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Digital System Design Using Verilog
Time: 3 hrs. Max. Marks: 100

Note: l. Answer any FIW full questions, choosing ONE full question from each module.

2. M : Marks, L: Bloom's level , C: Course outcomes-

Module - I M L C

Q.r a. Dehne the following :

i) Canonical SOP

ii) Canonical POS

iii) Essential Prime Implicant (EPI)
iv) Prime Implicant (PI)
v) Min term and Max term with

representation

table of input variable

10 L1 col

b. Ur,r,g Quine Mccluskey method and PI reduction table, determine the

minimal SOP expression for the following function.

Y = f (a, b, c, d) : I(1, 2,3,5,9,12,14, 15) + Xd(4, 8, l1)

10 L3 col

OR

Pr-
I

IL.

1. Eiplain the procedure to place SOP and POS equations into canonical form
convert the following equations into canonical forms

i) T : (a, b, c) = (a + b') (b'+ c)

ii) G : (*, x, y, z) = sJt14 * Ytzl

l0 L3 col

b. Solve the given functions using Kamangh Map
i) F: (*, x,y,z): I(0, 7,8,9,10, 12) +>d (2,5, 13)

ii) G: (u, b, c, d):7r (0, 4,5,7,8, 9, 11,12,13, 15)

AIso identiff the prime implicants.

l0 L3 col

Q.3

Module - 2

a. Implement the function using multiplexers
i) (x, y, z) : Im(O, 2,3,5) using 4 x 1 multiplexer
ii) (w, x, y, z) = lm (0, 1,5,6,7,9,12,15) using 8 x 1 multiplexer'

10 L2 c02

b. expUin tt e concept- df carry look ahead adder with related equation and

block diagram.

10 L2 c02

OR

Q.4 a, Using a 4-bit binary adder, design a logic to convert a decimal digit in 8421

code into a decimal adder.

10 L3 c02

b. Implement the following functions using 3 : 8 decoder.

i) P = (*, x,y, z): X (1,4, 8, 13)

Q: g(w, x, y , z) : Z (2,7 , 13, 14)

ii) A : ( x, y, z): r(0, l, 3, 5)
B : (x, y, z) -- Z(1,4, 5,7)

l0 L3 c02
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ll,,fnrlrrlp - 1
l0 L2 I c03

Q.s a. Explain master slave JK lllp-Ilop wlln tne Irslp ur' uuvlrrr urq6r

timing diagrams.

10 L3 c03
b.

E
Design a synchronous Mod -6 counter wlrn sequeuus v-

JK flip-flop.

I
l0 I

L3-T

'"1
__l
co3 I

er with logic diagram and,.countlng

s"qrirc" and exPlain its oPeratio4' :

Q.6 L.

L2
b. With the help of logic diagram and countmg sequence' exprt

i) Ring counter
ii) Mod - 8 twisted ring counter'

,, Yodulg-4 ', ',verilog' ExPlain with examPles' 10i L2 co4
Q.7 a.

4

6

L3

I,3

co4

co4
b. i)

ii)

Develop a verilog program to lmplemeru /'^ L rrruttrP

conditional operatoi. Also write the truth table of 2x I mux

D;rG; a' 2x'l multiplexer u,sing-'4.ataltow verilog description draw

togi;diagram and logic gate level'circuit for it'

OR

I

Determine the output the following verilog statements. 
i

i)d:&A ii)e=-^4'b1011 iii)f:-(A&(-B)) 
I

iv) g: Al lB v) b: 3** 2 vi) i = {2{A} } 
]

,, ,, ,,, Y.ddult-S" , ,.
using verilog' Also draw the

simulation waveform.

8
-ril co4

Q.8 a.

t2

10

I,3

fr;

co4

tcot

b.

Q.e a.

10 L2 cos
b. Explain the oPeration of Posltlve

verilog code using case statement'

edge trlggereo JA.

Write truth table and

ulP-tluP uy usu

timing diagram.
rE

6 t2 cos
Q.10 1. Explain thei":operation ot- halt adcler ano lmplement usurB sr

description in verilog.

4 1,2 co5
b.

6 I,3 c05
c. Develop a verilog behavtoral descrtptton lor J olt ornaly uP

.l 4 L3 cos
d. Develop a verilog program tor D tatch usmg.oenavloral ucsul rPtrurr D'J

**,1.*r(
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