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Digital System Design using Verilog HDL

Time: 3 Hours Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M: Marks, L: RBT (Revised Bloom’s Taxonomy) level, C: Course outcomes.

Module -1 M| L| C

N Find the minimum cost SOP forms for the function 09| 13| con
" | F(A,B,C,D)=>m(0,1,2,5,6,7,8,9,10,14) using Quine McCluskey Method.

Let x;, X, and x3 are the three switches used to control a single lamp “F”. Light
will be ON, if exactly one switch or three switches are closed and it will be OFF,

Qll b if two or no switches are closed. Design a logic circuit along with a truth table 06| L3| CO4
and logical expression both in SoP and PoS form.
c Simplify the following Boolean function F(P,Q,R,S) = >'m(0,1,2,5,8,9,10) into 05| 13| con
" | SoP form using Karnaugh Map Method.
OR
o Find the minimum cost SOP forms for  the function 09| 13| co2

F(A,B,C,.D)=>m(0,4,8,10,11,12,13,15) using Quine McCluskey Method.

You are tasked with designing a Smart Lighting System for a room that allows
users to control the light using either manual control or automatic control
(based on motion detection). The system has the following components:

1. Manual Switch (M): A switch that turns the light ON or OFF based on

the user's input.

o M=1: Light is ON

o M =0: Light is OFF.

2. Motion Sensor (SENSOR): A sensor that detects motion in the room.
Q2| b When motion is detected, the light is automatically turned ON. 06| L3 | CO4
o SENSOR = 1: Motion detected, light is ON.

SENSOR = 0: No motion detected, light is OFF.

Mode Selector (S): A control signal that switches between the manual
mode and the automatic mode:

o S = 0: Manual control is active. The light is controlled by the Manual

Switch (M).

o S =1: Automatic control is active. The light is controlled by the Motion

Sensor (SENSOR).

w o

Simplify the Boolean function F(W,X,Y,Z) = >m(4,5,6,7,12) with don’t care

“ | function D(W.,X,Y,Z) = >m(0,8,13) using Karnaugh Map Method. 05|L3] CO2
Module- 2
Perform the following subtraction:
03 a. 1) (10100101),—(01010010), using 1’s complement. 08 | L3 | CO2
2) (11010001),—(10000110), using 2’s complement.

b. | Implement the following Boolean functions with Multiplexer 09 | L3 | CO2
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)F(A,B,C,D)=5(1, 3,4, 11, 12, 13, 14, 15) ii))F(A, B, C, D)=[](3, 8, 12)

Briefly illustrate Port Connection Rules in Verilog HDL. 03| L2| COl
OR
Perform the following subtraction:
1) (11100101);—(11010110), using 1’s complement. 08| L3| CO2
Q4 2) (11011001),—(10100111),using 2’s complement.
Implement the Full Adder circuit using a Decoder. How will you construct a 4-to 09 | 131 con
16- line Decoder from a 3-to-8-line Decoder.
Briefly explain the Characteristics of Continuous Assignments. 03| L2| CO1
Module - 3
Interpret the working of Gated D Latch with the neat logic circuit and truth table. | 07 | L2 | CO1
Qs Desribe the operation of 3-bit Up Counter. 06| L2| CO1
Design Up/Down Counter and write a Verilog code for the same using Behavioral
. 07 | L3| CO4
Modeling.
OR
Explain Master Slave D Flip flop along with circuit and timing diagram. 07| L2| CO1
Q6 Explain n- bit Ring Counter with the help of neat block diagram. 06| L2 | CO1
Implement JK Flip-Flop and write a Verilog HDL code for the same using
: : 07 | L3| CO4
Behavioral Modeling.
Module - 4
Briefly illustrate the basic design steps in a Synchronous sequential circuit design. | 05 | L2 | CO1
Develop a system that outputs a 'l' when the input sequence "101" is detected in a 07| 13| co2
Q7 continuous stream of Os and 1s. Otherwise, the output should be '0'.
Implement a Parity Calculator that calculates a parity of 32-bit address and
. . . 08 | L3| CO4
returns a single value using Function.
OR
Outline the concept of One-Hot Encoding. 05| L2| CO1
Consider a machine that controls a traffic light system at an intersection. In this
scenario, the output (which is the traffic light signal) is determined solely by the
current state of the system, and not directly by the input (like sensor signals or 071 L3 | coz
Q8 pedestrian requests). The state transitions would be triggered by a clock or timer
to change the traffic lights periodically, regardless of the input. Identify the steps
to design a Machine with brief explanation.
Write a Verilog module that uses a Task to compute the sum of two 8-bit| 08 | L3 | CO4
numbers and assign the result to a 16-bit output.
Module - 5
Briefly discribe the concepts of TTL and CMOS Technology. Implement the 071 13| coa
Boolean Expression F= A’B+AC+BC’ using PAL.
Q9 Write a Verilog code using structural, behavioural and data flow modeling for a
07 | L3| CO4
Half Adder.
[lustrate the formal procedures for analyzing a synchronous sequential circuit. 06| L2| COl1
OR
I()Jﬁl:1der the Boolean expression F = A'B'C + AB'C' + AC. Minimize F using a 071 13| coa
Q10 Design a logic circuit such that output Y is equal to complement of C when A=B,
and output Y is same as C when A and B inputs are different. Implement the | 07 | L3 | CO4
simplified expression using Verilog HDL.
Explain CPLD and FPGA technologies with their unique features. 06| L2| CO1
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