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Algorithm @

0 1.count the number of adjacencies for each
minterm on the k-map.

0 2.select an uncovered minterm with the fewest
number of adja-cencies.

a 3. generate a prime implicant, select the one
that covers the most uncovered minterms.

0 4.Repeat step 2 & 3 until all minterms have
been covered
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Q-M Tabular Minimization Method )

0 Step 1. list in a column all the minterms of the
function to be minimized in their binary
representation. Partition them into groups
according to the number of 7 bits in their
binary representation. This partitioning
simplifies identification of logically adjacent
minterms since, to be logically adjacent, two
minterms must differ in exactly one literal.



Q-M Tabular Minimization Method

Minterms abcd

2 0010

4 0100  Groupl(asinglel)
L B B 1000

6 0110

9 1001  Group 2 (two 1’s)

10 1010
______ 12 |.....1100

13 1101 Group 3 (three 1’s)
""" 15 | 1111  Group4 (four 1’s)



Q-M Tabular Minimization Method

0 Step 2. perform an exhaustive search between
neighboring groups for adjacent minterms and
combing them into a column of (/+1)-variable
Implicants, checking off each minterm that is
combined. Repeat for each column, combing
(n-1)-variable implicants into (/7-2)-variable
Implicants, and so on, until no further
Implicants can be combined.
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Minterms abcd Minterms abcd Minterms abcd
2 0010 2,6 0-10 891213 1-0-
4 0100 2,10 -010
- S 1000__v__ 4,6 01-0
6 0110 4,12 -100
9 1001 8,9 100-
10 1010 8,10 10-0
12 1100 8,12 1-00
I 1101 __Z_. 3,13 1-01
15 1111 12,13 110-
1315 111 Pl




Q-M Tabular Minimization Method

0 the final result is a list of prime implicants of
the switching function.

0 Step 3. construct a prime implicants chart that
lists minterms along the horizontal and prime
Implicants along the vertical, with an * entry
placed wherever a certain prime implicant
(row) covers a given minterm (column).
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Q-M Tabular Minimization Method ()

0 Step 4. Select a minimum number of prime
Implicants that cover all the minterms of the
switching function.
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Pl | * T
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q f(a,b,C,d): Pl.+ Pl;+Pl.+ Pl
-1-0- +-010 + 01-0 + 111

—a.c’+b’.c.d’+a’.b.d’+a.b.d
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if the input sequence is 010 or 1001
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Mealy Sequence Detector

Target Sequences:
010
1001
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Mealy Sequence Detector

Target Sequences:
010
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Mealy Sequence Detector

Target Sequences:
010
1001
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Mealy Sequence Detector

Target Sequences:

010
1001
0/Q 1/0
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Mealy Sequence Detector

Target Sequences:

010
1001
0/Q 1/0

1/0 0/0
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Mealy Sequence Detector

Target Sequences:

010
1001
0/Q 1/0

1/0 0/0
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Mealy Sequence Detector

Target Sequences:

010
1001
0/Q 1/0

1/0 0/0

A4 0/1 A4
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Mealy Sequence Detector

Target Sequences:
010
1001

0/Q 1/0
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Mealy Sequence Detector

Target Sequences:
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Mealy Sequence Detector

Target Sequences:
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Mealy Sequence Detector

Target Sequences:
010
1001

0/Q 1/0

1/0 0/0




Mealy Sequence Detector

Target Sequences:
010
1001




Mealy Sequence Detector

Target Sequences:
010
1001

0/Q 1/0
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Mealy Sequence Detector

Target Sequences:
010
1001




Mealy Sequence Detector

Target Sequences:
010
1001

0/0




Mealy Sequence Detector

Target Sequences:
010
1001

0/0




Mealy Sequence Detector

Target Sequences:
010
1001

0/0




Mealy Sequence Detector

Target Sequences:
010

@ 1001

0/0
0/0 10 (2
. 1/?
S(0) S(1)

1/0 1 0/0
0/1 Y
0/0 S(01) S(10)
1/0
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Mealy Sequence Detector

Target Sequences:

010
@ 1001
0/0
0/0 Y0 1/
. S(0) S(1)
1/0 1 0/0
0/1 Y
0/0 S(01) S(10)
1/0
1/1 0/0



Mealy Sequence Detector

Target Sequences:

010
1001

0/0
0/0

. S(0)

1/0

1/0

Q/1

0/0 S(01)

1/1

1/0

1/0 1/0

S(1)

0/0
S(10)

