St. Francis Institute of Technology
DEPARTMENT OF ELECTRONICS AND TELECOMMUNICATION ENGINEERING

“Digital System Prototyping with FPGAs and Verilog/VHDL”
(5th Jan-9th Jan, 2026)

Report

A 30 Hrs. Value Added Course was conducted on “Digital System Prototyping with FPGAs and
Verilog/VHDL” from 5th Jan-9th Jan, 2026. Following were resources person for the course.

e Dr. Ravindra Chaudhari, Course Co-Ordinator
e Ms. Snehal Lopes ,Course Co-Ordinator

e Ms. Madhavi Soni

As a part of Academic Activity of the EXTC Department, a series of sessions are arranged every
semester to bridge the gap in the syllabus. Electronics and Telecommunication Engineering
Department, had organized a 30 hrs. course on “Digital System Prototyping with FPGAs and
Verilog/VHDL” during 5th Jan-9th Jan, 2026 for our third year (TE) EXTC students

Course objectives of ADD -ON Course:

1. To introduce the fundamentals of digital system design and FPGA-based prototyping

To familiarize students with FPGA architecture, design flow, and design tools

To develop proficiency in hardware description languages (Verilog/VHDL) for digital
modeling

To enable the design and simulation of combinational and sequential digital circuits

To teach synthesis, implementation, and timing analysis for FPGA designs

To provide hands-on experience in programming and testing designs on FPGA boards

To encourage debugging, verification, and optimization of digital systems

To bridge the gap between theoretical digital concepts and real-time hardware
implementation
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Based on the 30-hour value-added course document for the workshop titled “Digital System
Prototyping with FPGAs and Verilog/VHDL” conducted by the Department of Electronics and
Telecommunication Engineering, St. Francis Institute of Technology, the course is structured to
progressively develop expertise in digital system design and FPGA-based prototyping. The
program begins with an introduction to VLSI design flow and Verilog HDL fundamentals, and
advances through FPGA architecture, design flow, and hands-on use of industry-standard tools
such as Xilinx Vivado and ModelSim. Significant emphasis is placed on modelling, simulation,
synthesis, and implementation of combinational and sequential circuits, including adders, flip-
flops, counters, FSMs, memory elements, ALUs, and FIR filters. The course culminates in
practical FPGA implementation and testing using the Basys-3 board, thereby bridging the gap
between theoretical concepts and real-time hardware realization. The sessions are delivered by
experienced resource persons Dr. Ravindra Chaudhari, Ms. Snehal Lopes and Madhavi Soni
whose expertise ensures both strong conceptual understanding and effective hands-on learning for
participants

21 Students registered for the course. The session was a big success, as all the participants had
shown keen interest in this upcoming technology and asked many questions related to the topic.
The Resource Person delivered an excellent session giving insights in Digital System Prototyping
with FPGAs and Verilog/VHDL. This made students interested and motivated to take up projects
in the said domain. The response and feedback from the participants, about the session was very
good and as per the feedbacks, they would want to attend more sessions like this in future.

B. Images of the Session:
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C. Student Attendance:
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E. Result Analysis:

A) Quiz Question paper(s):

122026, 219 PW Final Test

Final Test
30 Hour VAC on'Digital System Prototyping with FPGAs and Verilog/VHDL *

* Indirates required nuestinn

1. Emal*

2. Name: *

3. 1. Whatis the fundamental building block of an FRGA that implements logic * 2 penis

functions?

Mark only one oval.

:_," A) Microprocessor
(__) B) Configurable Logic Block (CLE) / Logic Element (LE)
() ) Logic Gate Amray

—' D) Transistor Switch

4. 2. Which component in an FPGA is responsible for providing fixed-function * 2 pewis
mathematical acceleration?

Mark anly one oval.
() ) Flip-ops

(JB) IO Blocks
()C)D5PSlices

_.\' D) Routing Matrix

1122026, 2:19 PM Final Test

5. 3) Inthe FPGA design flow, what is the purpose of "Synthesis™? *

Mark only one oval.

b} A) Converting HDL code into a netlist of logic gates.

B) Assigning physical pins to signals.

C) Generating the final bitstream file.

f_;' D) Testing the code for syntax errors only.

of logic cells and the routing of wires between them?
Mark only one oval.

s

() ) RTL Simulation
() B) Synthesis
3‘__,:' C) Implementation (Place and Route)

’_,' D) Bitstream Generation

7. 5} In Verilog, which keyword is used to describe a block of code that

executes concurrently and s triggered by signal changes?
Mark only one oval.

() ) initial

() B) always

() €) function

(D) task

hitps-fidoos poogle: comorms/d 1 DM TOCEE 2L TpalZ 8wy WhNH hwPYWMapac 2067 MOnFiedit

2peints

4) Which stage of the FPGA design flow determines the physical placement * 2 gounis

® 2 points




172226, 2:19 PW Final Test

102226, 2:19 P Final Test

1. 8) Whatis the main advantage of an FPGA over an ASIC for prototyping? * 2 pois
8. 6) Whatis the effect of using a "non-blocking assignment” (<=) in Verilog? * 2penis

Mark only one oval
Mark only ane oval.

r () &) Higher performance.
() &) The assignment happens immediately.

