it doesn’t, there is no need for it. Using don’t cares 
will help minimize designs more fully.  

 



Extended Example: Comparator 

 

 
 


