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DIGITAL SYSTEM DESIGN USING VERILOG
B.E., VI Semester (Open Elective)
[As per Choice Based Credit System (CBCS) scheme]

Subject Code: 15EC663 IA Marks: 20
Number of Lecture Hours/Week: 03 7 Exam Marks: 80 o
Total Number of Lecture Hours: 40 (08 Hrs per module) , Exam Hours: 03

) 7 CREDITS - 03

Course objectives: This course will enable students to:

o Understand the concepts of Verilog Language. o Design the digital systems as an activity in a
larger systems design context. e Study the design and operation of semiconductor memories
frequently used in application specific digital system. o Inspect how effectively IC’s are embedded in
| package and assembled in PCB’s for different application. e Design and diagnosis of processors and
1/O controllers used in embedded systems.

Module 1 ' RBT
L : , Level
Introduction and Methodology: Digital Systems and Embedded Systems, Real-World L1, L2,
Circuits, Models, Design Methodology (1.1, 1.3 to 1.5 of Text). L3
Combinational Basics: Combinational Components and Circuits, Verification of
Combinational Circuits.(2.3 and 2.4 of Text)
. Sequential Basics: Sequential Datapaths and Cantrol Clocked Synchronous Timing
Methodology (4.3 up to 4.3.1,4.4 up to 4.4.1 of Text). |
S . [ J— — MOdule -2 - —_ E S
Memories: Concepts, Memory Types, Error Detection and Correction (Chap 5 of Text) Li, L2,
L3
| - , Module -3 o o 7
{ Implementation Fabrics: Integrared Circuits, Programmabic Logic Devices, Packaging L1, L2,
and Circuit boards, Interconnection and Signal integrity (Chap 6 of Text). 1.3
! o B v Module -4 N - o 7‘
1/0 interfacing: 1/ O devices, 1/0O controllers, Parallel Buses, Serial Transmission, 1/O TL1, L2,
software (Chap 8 of Text). " L3
~__ Module -5 I R
Design Methodology: Design flow, Design optimization, Design for test, Nontechnical L1, L2,

[ssues (Chap 10 of Text). | L3, L4

Course outcomes: After studying this course, students will be able to:
e Construct the combinational circuits, using discrete gates and programmaDble logic devices.

¢ Describe Verilog model for sequential circuits and test pattern generation. « Design a
semiconductor memory for specific chip design. e Design embedded systems using small
microcontrollers, larger CPUs/DSPs, or hard or soft processor cores. » Synthesize different types of
processor and 1/0 controllers that are used in embedded systemn.
Question paper pattern:

e The question paper will have ten questions. e Lach full Question consisting of 16 marks. There
will be 2 full questions (with a maximum of Three sub questions from each module. « Each full

- question will have sub questions covering all the topics under a module. o The students will have 1o
‘ answer 5 full questions, selecting one full question from each module.

Text Book: Peter J. Ashenden, “Digital Design: An Embedded Systems Approach Using VERILOG?,
lmElgsy_ipr, 2010,

Mr. Kunjan D. Shinde




40 MADIHUSHRELS S'S 4PMI16EC03Y
41 MANJANAIK S B 4PMI16ECO040
42 NAGASHRELE V' S 4PM161C041
43 NEHA DG 4PMI161CO42
44 NEHASHRI S 4PMI16LC043
43 NEDA KRITANUNM APMITOECO44
46 NHIAR KK PO CO4S
47 NHHARINA B I APMI6ECO46
48 NIKHIEL JOSEPH APMI16EC047
49 NITHIN S M 4PMI6LECU48
S0 PADMASHRER A SPMI6EC049
31 PALLANTM P 4PMI161.C050
]2 NITISH BHARDW A 4PMI6LIC 103
3 CHETTANA B C HPMIT6ECH03
54 MARUTHET L 4PMI16EC412
55 ABIEISHEK GOWDA 4PMITECH01
56 BHARATHKUMARH 4PMITEC403
57 KAVYA B $PMI17EC405
58 LOKESH C 4PM17EC408
39 PRAMODKUMAR S 4PMITECH]2

