Unit 6 Quine — McClusky I\/Iethod'

Systematic way to find nearly minimum SOP
form of a function from minterm expression.

Two steps

1. Determine Prime Implicants

2. Find minimum set of prime implicants
to express the function




Stepl Determination of Prime Expression :

to obtain minimal number of literals

FIE] XY +XY'= X

00 0 0 O
AB'CD'+AB'CD =AB'C A'BC'D+A'BCD' won't 10 0 0 1
1010 1011=101- 0101 0110 combine|*|°®° *°
3/0 0 1 1
Example| F(a,b,c,d)=>m(0,125,6,7,8,9,10,14) s0 100
(1) Group0 00 0 0 0 50 1 0 1
110 0 0 1 6 (0 1 10
GroupX 20 0 1 O cdab 710111
.81 0 0 O 8|1 0 0 0

e 1 1
1 aEmE A
Group2<91001 1 N P
1011 0 1 O 111111 1211 1 0 0
?{7 0111 13(1 1 0 1

Group

1411 1 1 O 1411 1 1 0
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(2) Build Table 6 -1

Group O

Group 1

Group 2

Group 3

0000
0001
0010
1000
0101
0110
1001
10 1010
/7 0111
14 1110

© O o110 NN | O

< | £ £ K| K KIL<

F4ik Groups 0,1
Groups 1,2
Groups 2,3

Y

0,18,9 - 00 -
0,2810 -0-0
0,8,1,9 - 00 -
0,8,210 -0-0
2,610,114 --10
210,614 --10

0,1 000 - vV
0,2 00 -0 V
0,8 - 000 \
1,5 0-01

1,9 - 001 Vv
2,6 0-10 Vv
2,10 - 010 \
8,9 100 - vV
8,10 10 -0 Vv
5,7 01 -1

6,7 011 -
6,14 - 110 \
10,14 1-10 v

Cross - out
Gl

redundant terms

FIESUIE

-V procedure
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F = %abd +% bc +M+
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=a'bd +b'c'+cd’
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Step 2 Prime Implicant Chart :to find
minimum number of prime implicants to express F

(0,1,8,9)
(0,2,8,10)
(2,6,10,14)
(1,5)

(5,7)

(6,7)

/7 8 9 10 14

b'c’
b'd'

cd'
a'c'd
a'bd
a'bc

¥—x

XK

"covers"

F=Db'c'+cd+a'bd

J

01256 7 89 10 14
(0,1,89) b'c' | x x x (X)
0,2,8,10) b'd" | x x x x Find columns containing one x
(26,10,14) cd X X x (:> b'c’ and cd' are "essential"j
(1,5 a'c'd X X
(5,7) a'bd X
(6.7 a'bc X



][ > can't find columns containing one x

Example| F =>m(0,1,2,5,6,7)
0 00 0 v| |01 0 0 -
1 0 01 v|H |02 0 — O
2 01 0 v| |15 - 0 1
5 1 0 1 v 2,0 - 10
6 1 1 0 v| |57 1 -1
7 1 11 v| |67 1 1 -




01 256 7
@®— (0,1) a'b’ 2 _
All columns have 2 X's = Use trial and error
(0,2) a'c E N L
F=a'b'+bc'+ac

(1,59) b'c < 0 Use another trial and error
2 —» (2,6) bc' X
@)_> (5’7) aC S N

(6,7) ab ¢ :|<

F=a'c+b'c+ab
= 2 minimum SOP expression !




§ Petrick's I\/IethodI

1. Reduce the chart by eliminating the essential prime implicant rows and columns
P = (P + PR)(P1+P3)(Py+Py)(P3+Ps)(Py+Pg) (Ps+Pg) = 1
= (Py+ P,P3) (P,+P,PL)(Pc+P5Py) /luse (X+Y)(X+Z) = X +YZ
= PP P + P,P,PsP+P,P3P PP, P3PsPe+P, P3P, PP, P,P3Pg
+P,P,P,P+P,P,P. //multiply out




§ Incompletely Specified Function Simplification I

F(A,B,C,D)=¥m(2,3,7,9,11,13)+>d(1,10,15)

Jif d terms

dl— 10001 v 1,3) 00-1 vV
2 | 0010 V (19) -001 Vv

3 0011 v (23) 001- Vv

9 1001 Vi |[(210) -010 Vv

d|—» 10|1010 v (37) 0-11 Vv
7 10111 v| |(311) -011 Vv
111011 v} |(911) 10-1 vV

13 11101 vf [(913) 1-01 v
d|— 15|1111 v} |[(1011) 101- vV
(715) -111 v

1115) 1-11 v

(1315) 11-1 v

(13911) -0-1

(2,31011) -01-

(3,71115) --11} Nodterms
(9,11,1315) ,/

2 3 7 9 11 13
(1,3,9,10) X XK
(2,3,10,11) | x—x x
(3,7,11,15) SERN S
(9,11,13, 15) X

F=B'C+CD+AD

d terms 10, 15 have been assigned 1
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§Simplification Using Map - Entered Variables

\."."Q - M method not efficient for functions with many variables but few terms

Example .
F(A,B,C,D)=AB'C+ABC+ABC'D+ABCD+(AB'C)  =|I=iit [ -[iy K - map
=AB'C+ABC+(ABC+ABC)D+(AB'C)  H["AIHL%

F, £ d variables }~ function
=K +FD
B\ g 1 BCDAOO 011110
00 00
Olfl\ X 01 h & ﬁ\

S

map - entered 11 xll‘ D
variables ———10{ p

D=0 Fo=A'C , D=1 Fi=C+A'B
—F=F+FID=A'C+D(C+A'B)=A'C+CD+A'BD,,
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Example|G(A,B,C,D,E,F)=mo+ mz+ ms+ Ems + Em7 + Fme
+ M11+ M5 + Zd(1,10,13)

AB

CcDN00 01 11 10
00 |1 /1\ X X
Ol|x|E|x|F X X X [ 1 X X X |1
11f1]E|2]2 1| @D &1 x |x x | [x/
10 1 X \U X X X X X
G E=0,F=0 E=1,F=0 E=0,F=1
MSo=A'B'+ACD MS:=A'D MS:2=AD

:.G = MSo+(E)MS:1+ (F)MS:2
= A'B4+ACD + A'DE + ADF
E'Jsizef“*ﬂﬁ ,J\ E{(‘JK — mapﬁlJ fﬁ variableﬂii %;[/ I,DAFEET
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General form: F = MS, + PMS, + PMS, +------
MS,: All Pi=0;
MS, : All PI=0 except P;
but MS, don't care
MS, : All Pi=0 except P,;
but MS, don't care
MS, : All Pi=0 except P;;
but MS, don't care
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Homework of Chap. 6 |
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