— A A A O O O O X
- 2 O O -~ ~ 0O 0O

Minterms and maxterms

z term name term name
0 xXyz my xtytz M,
1 Xyz m, Xxty+z' M,
0 Xyz m, xty+z M,
1 Xyz m; Xty+z M,
0 xyz m, Xx+y+z M,
1 xyz m; X+y+z M,
0 xyz mg, X+y+z Mg
1 Xyz m, Xx+y+z M,



Two-variable Karnaugh map

m1

m3

3-2



Two-variable Karnaugh map
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Two-variable Karnaugh map
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Two-variable Karnaugh map
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Two-variable Karnaugh map

y
N 1
O] o 0
1] 1 \1 2557
|

Xy ' +Xy=
x(y+y’)=
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Three-variable Karnaugh map

yz
0]0) 01 11 10

X
Ol mo| m1| m3| m2
1l M4 | m5] m7 | m6
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Three-variable Karnaugh map

Y2 00 01 11 10
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Three-variable Karnaugh map

Y2 00 01 11 10

39



Three-variable Karnaugh map

Y2 00 01 11 10

11o o [l1 ] o F=x"z+yz
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Three-variable Karnaugh map

Y2 00 01 11 10
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Three-variable Karnaugh map

yZ
\oo 01 11 10
X—
01)0 0 (1
1
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Three-variable Karnaugh map

111 o @ 0 | FEyzexzexyz
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Three-variable Karnaugh map

Y2 00 01 11 10
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Three-variable Karnaugh map

Y2 00 01 11 10

3-15



Three-variable Karnaugh map

Y2 00 01 11 10

3-16



Truth tables
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Three-variable Karnaugh map

Y2 00 01 11 10
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Three-variable Karnaugh map
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Three-variable Karnaugh map
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Three-variable Karnaugh map

yz
00 01 11 10
X
O] o 0 0
14 1 1 1 F=xtyz

REVA



Three-variable Karnaugh map

Y2 00 01 11 10

REN)



Three-variable Karnaugh map

Y2 00 01 11 10

3-23



Three-variable Karnaugh map
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Three-variable Karnaugh map
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Three-variable Karnaugh map

F=xz+yz+xy
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Finding the complement
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Finding the complement
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Finding the complement
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Finding the complement

F!=x!y,+y!Z! +x!z!
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Finding the complement

F!=x!y,+ylz! +X!Z,

F=(x+y)(y+2)(x+2)

3-31



Four-variable Karnaugh map

Y 00 01 11 1
WX 0
00 mo| m1| m3| m2
O1l mM4| m5]| m7 | mb6
11 m14d m13d m19 m1i4
10l mM8 | m9 | m11 m10|
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Four-variable Karnaugh map

Y 00 01 1 1
WX O
00| o 1 1 1
o1lo [ 1 |1 |o
1m1lo o |1 |o
10lo o |1 |o
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Four-variable Karnaugh map

N 10
00] o \ 1
01 o 0
1] o 0
10| o 0

RERE



Four-variable Karnaugh map

Y2 00 TR

WX I O
S

00| o | 1

o1l o ] o

1] o 0

10| o 0

F=w’z+yz+w’X’y
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Example

Y2 00 01 11 10
WX

00| 1 1 0 1
o1lo |1 o |o
110 o |0 | o
10| 1 1 o |1
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YZ

Example

WX OO‘ 01 11 : 10
OOJ 1 0 ‘h—
011 O 1 0 0
11 0 0 0 0
TV
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Example

YZ

WX OO‘ 01 11 : 10
OOJ 1 0 ‘h—
011 O 1 0 0
11 0 0 0 0
TV
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Finding the complement

Y2 00 01 11 10
WX

00| 1 1 0 1
o1lo |1 o |o
110 o |0 | o
10| 1 1 o |1
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Finding the complement

Y2 00 01 11 10
WX

00| 1 1 0 1
o1lo |1 llo]] o
111flo o fol] o
10| 1 1 o] 1
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Finding the complement

Y2 00 01 11 10
WX

00| 1 1 0 1
o1lo |1 llo]] o
111flo o fol] o
10| 1 1 o] 1
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Finding the complement