STUDENT LIST 6TH A
SL No. Name USN
I PALLAVI APMI4ECO48
2 ANGEL PRIYA M APMISECO06
3 ANUSHREE KAMATII JPMISECO07
4 GANESHP DM 4PMISECO02Y
5 MADHU S BIIAT APMISECO4!
O MEGHARAIACHARI APNSECO4R
7 NEHA P APMISECOR]
8 ABISHEK J M 4PN OECHOT
Y AISHWARYA CH APMIOECH)2
10 AISHWARYA S K APMIGECO04
11 AKSHAY KUMAR M APMIGECO03
12 ANUSHA B G APNHTGECO0T
13 ANUSHA NS APNIO6ECOUS
i4 ARPITHA 4PMI6LCuULIY
I35 ARUN KUMAR N M APMIGECHT
106 ASHA G M APMIOGECOL12
17 BHARATH M 4PMI6ECOL3
18 CHAITHRA C 4PMIGECO14
19 CHAITHRA K C IPMIGECOIS
20 DEEKSHITH B 4PMLOECO)?
21 DEEPA HONDAD APNTOLCOTS
22 DINFUHA CSHET 4PNMIGEC020
23 DUNDUBI R APMNIOECO21
24 GANAVIC G 4PNLOECO22
25 GANESHA N 4PMIGEC023
26 GIRIRAJA SWAMY NP {4PMIGEC024
27 GURUPRASAD D 4PN TOEC023
28 HALASWAMY SR APMI6LC020
29 FLARSHA M S 4PNMI6ECU27
30 HARSHITHA B APNOIC028
31 HARSHITHA M K 4PMIL6ECH2Y
3 HARSHITHA $ 4PMI6EC030
33 K S NAGASHREFE 4PMI6EC032
34 KAVYA G C APMIGECO33
35 KAVYA R APMI6ECH34
36 KEERTHANA R APMIOECH3S
37 LAVANY A A APNMITOLECO30
38 LIKITHA R 4PNMIOECU3T
39 M MONISIIA 4PMIGECO3S
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DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING

INDIVIDUAL TIME TABLE

Faculty Name:Mr, Kunjan D, Shinde

Designation: Assistant Professor

08.00 09.00 10.00 | 10.30 11.30 12.30 01.30 l 02.30 03.30 04.30
DAY/TIME - - - - - - - - - -
09.00 10.00 10.30 11.30 12.30 01.30 02.30 ‘ 03.30 04.30 05.00
Monday NS DSDV
Tuesday DSDV NS EMDC LAB — A3
W ednesday EMDC LAB -~ A2 DSDV | |
'l‘h(ll'sda) l o :
 Friday NS | DSDV
Saturday NS
WORLKOAD DISTRIBUTION
) Workload i
Sl. Sem Subject Subject/ Lab / other if an i Total Additional
No. | ° Code ) ‘ ) In In Units Responsibility
. hours Units
" . Digital System Design Using
l 0" A ISEC063 Verilog 4 8 ISO Coordinator,
2 K" IOF(C832 Network Security 4 8 Forum/Technical
e i aayrre : e : 27 Talk'Workshop.
3 A ISECL6T Embedded Controller Lab 3 3 NSS
4 0" B I5ECL67 Embedded Controtler Lab 6 6 Coordinator
5 &0 Project Work 1+ Seminar - 2

Dr. Chandrappa D N




Program outcomes (POUs)

seineering Graduates will be able to:
PO 1L Engineering knowledge: Apply the knowledge of mathematics, science. mﬁ;iz'z»;;wiz‘zg;
fundamentals, and an enginecring specialization to the solution of complex engineering
problems.
POY. Problem analysis: [dentify, formulate, review research literaturc. and analyze complex
tuineering problems reaching substantiated conclusions using first principles of mathematics,

actural seiences, and engineering sciences,

P03, Design/development of solutions: Design solutions for complex engineering pi

and design system components or processes that meet the specified needs with appropriate

consideration for the public health and safety. and the cultural. socictal. and environmental

considerations,

tOvl Conduct investigations of complex problems: Use rescarch-based knowledge
.

rescarch methods including design of experiments, analysis and interpretation of data, and

svuthesis of the information to provide valid conclusions.

POS. Modern tool usage: Create. select, and apply appropriate techniques. resources. and
modern engineering and 1T toots including prediction and modehing 1o comples e

setivities with an understanding of the Iimitations.

3

‘The enginecer and society: Apply reasoning informed by the contextual boowleder 1o

assess societal. health, safety, legal and cultural issues and the consequent responsibilities
relevant to the professional engineering practice.

PO7. Environment and sustainability: Understand the impact of the prolessional cngh

solutions in societal and environmental contexts. and demonstrate the knowledge ol
for sustainable development.

POS. Ethies: Apply ethical principles and commit to professional ethics and 1 responsibilities and
norms of the engineering practice.

