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Outline

0 K-Map is systemic
[0 Require the ability to identify and visualize the prime
implicants in order to cover all minterms

0 But effective only up to 5-6 input variables!

Quine-McCluskey Algorithm

0 Tabular Method

B Compute all prime implicants

B Find a minimum expression for Boolean functions
0 No visualization of prime implicants
[0 Can be programmed and implemented in a computer
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Example

F(W,X,Y,Z)=) m(03,5,6,7,10,12,13)+ > d(2,9,15)
[0 Step1: Divide all the minterms (and don't cares) of a

function into groups

For Minterm ID |W X Y Z For don't Minterm D |lW X Y Z
Minterms: cares:
0 0 000 2 0 010
3 0O 0 1 1 9 1 0 0 1
5 B 184 15 1 1 1 1
6 g 1 <t 0
7 2 1 %5 3
10 1 0 1T O
12 1 1 6 0
13 N 3.8 3
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[0 Step 1: Divide all the minterms (and don't cares) of a function
into groups

Groups | Minterm ID |W X Y Z | Merge Mark
GO 0 0 0 0O
G1 2 0 010

3 0 01T 1

5 g 10 1

6 0 11 0
G2

9 1 0 0 1

10 1 01 0

12 1 1 00

4 0 1 % 1
G3

13 1 1 49 4
G4 15 1 1 % 3
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O Step 3: Repeat step 2 until no more merging is possible

Groups | Minterm ID |W X Merge Mark Groups | Minterm ID |[W X Y Z
GO’ 0,2 0 0 d G1" 2.36.7 10 d t d
o gl el . G2" 52,76'12':5 g (1j ; c1j

il - 57,13,15|d 1 d 1
2,10 d 0 1
G2' S 7 0 d 1 )
5.7 0 1d l_]
6,7 0 1 1 L
9,13 d 10 L
9. 13 1 d O
12, 13 s KA O ¢
G3' 0,15 G ]
13,18 11 @ L]
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[0 Step 3: Repeat step 2 until no more merging is possible

Groups | Minterm ID |[W X Y Z | Merge Mark
G0" 0,2 0 0dO
G1" 2,3,6,7 100:d 1 d
2,10 d 01 0
G2" |57.143,15|d 1 d 1
9, 13 1 d 0 1
12,13 1 10 d

* No more merging possible!
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[0 Step 4: Put all prime implicants in a cover table (don't cares
excluded)

Minterm ID [W X Z | WY | XYZ | XZ | WXY | WY Z
0 |
3 I
D l
6 I
7 | I
10 |
12 I
13 I I I
4(Jl?ednot include
don't cares
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< Step 5: Identify essential minterms, and hence essential prime

implicants
Minterm ID |W X Z|[IWY || IXYZ ||| XZ]||[WXY|| WY Z
0
3 |
D |
§ |
7 l |
10 |
12 [
[3 I | |
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Outline

< Step 6: Add prime implicants to the minimum expression
of Funtil all minterms of Fare covered

Minterm 1D

W

Z|[WY|XYZ|[|XZ]|[WXY|| WYZ

14/09/23

v
[

|
| l Already cover
1 all minterms!
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F(W,X,Y,Z) =) m(03,56,7,10,12,13)+ > d(2,9,15)

» So after simplification through QM
method, a minimum expression for F(W,
X: Y, Z) is:

FW,XY,Z2)=WXZ+WY+XYZ+XZ+WXY
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