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UNIT-1 : Logic simplification and combinational logic design

» Number Systems

» Binary arithmetic

» Signed magnitude representation

» Binary codes, code conversion

» Review of Boolean algebra and Demorgans theorem
» SOP & POS forms

» Canonical forms

E;*_Karnaugh mapsup to 5 variables]\/
» Tabulation method.
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GW Karnaugh Map (K-map) ..g'(‘,‘u'..

SATYNAY CLANEM

» The K-map is a pictorial representation of truth table of the Boolean function and used to minimize the

Boolean function

» K-map matrix contain 2" cell, where n is the total number of variables
K-map

—

v’
For SOP form For POS form
Each Cell contain a Minterm @ @ Each cell contain a Maxterm

0 Variable with complement  “p A 0 Variable without complement

1  Variable without complement A A 1 Variable with complement
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.......(1) For two variable A and B
» No of cells in K-map = 2* = 4

P—

7
[

» Each cell contain a Minterm

K-Map for SOP Form
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J (2) For three variables A, B, C Ind sl —> Lart g/,.....

CATYNAY CLAREN L

» NoofcellsinK-map=23=28 Lol -—%?“d Last
» Each cell contain a Minterm qqﬂﬁ R
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@ (3) For four variablesA,B,C,D
» No of cellsin K-map = 2* = 16

» Each cell contain a Minterm

9
o
AQ OO
AR Ol
AR VI
AB 10

c D c D c D c D
00 of Il 10O
AD (O AETD ARcD | AB<D
o000 | 000\ OOl Oovlo
_ | | 2 _ 2
ARC.D ABcD ABCD A BRCD
oOloeo o) <)l ol 0)10
| S = S
| ARCD AR ARD | ARD
1160 o) I 110
R 13 \S '
pRcy | ABCD Alcp AR
Loao 0 0] lo]] 0\o

\O




Sw

e RUIE Of Minimization

» Put 1 for each Minterm and 0 for each maxterm

» Formation of Groups : Form minimum number of groups and Form big size group

(1) 16 Group =2* (4 Variables minimise)
(2)8 Group=2? (3 Variables minimise) Gctacte
(3) 4 Group =2% (2 Variables minimise). (),

(4)1Group=2° (0 Variables minimise)

5) 2 Group =2 (v v “- ) R
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@.1 Simplify the following function using K-map F (1\_\;8) =X m(
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@.2 Simplify the following function using K-map F (A, B) =X m(0, 1, 2, 3)
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@.3 Simplify the following function using K-map F (A, B, C) =X m(0, 1, 3, 6, 7)
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@ Q.4 Simplify the logic function using K-map a3 @
saremay cLasass Y = Zm (O, 2,3,4,6,7,9, 1_]:1—9’18,}/9,20,22,23,25,27) carvmav cuasess
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@.S Simplify the following function using K-map F (A, B,C,D) =X (1, 3,4,5,6,7,9,11, 13, 15). “@

SATIWAY ClLASEN

Also implement the simplified function using basic gates only.
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@Qb Simplify the following function using K-map

F(ABCD)=2(8910,11,13,15, 16, 18,
F = RCHABE TABD 1 A

SATIWAY CLASRM
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@on't Care Condition
=

sw

“»“Combination of inputs on which the output may or may not depends are called Don’t Care Conditioff™

Q.7 Minimize using K-map and realize output using gates. X
F(A,B,C,D)=Xm(1,4,8,12,13,15) +d (3, 14)
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@.s Simplify the function F= £ m (0,3,5,7,8,9,10,12,13) + £ d (1,6,11,14) using K-map and

SATEFNAY

_implement the simplified expression using NAND gates only
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7))
Q}NQS Simplify the function F (A, B, C,D)=2m(0, 2,5, 6, 7, 13, 14, 15) + d (8, 10) using K-map

SATIWAY CLASRM

and implement the simplified function using NAND gates only.
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g/ﬂmo -F(A, B, C,D,E)=3m(0,1,2,4,5,6,10,13,14,18,21,22,24,26,29,30). Simplify the function with help of @
&

SATIWAY ClLASEN

¢ K-map and realize the simplified function using basic logic gates.
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@.11 Simplify the following Bool

SATIWAY ClLASEN

A~ B DE
f(VWXY, g) =¥ m (0,7,89,12,13,15,16,22,23,30,31) .
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ean expression using K-map.




g
=T (1) For two variable A and B

» NoofcellsinK-map=2%=4

» Each cell contain a Maxterm
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G/\D K-Map for POS Form
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Q}N (2) For three variables A, B, C

CATYWAY CLANEN

» NoofcellsinK-map=2%=28

» Each cell contain a Maxterm
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g/w (3) For three variablesA,B,C,D

SATYNAY CAaNEM LQ .7
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» No ofcellsin K-map = 2* = 16 5 c 4D C+D 4D < +D
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@_/VQ.I Simplify the Boolean expression using K-map and implement the simplified expression using @}l

NOR GATEs only F (A, B, C,D)=I M(1,3,4,5,6,7,11,12,14,15)
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@.2 Simplify the function F=1IM (0, 2,10, 11, 12, 14, 15)« [1d (5,13)using K-map and implement .g):.

SATEFNAY

the simplified expression using NOR gates only.
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@.3 Minimize using K-map and realize using NOR gates only
F(AB,C D)=I1IM(3,4,5,79,13, 14, 15).d(0, 2, 8).

SATIWAY ClLASEN
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Unit-1 Lec-5
DPP
Q.1 State De Morgan’s Law.
Q.2 Define minterm and maxterm.
Q.3 Minimize the following standard POS expression using KMap Y=MNM (0,2 ,3,5,7)
Q.4 Minimize the following expression using K Map Y=2M(1,5,6,7,11,12,13,15)
Q.5 Simplify the Boolean Function F=) m (0,1,2,5,7,8,9,10,13,15) +d (12,14) using K-map and

implement the simplified expression using NAND gates only.
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