SUBJECT: DIGITAL LOGIC DESIGN
PAPER SOLUTION 2009-2010
SUBMITTED BY MS.S.B.KAMBLE
Q.NO.1)A) i) Convert (43)8=(?)10=(?)2
Ans:- (43)8=(?)10=(35)
(43)8=(?)2=(100011)2
ii) Find H if (193)H=(623)8.
XA2+9x+3=384+16+3
XA2+9x+3=403
XA2+9x-400=0
X=16.
(193)16=(623)8.
Q.NO.1)B) Justify, NAND & NOR gates are universal logic gates.
Ans:-The NAND & NOR gate are called as universal gates because it is possible to
Implement any Boolean expression with the help of these gates.

e.g. NOT gate using NAND.

A
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Q.NO.1)C) Explain minterm & maxterm.
Ans:-Minterm:-

Each individual term in the standard SOP from is called as minterm.



PB?4—|AB%+|AB§T

Each individual term is called minterm.
Maxterm:-
Each individual term in the standerd POS from is called maxterm.
Y=(A + B).(A + B
f )-( )
Each individual term is called maxterm.

e.g.Let Y be the o/p & A,B,C,be the variables.

The number of minterm & maxterm is 2A3=8... 3=variables.
variables minterm maxterm
A B C mi mi
0 0 0 A B C=M0 A+B+C=M0
0 0 1 A B C=M1 A+B+C=M1
0 1 0 A B C=M2 A+B+C=M2
0 1 1 A B C=M3 A+B+C=M3
1 00 A B C=M4 A+B+C=M4
1 0 1 A B C=M5 A+B+C=M5
1 1 0 A B C=M6 A+B+C=M6
1 1 1 A B C=M7 A+B+C=M7

Q.NO.1)D) Compare TTL & ECL Logic families.

Ans:- PARAMETER TTL ECL
Trans/r trans/r logic Emitter coupled logic.
Propogation delay 10ns. 500ps
Noise margin 0.4v. 150mv
Power dissipation 10mw. Smw

Fan out 10 25



Fig.of merit 100pJ
Q.NO.2)A) Perform the following sequence.
i) (10110.11)2*(101.1)2.
Ans:- 10110.11

. 101.1

1011011

10110110

000000000

1011011000

1111101001
ii) (234)4*(12)4.
Ans:- Not possible
iii) (CA)H * (6E)H.
Ans:- CA =1100 1010.
6E = 0110 1110.
:(CA)H*(6E)H=56 CC.
iv) (23 —48)10- using 2’s complement.
Ans:- (23)10=010111
(48)10=110000
Is complement of 48 =001111

2’s complement= + 11111

010000

23=010111

+010000

0 100111

1 00111

- 1

2 00110

0.5pJ.



:011001=(-25)d.

Q.NO.2)B) I) Explain different between weighted codes & nonweighted codes.

Ans:- Weighted binary codes:-
i) Positional weight principle.
ii) Each position of the number represents a specific weight.

iii) 8421,2421,3321 all are the weighted codes.
Non weighted codes:-
i) Positional weights are not assigned.
ii) E.g:- non weighted codes are excess-3 & gray codes.
IT) Perform (54)10-(22)10 in BCD using 10’s complements.
Ans:- 9’s complements = 22.
99 -22=77
10’s complements = 77+1 = 78
(54)10=01010100

(78)10=0111 1000

11001100
Invalid BCD=0110 0110

1 EOI’ 001!’

3 2

Q.NO.3)A) Implement using only NAND & NOR.
F(0,1,2,3,8,9,12,13,14)
Ans:- I(A,B,C,D)=F(0,1,2,3,8,9,12,13,14)
Y=AB+CA+ABD.
Use demorgan’s th Am.

Y=AB+CA+ABD

=AB.CA.ABD



Y=AB+CA+ABCD
Y=P+Q+R
Y=P+Q+R
=P.Q.R
P=AB=A+B
Q
Y=(A+B)(A+C)(A+B+D)
=(A+B)+(A+C)+(A+B+D)
Y=A+B+(A+C)+(A+B+D)
Y=A+B+A+C+A+B+D.
Q.NO.3)B) Reduce using Quine Mcciuskey & implement using logic gates.
Ans:- I) F(A,B,C,D)=3 M (2,3,6,7,8,9,13,15) + d (4,10,12)
Group minterm Binary representation.

A B C D

0 2 0o o0 1 0
1 3 0o o0 1 1
2 6 0 1 1 0
3 7 0 1 1 1
4 8 1 0 0 0
5 9 1 0 0 1
6 13 1 1 0 1
7 15 1 1 1 1
8 4% 0 1 0 0
9 10* 1 0 1 0

10 12%* 1 1 0 0



IT) According to no.1’s.

