1. Design NAND Gate logical circuit for implementing the SOPs equation.
Y=AB +BC+A’C +AB’C
soln
Y=AB.1 +1.BC +A’1.C +AB’C
Y=AB(C+C’) + (A+A’)BC +A’(B+B’)C +AB’C
Y=ABC + ABC’+ ABC +A’BC +A’BC +A’B’C +AB’C
Y=ABC +ABC’+A’BC +A’B’C +AB’C
111 110 011 001 101

¥m=(1,3,5,6,7)
Y:C7’+ A?’B”

C C

0



2. Solve the logical function using k map
f(A,B,C,D)=A’B’C + AD + BD’+CD’ +AC’ +A’B’

soln
f(A,.B,C,D)=A’B’C.1 + AD.1.1 +BD’.1.1 +CD’.1.1 + AC’.1.1 +A’B’.1.1
=A’B’C(D+D’) + AD(B+B’)(C+C’) +BD’(A+A’)(C+C’) +CD’(A+A’)(B+B’) +AC’(B+B’)(D+D’) +
A’B’(C+C’)(D+D”)
=A’B’CD + A’B’CD’+ ABCD +ABC’D +AB’CD + AB’C’D + ABCD’ + A’BCD’ +ABC’D’ +
A’'BC’D’+ ABCD’ + AB’CD’ +A’BCD’ +A’B’CD’ +ABC’D +ABC’D’ +AB’C’D +AB’C’D’ +
ANB’CD+A’'B’CD’+A’B’C’D +A’B’C’D’

f(A,B,C,D) = =m (0,1,2,3,4,6,8,9,10,11,12,13,14,15)
AB 00 01 11 10
K-Map CD

00 |1 1 1 1

Y=A+D’+B’




3. Solve the logical function using k-map F (A,B,C,D) =xm (,1,2,4,7,8,11,13,14)

Solution :
F(AB,C,D)=2m (,1,2,4,7,8,11,13,14)

k-map
AB 00 01 11 10

CD
00

01

11

10

= ABCD + AB’CD + ABC’D + ABCD’ + A’'B’C’D + A’'B’CD’ + ABC’D’ + AB’C’D’
= (A’'B +AB’)C’D’ + (A’B’ + AB)C’D + (A’B + AB’)CD + (A’B’ + AB)CD’

= (A’B + AB’)(C’D’ + CD) + (A’B’ + AB)(C’D + CD”)

= (A@B)(C®D) + (A®B)(CED)



Let (AGDB) = X, (COD) =Y
Now F(A,B,C,D)

= XY’ + XY

= (XEY)

Now putting the values
F(A,B,C,D) = (A@BPHCEHD)




4. Design Code converter
a) Binary code to gray code converter.
b) Gray code to Binary code converter.

c) BCD Code to Excess-3 code converter.

d) Excess-3 code to BCD code converter.

Solution:-
BINARY to GRAY CODE CONVERTER

*K-map for go

: bh1,.b0

The truth table for the conversion is-

I-I---I
[0]0JOJ1J0J0JO]1]
[0]0]1]OJOJOJLT L]
|00 ]1[1]0]0]1]0]
[0/ 1/0J0OJOJ1]1]0]
[0 j1]0[1JOJ1]1]1]
Joj1[t]Jofoj1jof1]
|0 J1][1[1]oj1]0]0]
| 1]0JO0jOJ1]1]0]0]
[1]o0JoJ11]1[0]1L
| L]OJ1]OJ1 1]1]1]
| t]OoJ1[rft]1]1]oO]
[1t]1]oJoff1]oj1]oO]
| 1j1jo0f1f1jo]1]1]
| 1j1]1]0fj1joJoO]1]
[ t]1frJt1ff1[ofofo]




. b1.b0
K-map for gi:- s 00 01 11 10
00 0| 0 | | 1,‘
K-map for g3:-
b1,b0
N 09
h3.b2

00 | 0

K-map for g2:-

b1.b0

12 19 00 01 11 10
), D2

00 0 () ‘ 0 0




Corresponding minimized Boolean expressions for gray code bits

92:1)2 g—{—bg 'zzbz&*bB
g3 = b3

The corresponding digital circuit —




Converting Gray Code to Binary : - Truth table-

S ToToTol oo o o]
o [0 o 100l 0][1]
0 [0 1]

K-map for b0 :-




K-map fro b1 :-

K-map fro b3 :-

K-map fro b2 :-




Corresponding Boolean expressions —

bo = 93929190 + 93959190 + 93929190 + 93929190 + 93929190 + 93929190
+ 93929190 + 93929190
= g395(9190 + 9190) + 9392(9190 + 9190) + 9395(9190 + 9190)
+ 9392(9190 + 9190)
= g395(90 & 91) + 9392(90 © g1) + 9395(90 @ 91) + 9392(90 & 1)
= (90 © 91)(92 ® g3) + (90 © 91)(92 & 93)
= g3 929D 91D g0

Corresponding digital circuit -

b1 = 939591 + 939291 + 939291 + 93959}
= g3(g591 + 9291) + 93(9291 + 9291)
= g3(92® g1) + 93(92 © 91)
= g3 92D g

by = ¢392 + 9395
= g3 D g2

b3 = g3




BCD to Excess 3 code converter:-

To find the corresponding digital circuit, we will use [ BCD(E421) ] pI—
the K-Map technique for each of the Excess-3 code bits A TR I CIn ]
as output with all of the bits of the BCD number as '
input.

w o b

0 o 0 fololil
0 01 0| 0
0 BRI
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I 0o
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b | | | el | et | | | | ]
| | | || ]

x=B'C+B’'D+BC’'D’ w=A+BC+BD




Corresponding minimized Boolean

expressions for Excess-3 code bits — B R ihgiaigial circuit-

w=A+ BC + BD
xr= B'C+ B'D+ BC'D




Excess 3 to BCD code converter:-

K-map for D

V7
, 00 01




K-map for B K-map for A

K-map for C




Corresponding minimized boolean
expressions for Excess-3 code bits —

A=wr+ wyz
B=zx'y + 2’2 + zyz
C=yz+yz

_

i

The corresponding digital circuit —
Here '3, Eo, Eq, and EOcorrespond

o W, T; U, and Z:nd
B:j, B‘z. Bl. (l’?(] BOCorrespond to
A B, C,and D