0/0

Present| Next State Output
State | X=0 | X=1 [ X=0|X=1
S(-) S(O0) [S(1) O 0]
S(0) S(0) |S(01)| O 0]
S(1) [S(10) |[S(1) | O 0]
S(01) | S(10) [S(1) | 1 0]
S(10) [S(100)(s(01)| O 0]

S(100) | S(O) |S(01) O 1




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 | X=0 | X=1
S(-) S(0) S(1) 0 0
S(0) S(0) |S(01)] O 0
S(1) S(10) | S(1) 0 0
S(01) S(10) | S(1) 1 0
S(10) | S(100) [ S(01) | O 0
S(100) S(0) |S(01)] O 1

State | Code
Q2Q1Qo

S(-) 000
S(0) 001
S(1) 010
S(01) | 011
S(10) | 100
S(100)| 101




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 | X=0 | X=1
000 S(0) S(1) 0 0
S(0) S(0) [S(01)] O 0
S(1) S(10) | S(1) 0 0
S(01) S(10) | S(1) 1 0
S(10) | S(100) [ S(01) | O 0
S(100) S(0) |S(01)| O 1

State | Code
Q2Q1Qo

S(-) 000
S(0) 001
S(1) 010
S(01) | 011
S(10) | 100
S(100)| 101




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 | X=0 | X=1
000 001 S(1) 0 0
001 001 S(01)| O 0
S(1) S(10) | S(1) 0 0
S(01) S(10) | S(1) 1 0
S(10) | S(100) | S(01) | O 0
S(100) 001 S(01)| O 1

State | Code
Q.Q1Q0

S(-) 000
S(0) 001
S(1) 010
S(01) | 011
S(10) | 100
S(100)| 101




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 | X=0 | X=1
000 001 010 0 0
001 001 S(01)| O 0
010 S(10) | 010 0 0
S(01) S(10) | 010 1 0
S(10) | S(100) [ S(01) | O 0
S(100) 001 S(01)| O 1

State | Code
Q2Q1Q0

S(-) 000
S(0) 001
S(1) 010
S(01) | 011
S(10) | 100
S(100)| 101




Mealy Sequence Detector

Present Next State Output
State X=0 | X=1|X=0| X=1
000 001 010 0 0
001 001 011 0 0
010 S(10) | 010 0 0
011 S(10) | 010 1 0
S(10) S(100) | 011 0 0

S(100) 001 011 0 1

State | Code
Q2Q1Qo

S(-) 000
S(0) 001
S(1) 010
S(01) | 011
S(10) | 100
S(100)| 101




Mealy Sequence Detector

Present Next State Output I——
State X=0 X=1 X=0|X=1
Q2Q1Q0 | Q>,"Q1" Q0" [Q27Q17Qo”
000 001 010 0 0
001 001 011 0 0
010 100 010 0 0 |Q;
011 100 010 1 0
100 101 011 0 0 D
101 001 011 | 0 | 1 Q1

Which Karnaugh map cells are don't cares?



Mealy Sequence Detector

X

Present Next State Output I——
State X=0 X=1 |X=0|X=1 1
Q:Q:1Q0 | Q"Q:" Q0" | Q27Q17 Q0" "

000 001 010 0 0

001 001 011 0| 0 { X

010 100 010 0| 0 |Q

011 100 010 1|0 L XX

100 101 011 0| 0 ——
101 001 011 0 | 1 Qs




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 X=0|X=1

Q2Q1Q0 | Q,"Q1"Qp" | Q27Q17Qo”

000 001 010 0 0
001 001 011 0 0
010 100 010 0 0
011 100 010 1 0
100 101 011 0 0
101 001 011 0 1

XN X | = |k

|
1

D, = QX"+ Q,Qy'X

Qi



Mealy Sequence Detector

Present Next State Output
State X=0 X=1 X=0|X=1

Q2Q1Q0 | Q>,"Q1"Q0" | Q27Q17Qo”

000 001 010 0 0
001 001 011 0 0
010 100 010 0 0
011 100 010 1 0
100 101 011 0 0
101 001 011 0 1

|

X | X | P |k

e I S I S (Y S

Qi



Mealy Sequence Detector

Present Next State Output
State X=0 X=1 X=0|X=1

Q2Q1Q0 | Q,"Q17Q0" | Q27Q17Qo”

000 001 010 0 0
001 001 011 0 0
010 100 010 0 0
011 100 010 1 0
100 101 011 0 0
101 001 011 0 1

|

X
f_%

(1] 1)
11
X [|X | 1
G LD




Mealy Sequence Detector

X

Present Next State Output 1

State X=0 X=1 X=0|X=1
Q2Q1Q0|Q>"Q1"Q0" [Q27Q17Qo” 1

000 001 010 0 0 1

001 001 011 0 0 Qz{

010 100 010 0 0 1| X | X

100 101 011 0 0 Q.