POY. Individual and team work: Function elfectively as an individual, and as o member or
feader in diverse teams. and in multidisciplinary settings

PO, Communieation: Communicate effectively on complen englneering acliviie: witn e
encinecring community and with socicty at large. such as. being able to comprehond and write
cflective reports and design documentation, make effective presentations. and give and receive

clear mstructions



0311, Project management and finance: Demonstrale Lnowledue and undersiand
A 5 Fo

engineering and management principles and apply these to one’s own work. as a
leader in a team, to manage projects and in multidisciplinary environments.
PO12. Life-long learning: Recognize the need for, and have the preparation and wbility 1o

cngage in independent and life-long learning in the hroadest context of technological chanpe.

Program Specific Qutcomes (PSUs)

ECE graduates will be able to:
PSO1. Analyze and design analog & digital circuits or systems for a given specilication and
function.

PSO2. Implement functional blocks of hardware-software co-designs for signal processing and
communication applications.



Digital System Design using Verilog

Subject Code: 1SEC663

Prerequisites:

Basic knowledge of Digital Electronics,Verilog HDL.

Course Outcomes:

CO1 | Construct the combinational circuits, using discrete gates and programmable logic
devices.

CO2 | Describe Verilog model for sequential circuits and test pattern generation.

CO3 | Design a semiconductor memory for specific chip design.

CO4 | Design embedded systems using small microcontrollers, larger CPUs/DSPs, or hard or
soft processor cores.

COS5 | Synthesize different types of processor and 1/0 controllers that are used in embedded
system.

Course Outcome to Program Outcome Mapping:

1: LOW 2: MEDIUM 3: HIGH

PO 1 2 3 4 |56 |7 |8|9|10]| 11| 12 | PSO1 | PSO2

CO1 3 (2} 1 2 2 1

CO2 2 [2] 3 |2 3 2

CO3 2 2 3 2 3 2

co4d | 2 |2 | 3 |3 3 | 2

COS5 2 2 2 2 2 1
Planed | 22 | 2 | 2.4 |2.2 26 | 1.6
Attained

Questionnaires for CO

Can you construct the combinational circuits, using discrete gates and programmable logic devices.

Are you able to describe Verilog model for sequential circuits and test pattern generation.

Are you able to design a semiconductor memory for specific chip design.

Are you able to design embedded systems using small microcontrollers, larger CPUs/DSPs, or hard
or soft processor cores.

Can you synthesize different types of processor and I/O controllers that are used in embedded

system.
\
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Lesson Plan

Department of Electronics and Communication Engineering

Semester: VI

Digital System Design

Subject Name: Using Verilog Subject Code: 15EC663
Hours / week: L-T-P 03-00-00 Total Hours: 40
Exam Marks / Credits | 80/3 1A Marks: 20

Mr. Kunjan D Shinde

‘ :
( Lesson Plan Author: |\t \richwanath Muddi

Duration of Exam: | 03 Hrs

Checked By: Dr. Chandrappa D N

* | Date:

29/01/2019

A. Course Prerequisites: Students should have the fundamental knowledge of

Description Course Name Code Semester
Basics of Digital electronics Digital Electronics | 15EC33 11
Basics of Verilog coding Verilog HDL 15ECS3 \Y

C. Course learning objectives (CLOs):

CLO1 | Understand the concepts of Verilog Language

CLO?2 | Design the digital systems as an activity in a larger systems design context

specific digital system

CLO3 | Study the design and operation of semiconductor memories frequently used in application

I different application

CLO4 | Inspect how effectively IC’s are embedded in package and assembled in PCB’s for

CLOS5 | Design and diagnosis of processors and I/O controllers used in embedded systems.

D. Modes of content delivery:

The following are the various content delivery methods considered in the program:

e Ma1: Lecture delivery with discussion (blackboard teaching)
e M2: Tutorial (problem solving / discussions classes)

e M3: Presentations (PPT)