) B) Lower unit cost for mass production.

i:' B) It is used primarily for combinational lagic. —
(7)) All assignments oceur simultaneously at the end of the time step. D C) Recanfigurability and sharter time-to-market.
()0 It prevents the use of clocks. () D) Lower power consumption.
9. 7) What's a "Tasthench" in the conted of HOL? * Zgoinis 12 10) "Look-Up Tables® (LUTs) in FPGAs are primarily used to implement: * 2 peints
Mackenly one ol Mark only ane oval
() A) A physical piece of hardware used for debugging. D ) Large memaryarays.
(" B) A non-synthesizable HDL module used to provide stimulus 1o the Design Under . o ) )
Test (DUT). | B) Combinatianal logic functions.
() C) The software used to download code to the FPGA. f_j C) Clock signals.
(L) 0) A specialized logc anayzer, () D) Physical /0 pins.
108 Wht s 2Constain Fle” (2., XDC o UCF)used fo? * e 13, 1) Whatis "JTAG" commonly used or in FPGA protayping? 2pcis
Mark only ane oval.
Mark only ane oval

C:J A Limiting the number of lines in the HOL code.

\__J A) High-speed data streaming.
(") B) Mapping HOL signals to specific physical pins and defining clock spess. “:) ) Highspe "
()¢) Compressing th itstream. \_JB) Programming the FPGA and an-chip debugging.

() D) Storing simulation results. (_) C) Connecting the FPGA to a monitor.

() D) Pawering the FPGA board.



1022026, 219 P Final Test

17 15) Which Vivado feature allows users to convert C, C++, or SystemC  * 2 pois
code directly into RTL?

12226, 219 PM Final Test
14.  12) What does the acronym "EDA" stand for in the context of electronics? * 2 poims Mark only one oval.
Mark only one oval. () A) Vivado Simulatar
=
() ) Electronic Device Architecture (__JB)IP Integrator
() B) Blectranic Design Automation () Vivado HLS (HightLevel Synthesis)
_— —
{1 C) Embedded Digital Application () D) Logic Analyzer
() D) Electrical Design Analysis

18, 16) In the Vivado "Flow Navigator,” which step follows Synthesis? * 2 gl
15 13) Which of the following is considered a "Back-End™ EDA task? * 2 points
Mark only one oval.
Mark only one oval. .

\_) A) Project Manager

Y o ~

‘_) #) RTL Cading () By Implementation

() B) Behavioral Simulation

(") ) Bitstream Generation
() C) Floarplanning and Placement

- () 0) Simulation
() D) Logic Synthesis

16.  14) Vivado is the successor to which previous Xilinx design tool? * 2 points s ;wmh fle extension is generated by Vivado to program a Xllink 2 points
Mark only one oval.
Mark only one oval.

() A) MadelSim .

() B) Xilinx I1SE o~ A) saf

— ) (B bit

(__J C) Synplify Pro

() 0) Quartus Prime ()e) hex

) bin



122026, 2:19 M
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18) MadelSim is primarily used for which stage of the design flow? * 2peints

Mark only ane aval

r

() &) Place and Route
() B) Physical Synthesis
’_J C) Functional and Timing Simulation

() D) Board Layout

19) Which ModelSim window displays the change of signal values over
tima?

* 2 peints

Mark only ane aval

() A) Transcript Windaw
() 8) Structure Windaw
() €) Wave Windaw
() D) Objects Window

20) What is the difference between "Functional Simulation® and "Timing
Simulation"?

* 2 peints

Mark only ane aval

-

\_j ) Functional checks logic only; Timing includes gate and wire delays.
() 8) Functional s done after Synthesis; Timing is dane before.
(") C) Functional is enly for VHDL; Timing is anly for Verilog.

() D) There s na difference.

1022026, 219 PM

3

24,

25

Final Test

21) What does a "Force" command do in a simulator? *

2 points
Mark only one oval

-

() &) It deletes a signal from the waveform.
(") B) It manually overrides a signal to a specific value regardless of the logic.
() €) It speeds up the simulation clock.

() 1)t forces the toal to bypass synthesis erfors.

22) Which standard format is used to exchange timing informatian
betwean EDA tools for Timing Simulation?

* 2 poinis

Mark only one oval

() Ve (Value Change Dump)
(") B) SDF (Standard Delay Format)
o)L

(" )D)JsoN

23) In ModelSim, the work library is: *

2 points

Mark only one oval

(") &) The default Rbrary where campiled design units are stored.
(") B) A library containing standard IEEE campanents only.
() ) The folder where the software is installed.

I

() D)Alibrary for non-synthesizable code only.



12226, 2:19 Pal Final Test

26.  24) Which of the following is the correct way to declare an B-bit wire in
Verilog?

Mark only ane oval.

A) wire [8:0] bus;
B) wire [7:0] bus;
C) wire bus[8];
D) bit [7:0] wire;

27.  25) What is the default initial value of a reg data type in simulation? *
Mark anly ane oval.