101 001 011 0 1




Mealy Sequence Detector

Present Next State Output —
State | X=0 X=1 |X=0|X=1 1

Q2Q1Q0 | Q2"Q:1"Q" | Q2,7Q:"Q0" p—
000 001 010 00 a( 1 }Q
001 001 011 0|0 N| (Qo
010 100 010 00 Qz{ Y x4
011 | 100 010 | 1| 0 )] x [ x| 1
101 001 011 0| 1 Q,

Dp=Q,+Q,/ X +Q;Q



Mealy Sequence Detector

X
Present Next State Output
State X=0 X=1 X=0|X=1
Q2Q1Q0 | Q27Q1" Q0" | Q27Q1"Qo”
000 001 010 0 0
001 001 011 0 0
010 100 010 0 0| | x
011 100 010 1 0 : :
100 101 011 0 0 Q,
101 001 011 0 1




Mealy Sequence Detector

Present Next State Output
State X=0 X=1 X=0|X=1

Q2Q1Q0 | Q2"Q17Q0" | Q27Q1"Qo”

000 001 010 0 0
001 001 011 0 0
010 100 010 0 0
011 100 010 1 0
100 101 011 0 0
101 001 011 0 1

1
X)X | 1
Q.
X | X

Qi

Z =Q1QuX + Q,QuX



Mealy Sequence Detector
Design Verification

Dp=Q,+ QX' +Q;'Q

Present Next State Output

State | X=0 Xx=1 |X=0|x=1| >=~%*
Q:Q:Q0| Q2" Q1" Q0" Q2" Qs " Qo” Pz = QuX + Q00 X
000 | 001 010 | 0 | 0 | Z=QuQuX *+QQpX
001 | 001 011 | 0 | 0
010 | 100 010 | 0 | 0
011 | 100 010 | 1|0
100 | 101 011 | 0 | 0
101 | 001 011 | 0 | 1
110 | 7?2 2 72| 2
111 | 792 22 | 2| 2




Mealy Sequence Detector
Design Verification

Present Next State Output Do f Qz *+ QuX + Qs
State X=0 X=1 |X=0|x=1| P17X | y
QQ:1Q01Q,"Q:"Q0" |Q,"Q:"Q0" D, = QX'+ Q,Q X
000 001 010 0 0 X= QlQoX’ + QonX
001 001 011 0| 0
010 100 010 0 0 X
011 100 010 1|0 ‘ ‘
100 101 011 010 1
101 001 011 0 | 1 1 }Q
110 17? 07? ?2 |2 ;
Xl X
111 17? 07? 1?2 ]9
2
{ 1 |[x]| x
a_l



Mealy Sequence Detector
Design Verification

Present Next State Output Dy =Q, + QX'+ Q,/'Q
State X=0 X=1 |X=0|X=1| D;=X
Q2Q1Q0 1Q,"Q17Q0" |Q,"Q1 Q0" D, = QX +Q,Q,X
000 001 010 0 | 0| x=0,0X+Q,0X
001 001 011 00
010 100 010 0 0 X
011 100 010 10 —
100 101 011 0| 0 1)1
101 001 011 0 | 1 111 }Q
110 10? 01? ?2 |2 0
111 10? 01? 2 1 ? { A D
t X | 1
N/
=

Q,



Mealy Sequence Detector
Design Verification

Present Next State Output D,=Q, + QX +Q,/Q,
State | X=0 +>(<2=+1Q X=0\X=1] 5 _x

QQ1Q0 | Q,7Q17Qp" |Q2,7Q17Qp , s
000 001 010 | 0 | 0 | DP2™QX*QQX
001 001 011 0 | 0| X7QuQoX +QQ0X
010 100 010 0| 0
011 100 010 110 X
100 101 011 0 0 ;
101 001 011 0 | 1 —
110 101 011 ? | ? 1 1
111 101 011 ? ? 1 x | x gf °

e ] x | x| 1

Q,



Mealy Sequence Detector
Design Verification

Present Next State Output | p =@, +Q,X +Q,/Q,
State | X=0 | X=1 |X=0X=1|  _y
QQ1Q0 | Q,7Q17Qp" [Q,7Q17Qp , s
000 001 010 | 0 | 0 | P27 QX+ QX
001 001 011 0 | 0 | X=QuQoX +QQ0X
010 100 010 0| 0
011 100 010 1] 0 X
100 101 011 0 0 ‘ '
101 001 011 0 | 1
110 101 011 00 1
111 101 011 1| 1 T [
.
X | X
—

Q,