e M4: Experimental demonstration

o M5: Remedial Classes ( Extra Classes)
e Mb6: Animations video files
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D. Course Syllabus:
Part —-A
Module -1
Introduction and Methodology: Digital Systems and Embedded Systems, Real-World
Circuits, Models, Design Methodology (1.1, 1.3 to 1.5 of Text).
Combinational Basics: Combinational Components and Circuits, Verification of 08 hrs
Combinational Circuits.(2.3 and 2.4 of Text)
Sequential Basics: Sequential Datapaths and Control Clocked Synchronous Timing
Methodology (4.3 up to 4.3.1,4.4 up to 4.4.1 of Text). ('L
Module -2 '
) 08hrs
Memories: Concepts, Memory Types, Error Detection and Correction (Chap 5 of Text).
Module -3
Implementation Fabrics: Integrated Circuits, Programmable Logic Devices, Packaging 08hrs
and Circuit boards, Interconnection and Signal integrity (Chap 6 of Text).
Module -4
I/O interfacing: 1/0 devices, 1/0 controllers, Parallel Buses, Serial Transmission, I/0 08hrs
software (Chap 8 of Text).
Module -5
Design Methodology: Design flow, Design optimization, Design for test, Nontechnical 08hry
Issues (Chap 10 of Text).

Scheme of Continuous Internal Evaluation (CIE): As per VTU norms
Question paper pattern:

Assessment Marks
Internal Assessment Exam 1 20
Internal Assessment Exam 2 20
Improvement- Internal Assessment Exam 3 20
Assignments —
Total 20

Text Books:
1. Peter J. Ashenden, “Digital Design: An Embedded Systems Approach Using VERILOG”,
Elesvier, 2010.
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E: Course Outcome (COs):
After studying this course, students will be able to:

CO1 | Construct the combinational circuits, using discrete gates and programmable logic devices.

CO2 | Describe Verilog model for sequential circuits and test pattern generation.

CO3 | Design a semiconductor memory for specific chip design.

CO4 | Design embedded systems using small microcontrollers, larger CPUs/DSPs, or hard or soft
processor cores.

CO5 | Synthesize different types of processor and I/O controllers that are used in embedded system.

F: Programme Outcomes addressed to the course (POs)

G: Gaps in the syllabus to meet Industry requirement:

1.

2.

H: Topics Beyond syllabus / Advanced Topics:

1.
2.

I: Assessment Methodologies:

SNO Description Type
1 | Student Assignment Direct
2 | Internal Assessment test Direct
3 | University Examination Direct
4 | Student feedback Indirect
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Topic Level Plan
Topic Name : Introduction and Methodology, Combinational Module No : 01
basics, Sequential basics Duration: 8 Hrs
Topic Level Objectives(TLOs) :
1. To understand the basic ideas of digital abstraction and digital circuit elements.
2. To focus on combinational logic circuits starting with Boolean algebra.
3. To describe sequential circuit elements for storing information and for counting events.
Topic Learning Outcomes:
At the end of the topic, the students will be able to, y
1. Explain the benefits of digital approach.. {
2. Design various combinational logic circuits.
3. Design data path and control section in the digital circuits.
Review Questions:
1. What is meant by the term fanout?.
2. What are the two sources of power consumption in a digital component?
3. What are the TTL output voltage levels, input threshold voltages and noise margins?
4. What is meant by the terms setup time, hold time and clock-to-output time of a fl ip-flop?.
5. For a decoder with inputs (a2, al, a0), write the Boolean equation for the output
corresponding to the code word 100.
Critical Questions:
1 Identify two approaches to functional verification.
2 What information is specified for each port in a Verilog module? )
3 If verification fails during some stage of a design methodology, what action is Tt
taken?
4 Develop a Verilog model for a 4-to-1 multiplexer,
5 How does a priority encoder solve the problem of multiple inputs being 1 at the
same time?

Challenging Questions:

1 Develop a Verilog model for a 7-segment decoder.

2 Design an encoder for use in a domestic burglar alarm that has sensors for each of
eight zones. Each sensor signal is 1 when an intrusion is detected in that zone, and
0 otherwise. The encoder has three bits of output, encoding the zone as follows:
Zone 1: 000 Zone 2: 001 Zone 3: 010 Zone 4: 011 Zone 5: 100 Zone 6: 101 Zone
7:110 Zone 8: 111

3 How can we construct a 2-to-1 multiplexer for 5-bit encoded data inputs?




PES Institute of Technology and
Management

Issue/ Rev. No: 3.0/RO Date: 15/12/2016 Page: 5of 10 Form No: R/PP-03/TLIA-06

Topic Name : Memories:

Module No : 02
Duration: 08 Hrs

1.

Topic Level Objectives(TLOs) :

To understand the use of memories.
2. To understand the features of semiconductor memory.
3. To understand the techniques for dealing with errors in the stored data.