A)D
B)1
C) X (Unknown)

D) Z (High Impedance)

This content is neither created nor endorsed by Google

Google Forms

Assignments/Projects assigned:

This project implements a digital clock system that counts seconds, minutes, and hours using
sequential logic components. The system is driven by a high-frequency 100 MHz clock, which is
first divided down to a 1 Hz signal using a Clock Divider module. This divided clock signal is
then used to drive the entire timekeeping system.

The Seconds Counter counts from 0 to 59 and triggers the Minutes Counter, which also counts
from 0 to 59. The Hours Counter increments every 60 minutes and can count up to 23.



- T | 260

[y

Clock Divider Module

27 Bit Counter . -
(Sequential) ck_out Bit Selector
TS (Cambinational) 1H2 Seconds Counter

(Sequential) ]
ey sec[5.0]

ak

probe1

Minutes Counter probe2| Integrated Logic|
(Sequenttal) Analyzer
RST nvn (5:0)

probe3

Hours Counter
(Sequential)
hrs [4.0]

RST

Objectives:

1. All the blocks provided in the block diagram are supposed to be separate module files.

2. The clock divider module should have a 27 bit counter and a bit selector in which you can use the
assign statement. This module is responsible for driving the clock of the whole circuit.

3. You should note that the clock which is responsible for driving the ILA should be the clock that has
been divided and not the 100MHz clock.

4, Asingle ILA with 3 probes should be used to check the clock timings accordingly.

Assessment Result:
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Name: ~  1.Whatis the fundamental building block of i ~ 2. Whichcomp~  3) In the FPGA design

Timestamp ~  Email Address ~

2 1/9/2026 15:04:54  vedantkachareS@studer 46 Vvedant Kachare B) Configurable Logic Block (CLB) / Logic Elemen C) DSP Slices A) Converting HDL cod
3 1/9/2026 15:12:40  roshantalaviya905@stuc 46 Roshan Talaviya B) Gonfigurable Logic Block (GLB) / Logic Elemen  C) DSP Slices A) Converting HDL cod
4 1/9/2026 15:44:31  abhishe2807 k@studend 44 Abhishek kanojiya B) Configurable Logic Block (CLB) / Logic Elemen C) DSP Slices D) Testing the code for
5 1/9/2026 15:45:25  unnatimania777@stude 50 Unnati Mania B) Configurable Logic Block (CLB) / Logic Elemen  A) Flip-flops A) Converting HDL cod
8 1/9/2026 15:47:54  disha.yande2006@studt 42  Disha Yande C) Logic Gate Array C) DSP Slices A) Converting HDL cod
7 1/9/2026 15:49:35  varunwadke@student.sf 46 Vvarun Dinesh Wadke  B) Configurable Logic Block (CLB) / Logic Elemen C) DSP Slices A) Converting HDL cod
8 1/9/2026 15:51:20 | daundkarpurva@studen| 48 Purva Nilesh Daundkar ~ B) Configurable Legic Block (CLE) / Logic Elemen  A) Flip-flops D) Testing the code for
9 1/9/2026 15:51:23  vyomadoshi11 @studem. 48 vyoma Doshi B) Gonfigurable Logic Block (GLB) / Logic Elemen  A) Flip-flops C) Generating the final
10 1/9/2026 15:54:48 mauryaayush602@stud: 44 Ayush Maurya B) Configurable Logic Block (CLB) / Logic Elemen C) DSP Slices D) Testing the code for
M 1/9/2026 15:56:46  sakshigaikwad933@gm 50 Sakshi Gaikwad B) Configurable Logic Block (CLB) / Logic Elemen  A) Flip-flops A) Converting HDL cod
12 1/9/2026 16:02:04  padavalpravin183@stud 46  pravin padaval B) Gonfigurable Logic Block (GLB) / Logic Elemen  G) DSP Slices A) Converting HDL cod
13 1/9/2026 16:58:16  siddheshgupta7905@qr 46 siddhesh Gupta B) Configurable Logic Block (CLB) / Logic Elemen C) DSP Slices A) Converting HDL cod
14 1/9/2026 18:32:38  harsh27077@student.sf 46 Harsh Mahesh Kashyap B) Configurable Legic Block (CLE) / Logic Elemen C) DSP Slices A) Converting HDL cod
15 1/9/2026 19:21:00  lavanyaa12129@studen 46 Lavanyaa Tharwal B) Configurable Logic Block (CLB) / Logic Elemen C) DSP Slices A) Converting HDL cod
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Marks No. of Students

above 90% 21
between 81% to
90%
between 75% to -

80%
Below 75% -

Comment on the Result Analysis stating the impact of the course: It was
observed that after attending the seminar, a significant improvement was seen in students’
performance, as many were able to answer a greater number of questions. Students
developed a clear understanding of FPGA architecture and the role of Verilog HDL in
digital system design. They were able to write synthesizable Verilog code for basic and
intermediate digital circuits, simulate and verify designs using FPGA development tools
such as Vivado, and successfully implement Verilog designs on FPGA boards to observe
real-time hardware outputs. Additionally, students were capable of designing and testing
mini projects such as counters, multiplexers, finite state machines (FSMs), and arithmetic
circuits.
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