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[T
o

tal N
o

. o
f Q

u
e

s
tio

n
s

 -
9

] 
[T

o
tal N

o
. o

f P
rin

te
d

 P
a

g
e

s
 • 31 

2. 

D
E

C
-2

5
-0

0
3

2
 

E
E

E
P

C
-3

1
2

/ E
C

E
P

C
-3

1
2

 (D
ig

ita
l S

y
s

te
m

 D
e

s
ig

n
 

(E
E

E
, E

C
E

, C
S

E
)) 

B
.T

e
c

h
.-3

rd
 N

E
P

 

T
im

e
 : 3 H

o
u

rs
 

M
a

x
. M

a
rk

s
 : 6

0
 

T
h

e
 ca

n
d

id
a

te
s sh

a
ll lim

it th
e

ir a
n

sw
e

rs p
re

cise
ly w

ithin the a
n

sw
e

r­

b
o

o
k
 ( 4

0
 p

a
g

e
s) issu

e
d

 to
 them

 a
n

d
 n

o
 su

p
p

le
m

e
n

ta
ry/co

n
tin

u
a

tio
n

 

s
h

e
e

t w
ill b

e
 issu

e
d

. 

N
o

te
: 

A
tte

m
p

t five questions in all, select one question each from
 

, 
section A

, B
, C

, D
. S

ection_ E
 (Q

uestiori-9) is com
pulsory. 

S
e

c
tio

n
-A

 

1. 
(a) 

Im
plem

ent the foH
ow

ing B
oolean function F

, together w
ith 

th
e

 don't-care conditions d
, using N

O
R

 gates only: 

F
(A

, 8
, C

, D
) =

 L
 (2,4~ 10, 12, 1

4
) 

d(A
, 8

, C
, D

) =
 L (0, 1,5,8) 

(6) 

(b
) 

S
im

plify the follow
ing B

o
o

le
a

n
 function, using 5 variable 

K
-m

ap: 

F
{A

, 8
, C

, D
, E

) =
 1: (1,2,3,5, 7, 11, 13, 17, 19,23,29,31) (6

) 

(a) 
W

h
a

t are degenerate and non-degenerate form
s? List and 

explain the eight degenerate tw
o-level form

s and sh
o

w
 th

a
t 

they reduce to a single operation. 
(6) 

(b
) 

W
h

a
t is H

a
m

m
in

g
 code? 

H
o

w
 a

re
 H

a
m

m
in

g
 co

d
e

s 

o
b

ta
in

e
d

?
 O

bserve and re
ctify th

e
 error, if any, in

 th
e

 

follow
ing 12-bit H

am
m

ing co
d

e
 w

ord containing 8 bits o
f 

data a
n

d
 4 parity bits is read from

 m
em

ory. W
h

a
t w

a
s th

e
 

o
rig

in
a

l 8-bit data w
ord that w

a
s w

ritten into m
e

m
o

ry?
 

(i) 
000011101010 

(ii) 
101111110100 

• 
(6) • 
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-

-
-

~=-..... • 
-
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-

.... -~
-

•· --
::-•

-•
::m

:s
 

... 
··-

-
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1 
I,, 

~
 

2 
E

E
E

P
C

-3
1

2
/ E

C
E

P
C

-3
1

2
 

S
e

c
tio

n
-B

 

3. 
D

escribe the analysis o
f a h

a
lf-a

d
d

e
r and full a

d
d

e
r circu

it w
ith

 

appropriate truth table, a
n

d
 functions. Im

p
le

m
e

n
t th

e
 fo

llo
w

in
g

 

fo
u

r B
oolean e

xp
re

ssio
n

s w
ith th

re
e

 h
a

lf a
d

d
e

rs: 

D
=

A
E

B
B

E
B

C
 

E
=

A
B

C
+

A
B

C
 

F
 =

A
B

C
+

 (A
+

 B
) C

 
(1

2
) 

G
=

A
B

C
 

4. 
E

xplain th
e

 fu
n

ctio
n

a
lity o

f d
e

co
d

e
r. A

 co
m

b
in

a
tio

n
a

l circu
it is

 

sp
e

cifie
d

 b
y th

e
 fo

llo
w

in
g

 th
re

e
 B

o
o

le
a

n
 fu

n
ctio

n
s: 

5. 