Group Minterm Binary presentation
0 2 0 0 1 0
4 0 1 0 0 one I’s
8 1 0 0 0
3 0 0 1 1
1 6 0 1 1 0 Two 1’s
9 1 0 0 1
10* 1 0 1 0
12* 1 1 0 0
2 7 0 1 1 1 Three 1’s
13 1 1 0 1
3 15 1 1 1 1 Four 1’s
III) Group minterms to form pairs.
Group min.pairs Binary representation.
A B C D
0 2-3 0 0 1 -
2-6 0 - 1 0
2-10%* - 0 1 0 BCD
4%-6 0 1 - 0 ABD
4-12* - 1 0 0 BCD
8-9 1 0 0 -
8-10* 1 0 - 0 ABD
8-12* 1 - 0 0
1 3-7 0 - 1 1



6-7 0 1 1 -

9-13 1 - 0 1

12*-13 1 1 0 -
2 7-15 - 1 1 1 BCD
13-15 1 1 - 1 ABD

IV) Group the minterms to from group of 4.

Group Minterm Quad.
0 2,3,6,7
2,6,3,7
8,9,12,13
8,12,9,13

V) Prepare table of P.I.

P.I Dec.No.

2
B,C,D 2,10 *
A,B,D 4,6
B,C,D 4,12
A,B,D 8,10
B,C,D 7,15
A,B,D 13,15
A,C 2,3,6,7 *
A,C 8,12,9,13

Binary representation.

A B

0 -

C

1

Minterms given.

3 6

7

- } AC
- Implication

The encircles crosses represents the essential P.I. A C & A C covers minterms

2,3,6,7,8,9,12,13 But 15 is not covered.

The PI A B D covers this term.

F(ABCD)=ABD+AC+AC.



Implimentation:-



Q.NO.4)A) Implementa 16:1 M U X using 4:1 M U X.
Ans:- i) GivenM U X = 4:1
Select lines = 2.
i/p lines = 4.
o/p line =1
ii)The select i/p’s s1 & s0 of MUX 1,2,3,4.
Toyal MUX = Require MUX size

Available MUX size

=4 MUX:5
iii)  16:1MUX.
Select lines = 4.
i/p lines = 16.
o/p lines = 1.
S0,5S1,S2,S3 are select lines.
S3 & S2 are appied to select i/p’s S1 & S0 of MUX.

iv) The o/p Y1,Y2,Y3,Y4 are applied to data i/p’s D0,D1,D2 & D3 of MUX 5



V)

T.T.

Selectb i/p’s MUX o/p’s final o/p.

S3 S2 S1 S0 YT Y2 Y3 Y4 | Y

0 0 0 0 D0 D4 D8 DI12| DO

0 0 0 1 DI D5 D9 D13 | D1 [S352=00
0 0 1 0 D2 D6 D16 D14 | D2 |MUX.5

0 0 1 1 D3 D7 D11 D15 | D3 / Select Y1
0 1 0 0 D4 D4 ~

0 1 0 1 D5 D5 | S3S2=01
0 1 1 0 D6 D6 | Select Y2
0 1 1 1 D7 D7 J

1 0 0 0 D8 D8 ~ S3S2=10
1 0 0 1 D9 D9 | Select Y3
1 0 1 0 D10 D10

1 0 1 1 D11 D11

1 1 0 0 D12 | D12 ) $3S2=1
1 1 0 1 D13 | D13 >Select Y4
1 1 1 0 D14 | D14

1 1 1 1 D15 | D15~




Implementation:

DO
D1—
4:1
D2— Y1
MUX
D3—
S1 SO
D5— 4:1 Y2
MUX
D6—
D7—
D8
4:1
D9 Y3
MUX
D10
S1
Di11— ~--
S1
D12+ gq
4:1

MUX

DO
D1
D2

D3

4:1

MUX

o/p



D13— Y4

D14—

D15—

Q.NO.4) B) Design a combinational circuit using PAL.for
W (A,B,C,D) = ¥M (2,12,13)
X (A,B,C,D) = ¥M (7,8,9,10,11,12,13,14,15)

Y (A,B,C,D) = ¥M (0,2,3,4,5,6,7,8,10,11,15)

M (1,2,8,12,13)

10

—>ABCD

10

» BCD

11
C
BCD
11
1
1 1

-/




10

_> A
X=A+BCD
For-Y
AB\CD 00 01 11 10

00 1 1 1

01 [ 1 ] 1 1 ]:—> AB

11 1 1

10 1 1 1—F—» BD

o —
> CD
Y=AB+BD +CD
For-7
ABCD

AB\CD 00 o/ 1 10

. - Sl

01 1 11

L
(S
10
C




Z = ABCD + ABCD + ABC + ABCD
W

Z =W + ABCD + ABCD

Step:2:- PAL Programming table:-

Product term no. product term AND inputs outputs

ABCDW

1 ABC 110 - - w=ABC+ABCD

2 ABCD 0010 -

3 - - - - -

4 A 1 - - - - x=A + BCD

5 BCD - 111 -

6 - - - - - .