Y2 00 01 11 10
WX

00| 1 1 0 1
o1lo |1 llo]] o
111flo o fol] o
10| 1 1 o] 1

REY)



Decimal

00
01
02
03
0z
05
06
07
08
09

BCD
0000
0001
0010
0011

0100
0101
0110
0111

1000
1001

Excess-3

0011
0100
0101
0110
0111

1000
1001
1010
1011

1100

384-2-1

0000
0111

0110
0101
0100
1011

1010
1001
1000
1111
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Decimal

00
01
02
03
0z
05
06
07
08
09

BCD
0000
0001
0010
0011

0100
0101
0110
0111

1000
1001

Biguinary

0100001
0100010
0100100
0101000
0110000
1000001
1000010
1000100
1001000
1010000

2421
0000
0001
0010
0011
0100
1011
1100
1101
1110
1111
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Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX
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Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX

A=

Y<Z
WX

00

01

11

10

00

01

11

10
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Conversion from BCD to XS-3

~ WXYZ ABCD A=
0011

01 11 10
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Conversion from BCD to XS-3

01 11 10
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Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0d01) 0100

001 Q101
0011

0100

0101 100¢C
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

XXXX

WX
00

01

11

10

10
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Conversion from BCD to XS-3

WXYZ ABCD A=

11 10
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Conversion from BCD to XS-3

WXYZ ABCD A=

0000 0011

0001 0100

0d{ o) 0101

0011 Ot

0100 0111 yz

0101 1000 g 00 0T T 10
0110 100 1

0111 1010 00| o 0
1000 101 1

100 1 1100

1010 XX XX 01

101 1 XX XX

1100 XX XX 11

110 1 XX XX

1110 XX XX

1111 XX XX 10
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Conversion from BCD to XS-3

WXYZ ABCD A=

0000 0011
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Conversion from BCD to XS-3

A=

WXYZ ABCD
0000 0011
0001 0100
0010 0101
I (EDY 0110
0100 T
0101 £0.00
0110 100 1
0111 1010
1000 1011
100 1 1100
1010 X XXX
1011 X XXX
1100 XX XX
1101 X XXX
1110 X XXX

1111

XXXX

WX

11

10

00

01

11

10
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Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 101

0100

0101

0110

0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX

A=

00

01

11

10

10

> 0
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Conversion from BCD to XS-3

WXYZ ABCD A=
0000 0011

0001 0100

0010 0101

0011 0110

010 0) 0111 yZ

0107 1000 WXAOO 01 11 10
0110 100 1

0111 1010 00] o 0 0 0
1000 101

100 1 1100

1010 XX XX 01

1011 X XXX

1100 XX XX 11

110 1 XX XX

1110 XX XX

1111 XX XX 10
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Conversion from BCD to XS-3

WXYZ ABCD A=
0000 0011
0001 0100
0010 0101

01

11

10
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Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
oG saso
0110 100 1
0111 1010
1000 10 71
100 1 1100
1010 ),9.9,9,¢
1011 ).9.9.9.
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX

A=

01

11

10

00

01

11

10
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Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 111
0 10 1

0110 100
0111 1010
1000 101
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX

A:

Y o1 11 10

0 0 0 0
8

01 1

11

10
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Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 10
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XAXX
1101 XXXX
1110 XXXX

1111

XXXX

A=
%00 01 11 10
0lo [o |J]o |oO
o1lo |1 |1 |1
11
10
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Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 10
1000 1011
1001 1180
1010 XXX

1011 ) 9.9,9,¢
1100 XAXX
1101 XXXX
1110 XXXX

1111

XXXX

A=

Y200 01 11 10

00| o 0 0 0

011 O 1 1 1

10] 1
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Conversion from BCD to XS-3

1111

WXYZ ABCD
0000 K
000 1 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 100 1
0111 1010
1000 101
100 1 13460
1010 X X X

EEEE X XXX
1101 X X X X
1110 X X X X

XXXX

A:

Y200 01 11 10
WX

00| o 0 0 0
01| © 1 1 1
11

10| 1 1 X | X
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Conversion from BCD to XS-3