6. 

F
i(A

, 8, C
) =

 1:(1, 4, 6
) 

F
2 (A

, B
, C

) =
 1:(3, 5

) 
' 

• 

F
3 (A

1 B
, C

) =
 1:(2, 4, 6, 7

) 

Im
p

le
m

e
n

t th
e

 circu
it w

ith
 a d

e
co

d
e

r co
n

stru
cte

d
 w

ith
 N

A
N

O
 

g
a

te
s a

n
d

 N
A

N
O

 o
r A

N
D

 g
a

te
s co

n
n

e
cte

d
 to

 th
e

 d
e

c
o

d
e

r 

outputs. U
se

 a b
lo

ck d
ia

g
ra

m
 fo

r th
e

 d
e

co
d

e
r. M

in
im

iz
e

 th
e

 

n
u

m
b

e
r o

f in
p

u
ts in

 th
e

 e
xte

rn
a

l g
a

te
s:-

(1
2

) 

S
e

c
tio

n
-C

 

(a) 
.Illustrate th

e
 a

n
a

lysis o
f S

R
 flip

-flo
p

 u
sin

g
 m

in
im

u
m

 N
A

N
O

/ 

N
O

R
 g

a
te

s w
ith

 a
p

p
ro

p
ria

te
 tru

th
 ta

b
le

, 
c
h

a
ra

c
te

ris
tic

 

e
q

u
a

tio
n

, e
xcita

tio
n

 ta
b

le
 d

e
riva

tio
n

s. 
(6

) 

(b
) 

C
o

n
ve

rt a D
 flip -

flop in
to

 a J
K

 flip -
flop. 

(f?) 

D
esign a co

u
n

te
r w

ith
 T

 flip-flops th
a

t g
o

e
s
 th

ro
u

g
h

 th
e

 fo
llo

w
in

g
 

binary repeated se
q

u
e

n
ce

: 0, 1, 3, 7
, 6, 4. S

h
o

w
 th

a
t w

h
e

n
 b

in
a

ry
 

sta
te

s 010 a
n

d
 101 a

re
 co

n
sid

e
re

d
 a

s
 d

o
n

't c
a

re
 c

o
n

d
itio

n
s
 

l 
, 

th
e

 co
u

n
te

r m
a

y n
o

t o
p

e
ra

te
 p

ro
p

e
rly. F

in
d

 a w
a

y
 to

 c
o

rre
c
t th

e
 

. 
. 

d
e

sig
n

. 
(1

~
) 

[P
.t.O

.] 



-
-
~
~
~
,
 

J
\IU

. 
v
, 

• 
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3 
E

E
E

P
C

-312/ E
C

E
P

C
-312 

S
ectio

n
-D

 

7. 
E

~
plain h

o
w

 a F
inite S

tate M
achine (FS

M
) can be m

odeled 

using V
H

D
L. D

iscuss the key com
ponents of an FS

M
, and 

provide a
n

 exam
ple o

f both a M
ealy and a M

oore m
achine. H

ow
 

·do s.tate transitions occur in these m
odels? 

. 
(12 ) 

8. 
W

rite and explain the V
H

D
L code for a 4-to-1 m

ultiplexer using 

both behavioral and structural m
odeling styles. W

hat are the 

ke
y d

iffe
re

n
ce

s in the code and how
 does each approach 

influence synthesis? 
(12) 

S
ectio

n
-E

 (C
o

m
p

u
lso

ry) 

9. 
A

n
sw

e
r follow

ing questions in brief: 
(6x2=12) 

a) 
R

epresent the decim
al num

ber 2168 in (iJ B
inary, (ii) B

C
D

. 

(c) excess.-3 code, (d) G
ray code. 

b) 
A

d
d

 the follow
ing B

C
D

 num
bers: 

(i)10010010 and 01011001 and (ii) 10010111 and 00110111 

• c) 
E

xplain the functional.ity o
f a M

ultiplexer. 

d) 
W

rite a short note on M
aster-S

lave JK
 Flip-flop. 

e) 
W

h
a

t is TTL N
A

N
D

 gate? 

f) 
D

iffe
re

n
tia

te
 betw

een synchronous and asynchronous 

counters. S
tate one exam

ple o
f each. 

~
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