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Karnaugh Map-Don’t Care  عنوان
 المحاضرة

بسام باسم جميل .د  التدريسي 



 The “Don't Care” conditions allow us to 
replace the empty cell of a K-Map to form a 
grouping of the variables.  

 Important to consider in minimizing logic 
circuit design. 

 It is considered either 1 or 0 

 Given in question 

 Write as (x) symbol in K-Map. 

 

1 

X 

1 X 

X 

0 
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 Simplify the following expression using K-
Map? 

F(A,B,C,D)=Σ(0, 2, 3, 6, 8, 9,10, 12) 

             Don’t care(D)=Σ(7,13)  
Sol. 

C’D’ C’D CD CD’ 

A’B’ 1 1 1 

A’B x 1 

AB 1 x 

AB’ 1 1 1 

F=AC’ + A’C + B’D’ 

A D B C 

AC’ 

A’C 

AC’+A’C 

B’D’ 

F=AC’+A’C+B’D’ 



 Convert the Binary to Excess+3using K-Map? 

Sol. 

 
No w x y z 

0 0 0 0 0 

1 0 0 0 1 

2 0 0 1 0 

3 0 0 1 1 

4 0 1 0 0 

5 0 1 0 1 

6 0 1 1 0 

7 0 1 1 1 

8 1 0 0 0 

9 1 0 0 1 

10 1 0 1 0 

11 1 0 1 1 

12 1 1 0 0 

13 1 1 0 1 

14 1 1 1 0 

15 1 1 1 1 

BCD to Ex+3 

No w x Y Z 

0 0 0 1 1 

1 0 1 0 0 

2 0 1 0 1 

3 0 1 1 0 

4 0 1 1 1 

5 1 0 0 0 

6 1 0 0 1 

7 1 0 1 0 

8 1 0 1 1 

9 1 1 0 0 

10 X X X X 

11 X X X X 

12 X X X X 

13 X X X X 

14 X X X X 

15 X X X X 

BCD Ex+3 

Don’t care 



Y’Z’ Y’Z YZ YZ’ 

W’X’ 1 1 

W’X 1 

WX X X X X 

WX’ 1 X X 

Y’Z’ Y’Z YZ YZ’ 

W’X’ 

W’X 1 1 1 

WX X X X X 

WX’ 1 1 X X 

Y’Z’ Y’Z YZ YZ’ 

W’X’ 1 1 1 

W’X 1 

WX X X X X 

WX’ 1 X X 

Y’Z’ Y’Z YZ YZ’ 

W’X’ 1 1 

W’X 1 1 

WX X X X X 

WX’ 1 X X 

Z 

Y W 

X 

Z=Σ(0, 2, 4, 6, 8),  

D= Σ(10, 11, 12, 13, 14, 15) 

Y=Σ(0, 3, 4, 7, 8),  

D= Σ(10, 11, 12, 13, 14, 15) 

X=Σ(1, 2, 3, 4, 9),  

D= Σ(10, 11, 12, 13, 14, 15) 

W=Σ(5, 6, 7, 8, 9),  

D= Σ(10, 11, 12, 13, 14, 15) 

Without don’t care Z=W’Z’+X’Y’Z’, withZ= Z’  

Y=YZ’+X’Y’Z’  

X= XY’Z’+X’Z+X’Y  

W=W+XZ+XY 

No w x Y Z 

0 0 0 1 1 

1 0 1 0 0 

2 0 1 0 1 

3 0 1 1 0 

4 0 1 1 1 

5 1 0 0 0 

6 1 0 0 1 

7 1 0 1 0 

8 1 0 1 1 

9 1 1 0 0 

10 X X X X 

11 X X X X 

12 X X X X 

13 X X X X 

14 X X X X 

15 X X X X 

Ex+3 



 Draw logic circuit 
W X Y Z 

Y=YZ’+X’Y’Z’ 

Z=Z’ 

W=W+XY+XZ 

F=Z+Y+W+X 

X=XY’Z’+X’Z+X’Y 
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