WXYZ ABCD A=

0000 0011

000 1 0100

0010 0101

0011 0110

0100 0111 yz

010 1 1000 WX 0]0] 0} 11 10

0110 1001

0111 1010 00l o |o o |o

1000 101

100 1 1460

1010 X XX 011 0 1 L L
1011 X X X X

1400 X X XX 14 X

110 1 X X X X

1110 X X XX

1111 XX X X 101 1 1 X | X
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Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX

A:

Y2 00 01 1 10
WX

00| o 0 0 0
01| © 1 1 1
11l X | X | X | X
10| 1 1 X | X
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Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX

A:

Y2 00 01 1 10
WX

00| o 0 0 0
01| © 1 1 1
11+ X | X | X | X
10! 1 1 X

I 3-64




Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX

A:

Y2 00 01 1 10
WX

00lo o o |o
010/\1
11x&‘yx
1001 |1 | X | X

I 3-65




Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX

A:

Y 00 01 11 10

WX

00| o 0 0 0
\

010/1\1

11x&x/x
-

10l 1 | 1 xlxI




Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX

A:

Y 00 01 11 10

WX

00| o 0 0 0
\

010/1\1

11x&x/x
-

10l 1 | 1 xlxI




Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX

A=1/+XZ

Y 00 01 11 10

WX

00| o 0 0 0
\

010/1\1

11x&x/x
-

10l 1 | 1 xlxI




Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX

A=1/+xz+

Y 00 01 11 10

WX

00| o 0 0 0
\

010/1\1

11x&x/x
-

10l 1 | 1 xlxI




Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX
1111 XXXX

A=w+xz+xy B= +X'Z+X'y
00 01 11 10
WX

00 o &L I 1 !l
01| 1 0 0 0
1] X X X X
101 O F( X \ X \
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Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX
1111 XXXX

A=w+xz+xy B=xy'z'+x'z+x’y

C=yz+yz
Y 00 01 11 10
WX
00| 1 0 [1\ 0
o111 1o [l11]o0
1l x | x Ix/| x
1001 | o \x/ X

REVA



Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX

A=w+xz+xy B=xy'z'+x'z+x’y

C=y'z+yz D=
WX’Z_oo 01 11 10
001 1 0 |0 | 1
o111 [ o |0 [ 1
1M1 X | X | X | X
101 [0 | X | X
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Conversion from BCD to XS-3

P— ==
B
D ‘ % }
S
J—D—5™

i
E/T




Conversion from BCD to XS-3

n=b

A=w+xz+xy B=xy'z'+x'z+x’y
} C=yz'+yz D=7

T




Conversion from BCD to XS-3

WXYZ ABCD el
0000 0011

000 1 0100

0010 0101 A=(w+x)(w+y+2)

0011 0110

0100 0111 yz

010 1 1000 WX 0]0] 01 11 10
0110 1001 | |
0111 1010 00: o lo |o |o

1000 1011 | ; |

1001 1100 l

1010 X XXX 01} 0 1 L L

1011 X XXX

1100 X XX X 1l x Ix | x | x

1101 X XXX

1110 X XXX

1111 XX X X 101 1 1 X | X | .




Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX
1111 XXXX

. ) J

B'=xz+xy+x'y'z

B=(x+Z')(X'+y’)(x+y+2)

Y 00 01 11 10

WX

olo |1 |1 |-

o1l 1 o /0 |o

1l x | x [\x /| x
1om x| x|




Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX
1111 XXXX

C'=y'z+yz

C=(y+z')(y' +z)

Y 00 01 11 10
WX

00| 1 0 1 ﬂ)\
o1l 1 Lo |1 llo
1Ml x |x | x |lIx
10l 1 o | x \x/

3-77



Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX

D'=z

D=7’

Y 00 01 11 10
WX

00| 1 0 0 1
o111 1o o |1
11l x | x | x [ x
1001 o | x| x
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Conversion from BCD to XS-3

WXYZ ABCD
0000 0011
0001 0100
0010 0101
0011 0110
0100 0111
0101 1000
0110 1001
0111 1010
1000 1011
1001 1100
1010 XXXX
1011 ) 9.9,9,¢
1100 XXXX
1101 XXXX
1110 XXXX

1111

XXXX

A=(W+x)(w+y+z)
B=(X'+Z')(X'+y’)(x+y+Zz)
C= (y+z )y +2)
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