BEC302

N Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026
Digital System Design Using Verilog
Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full guestions, choosing ONE full question from each module.
2 M Marks ., L: Bloom’s level , C: Course ourcomes.

| Module — 1 | M/ L | C |

Q.1 | a. | Define the following 10 | L1 | COI
1) Canonical SOP '

i) Canonical POS

1) Fssential Prime Implicant (EP1)

v) Prime Imphcant (P1)

v) Min term and Max term with a table of two input variable

representation

b. | Using Quine Mecluskey method and Pl reduction table, determine the | 10 | L3 | CO1

minimal SOP expression for the following function.

Y =f(a, b,c d)=2(1,2, 3,59 12,14, 15) + Xdi4, 8, 11)

I . ! |
OR . -

Q.2 | a. | Explain the procedure to place SOP and POS equations into canonical form | 10 | L3 ' Co1

| convert the following equations into canonical forms !

i) T=flabc)=(atb)({b' ¢

i) G=flw,x,y,2)=wx+ yZ

b. | Solve the given functions using Kamangh Map 10| L3 | CO1
Ll D) F=fiw, Xy, ) =20, 7, 8,9, 16, 12) + Zd (2. 5, 13) |
i) G=flabecd=n(0.45718911,12,1315)

Also identify the prime implicants.

Module — 2 _
Q.3 | a. | Implement the function using multiplexers 10| L2 | CO2
LD fix, v, z) = Im(0, 2. 3. 5) using 4 * 1 multiplexer
i) flw.x,v,z)=Em(0, 1,56, 7.9, 12, 15) using 8 * | multiplexer.

b. | Explain the concept of carry look ahead adder with related equation and | 10 | L2 | CO2
block diagram.

OR
| Q.4 | a.  Using a 4-bit binary adder, design a logic to convert a decimal digit in 8421 10| L3 | CO2
code into a decimal adder.

b. ~Implement the ﬁalluwing functions using 3 : 8 decoder. - 10 13 | CO2
) P=flw.x, v.2) = Z (1.4, 8, 13)
=g(w, X, y,.2)=Z2(2,7,13,14)

i) A=fix,y.z)=mn, 1,3.5)
B=1fix.y,z)=E(1.4,5.7)
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- Module — 3 -
Q.5 a. Explain master slave JK [Mip-flop with the help of cireuit diagram and
timing diagrams,

b, Design a synchronous Maod -6 counter with sequence 0-2-3-6-3-1 using
| JK flip-flop.

R | N —

o ) | OR R
Q.6 | a. | Design a 4-bit binary ripple up counter with logic diagram and counting | 10 | L3 | CO3
sequence and explain its operation.

b. | With the help of logice -;Jiu:_:rmﬂ-;;ﬁ{_i_c:_t.]unt i-ng *-.Eq_LI_EﬂLE, explain. 10 | L2 | CO3
1} Ring counter
1) Mod - 8 twisted ning counter.

Module — 4
Q.7 | a. | What are the different data types in verilog. Explain with examples. 10| L2 CO4

b. | i) Develop a verilog program to impl:.:rn:uenl 2x1 multiplexer using ' 4 | L3 CO4
conditional operator. Also wrie the truth table of 2= 1 mux 2
- CO4

1) Design a 2x] multiplexer using dataflow venlog descniption draw a : 6 | L3
| logic diagram and logic gate level circuit for 1t. i
_____ — {]H | — -
(0.8 | a. | Discuss in detail different description styles in verilog. 8 | L2 CO4
b. | Let A=5'bl1011,B=5b 10101 C=4"d3} IE L3  CO4

Determime the output the lollowmg verllog stalements. .; , !
Nd=&A ue=-"4bl0ll w)f=~ (A& (~B))
1) g= Al |B v)b=3%*2 vija= {2{A})

‘Module — 5
Q.9 | a. | Design a 4-bit counter with synchronous hold using verilog. Also draw the | 10 | L3 | CO5
simulation waveform. i

| b. | Explain the operation of positive edge triggered JK flip-flop by using a | 10| L2 | COS
verilog code using case statement. Write truth table and timing diagram.

OR
Q.10 | a. | Explain the operation of hall adder and implement using structural | 6 L2 | COS |
description n vertlog.

b. | Write the venlog format of case statement and explain. 4 12| CO5

¢. | Develop a verilog behavioral description for 3 bit binary up counter. 6 | L3 | CO5 |

d. | Develop a verilog program for D latch using behavioral description style. 4 | L3 | CO5 |
----- EE I
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