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Karnaugh Map
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» Avisual way to simplify logic expressions

v It gives the most simplified form of the expression
*A Karnaugh map 1s a graphical method used to obtained the most
simplified form of an expression in a standard form (Sum-of-Products or

Product-of-Sums).

*The simplest form of an expression is the one that has the minimum
number of terms with the least number of literals (variables) i each term.

*By simplifying an expression to the one that uses the minimum number of
terms, we ensure that the function will be implemented with the minimum
number of gates.
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3 variable k-map

f=7(04)=BC f=Y(45)=AB f=Y(0.145)=B f=3(0.123)=A
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3 variable K-Map-Assessment

BC BC BC

hﬂﬂ 01110 A 00 01 11 10 A 00 01 1110
0 1 0|1 111 0 111
111 111 11 1 11111

{

BC BC BC

A 00 01 11 10 A 0o 01 1110 A 00 01 11 10
0 1 0 1T(1]1 0
1101 11 1 111 1
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4 variable K-Map

rurions

*  Click to add text
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f=3(23.6,7)=AeC f=3(461219=BeD f=3(23.101)=BeC f=x(028.10)=BeD
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Cell adjacency

ABL&éfdﬂmadﬁteﬁ ABwoo 01 11 10 ABwoo 01 11 10 ABwoo 01 11 10
00/0|o0|o0]o0 00/ 0|0 [1]o0 o0 (1] o[1]o 00 |of1]o[1]
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R -E Rt f=3(0.3.5.6.9.10.12.15) | f=3(1.2.4.7.8.11.13,14)

f=A®B®C®D f=A®B&CE&D
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f=Y(135.7.9.11.13.15) |f=3(02468101214) |f=3(456712131415) | f = ¥(0123891011)

=1 f=D f=B f=B
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Design of combinational Digital Circuits

* Steps to design a combinational digital circuit:
— From the problem statement derive the truth table
— From the truth table derive the unsimplified logic expression

— Simplify the logic expression
— From the simplified expression draw the logic circuit
 Example: Design a 3-input (A,B,C) digital circuit that will give at its output (X) a logic
1 only if the binary number formed at the input has more ones than zeros.

Inputs | Output " *)_
ABC| X | @>X=)03567) L
0lo 0o o] o U | .
S X
o ’ BCoo 01 11 10 [ :}
20 1 o] o A
o|lo|ofd)o ! k2
310 4 1 1 —— J
411 0 01| 0 110|(1[1]1) Q
501 0 1] 1 U /\ f\ £
6|1 1 0| 1 ]
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Design of combinational Digital Circuits

» Example: Design a 4-input (A,B,C,D) digital circuit that will give at its output (X) a
logic 1 only if the binary number formed at the input is between 2 and 9 (including).

Inputs Output "

ABCD| X | =™ X=)(23456.789) !
0/0 00 0] 0 |
110 00 1] 0 U 1 X
2(0 0 1 0| 1 cD
3/0 01 1] 1 AR 0 OF 1110
40 10 0| 1 o0/o|o[1[1] >,
50 1 0 1] 1 =
6(0 1 1 0 1 01[1111 o - » A
710 1 1 1] 1 11/0/0/0 o0 3
8/1000] 1 10/ [1]o]o |
91 0 0 1] 1 ([ T —
0(1 01 0] 0 U .
1101 0 1 1] 0 . R
AR EE x-Re+AB+aBC— | A | A /1\ A
131 10 1] 0 /
141 1 1 0] O I I W I U W
51 11 1] 0 A B ¢ b X
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Assessment

» Example: Design a 4-input (A,B,C,D) digital circuit that will give at its output (X) a
logic 1 only if there more ones than zeros in the binary number formed at the input.

Inputs Output om D
ABCD =4
0|0 0 0 0 { )
1[0 0 0 1 M
210 0.4 0 Do 61 11 16 =
3(00 1 1 AB D
4/0 1 0 0 00 —
5(0 1 0 1 01 st
6/0 1 10 M
710 1 1 1 1 [
81000 10 B,
91 00 1 —
0(1 0 1 0 #
11 0 1 1
12[1 1 00 = éé&é&é&uc
131 1 0 1 Y
41 1 10 s s ?(2
1511 1 1 1 A B B B X X
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FIruons
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