7 AB 01 - - - y =AB + BD + CD

8 BD -0 -0 -

9 CD - - 11 -

10 w - - - -1 z =W +ABCD+ABCD

11 ABCD 00 0 1 -

12 ABCD 10 0 0 -




Table P. 7.4.1 : PAL programming table

Product term No. | Product term AND inputs Outputs
A|B|C|[D|w
! BD o s g i Gty
21 - -|lo|~-| w=BD+BD
4 BD 1
3 w -{=1=-1-11] x=w+ABC
4 ABC 14 b} =l
3 cD e B R e i i
. 0|-1|- - =CD+AD
P AD 1 y
’ AC o gy e e o3
s 0 4 f = 2=AC+ABC
¥ ABC ¢
3: Logic diagram :
The logic diagram is as shown in Fig. P. 74.1@).  pogammable
AZXZBBCGTCDTD w w ANDgates
Product 1 .
terms | rleed OR gate
1 e % L ghe-
2 *

—]s

BT

Buffer generates w and W
signals

X

o — 3
8 S
L0
¥ 'r_—" y
ot ¥—

ool

3..__;_.—1(-4(

=
P =

D

Input
buffers

Fig. P. 7.4.1(¢) : Implementation using PAL



Q.NO.5)A) Explain J.K.latch using NAND gates.

e o

E —
K— }1 S1 2 S
— _J L
SR latch
— E
1K Q ——

It consists of the basic SR latch.& enable i/p.

Truth Table:-

Case no. I/p’s o/p’s state

E ) K Qn+1 Qn+1 No change
Case.l 0 X X Qn Qn N.C
Case.ll 100 Qn Qn N.C
Case.lll 101 0 1 Reset
Case.lV 110 1 0 Set
Case.v 111 Qn Qn Toggle.

Explanation:-

Basic



Q.NO.5)B) Explain Bidirectional shift resister.

Ans:- i) If a binary number

e e ey TRARE LIV, =2 B J
coniral (M)
M £
ial Serlal shift
sainght (1) (2 2) G left input D
input Dy 5] [ SR

Fig. 9.9.1: A 4-bit bi-directional shift register

6)A

Step 4 : Logic diagram :
The logic diagram of MOD-5 synchronous counter is shown in Fig. P. 11.14.1(c).

L

&
Ja Qp 4 QB—]_—)—I— Jo Qq
> ® B > ©
Ko Qg Kg Qg Ke Qg

Fig. P. 11.14.1(c) : Logic diagram of MOD-5 synchronous counter

Step 5 : Draw the timing diagram :
The timing diagram of MOD-5 synchronous counter is shown in Fig. P. 11.14 158



B (E & TC - MU) 11-65 Sequential Circuits Analysis & Design

3 2 sequence detector to detect the following sequence using D flip-flops. ... 110 ...

_ e diagram :
p=am is as shown in Fig. P. 11.17.2(a).

Fig. P. 11.17.2 (a) : State diagram

t state table :
Table P. 11.17.2(a) : State table

Present state | Next state Output
X=0|X=1|X=0|X=1
a a b 0 0
c 0 0
a c 1 0

nent is carried out in the normal binary sequence as follows :
a=00, b=01, c=10
unit excitation table :
Table P. 11.17.2(b) : Circuit excitation table

Present state | Next state | F/F inputs | Output
. B | A-IBERA I DR ] X
B 5 | 0.0 olwlo]. 0
0 0 1 0 0 0 0 0
0 1 0 0 0 0 0 1
0 1 1 X X X X X
1 0 0 0 1 0 1 0
1 0 1 1 0 1 0 0
1 1 0 1 0 1 0 0
| 1 1 X X X X X
simplifications :
BA

6)B Fig. P. 11,17.2 (b) : K-map and simplifications
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MOSFET operates as a switch. Fig. 12.1£.2L8) SHUWS iy passsr

acting as a passive load.

+Vpp

R, (Passive Load)

i ON ; OFF i ON

e sl
' H [

(a) Passive load switching circuit (b) Waveforms
Fig. 12.12.2