Topic Learning OQutcomes:
At the end of the topic, the students will be able to

1. Explain the use of memories and various types of memories.

2. Explain the particular features of each type memories, including SRAM, DRAM,
ROM and flash memories.

3. Solve the problems related to memory etror detection and correction.

Review Questions

1. What are the three states of a tristate driver?

2. How do memory components with tristate data outputs simplify construction of large
memories?

3. What is the difference between RAM and ROM?

4. What is the difference between static and dynamic RAM?

5. What benefit does a multiport memory have over a single-port memory with
multiplexed address and data connections?

Challenging Questions:

1. How does a FIFO facilitate communication of data between clock domains?

2. How can we work out what will happen if we perform concurrent writes to a given
location in a synchronous dual-port memory?

3. Using a Hamming code, how many check bits are required for single error correction
and double-error detection for 4-bit data words?

4, What corrective action can we take when a parity error is detected?

5. Compute the 12-bit ECC word corresponding to the 8-bit data word 01100001,
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Topic Level Plan

Topic Name : Implementation Fabrics

Module No : 03
Duration: 08 Hrs

1.
2.
3.

Topic Level Objectives(TLOs) :

To know about different range of integrated circuits used to implement Digital circuits
To understand Programmable logic Devices

To understand the important characteristics of integrated circuits and printed circuit
boards that give rise to constraints on Digital circuit designs.

Topic Learning Outcomes:

At the end of the topic, the students will be able to

1.
2.
3.

Distinguish: FPGA, CPLDs and ASIC used for implementing Digital circuits.
Explain: The purposes of logic blocks and 1/0 blocks in an FPGA
Explain: The factors affecting packaging and signal integrity

Review Questions:

A

S.

What is photolithography in IC manufacture?

How do IC area and defect density on a wafer affect IC cost?

What do the terms ASIC and ASSP stand for?

How does a programmable logic device differ from a fixed-function component?
What is a fuse map?

Critical Questions:

1.

Use the following components to design a 4-digit decimal counter with a 7-segment
LED display: two 74LS390 dual decade counters, four 741.S47 BCD to 7-segment
decoders, four 7-segment displays, plus any additional gates required.

Derive an expression for the short —circuit trans conductance Gm of the MOS cascade
amplifier.

If an FPGA uses volatile SRAM cells to store configuration information, how is the
configuration information stored and supplied to the FPGA?

For a 2.5V low-voltage differential signaling (LVDS) output, the nominal VOL and
VOH voltages are 1.075V and 1.425V, respectively. What differentia] voltage swing
is seen at the receiver?

Challenging Questions:

1. Design a priority encoder that has 16 inputs, 1[0:15]; a four-bit encoded output, Z[3:0];
and a valid output that is 1 when any input is 1. Input I[0] has the highest priority, and
I[15] the lowest priority. The design is to be implemented in a GAL22V10 component.

2.

Use the following components to design a 4-digit decimal counter with a 7-segment
LED display: two 74LS390 dual decade counters, four 74L.S47 BCD to 7-segment
decoders, four 7-segment displays, plus any additional gates required.
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Topic Level Plan

Topic Name : /0 Interfacing

Module No : 04
Duration: 08 Hrs

Topic Level Objectives(TLOs) :

1.
2.
3.

To understand the operation of Different I/O Devices
To understand Operation 1/0O Controllers.
To Design a verilog model for different 1/0 devices.

Topic Learning Outcomes:
At the end of the topic, the students will be able to

1.
2.
3.

Define: Sensors and Actuators

Explain: Working of communication protocols like UART, I2C and SPI.

Design: Verilog models for 1/O interfacing by using various communication
protocols.

Review Questions:

L.

AN

What is a sensor? What is an actuator?

Why would a digital system require a digital-to-analog converter?

How many comparators are required in a flash ADC with a resolution of 8 bits?
What is the difference between a solenoid and a relay?

What is the purpose of an input register in an 1/O controller? What is the purpose of
an output register?

Critical Questions:

1.

Write a Verilog statement to model a tri-state driver for an output net d_out. The
driver is controlled by a net d_en, and when enabled, drives the value of an input d_in
onto the output net.

In a multiplexed bus system, why might it be desirable to subdivide the multiplexers
and distribute them around the chip?

Challenging Questions:

1. Show how a 64-bit data word can be transmitted serially between two parts of a system.
Assume that the transmitter and the receiver are both within the same clock domain, and that
the signal start is set to 1 on a clock cycle in which data is ready to be transmitted.

2. Design an interface to connect an embedded Gumnut core to a remote temperature sensor.
The temperature sensor is an Analog Devices AD7414 with an 12C connection and an alert
output that can be connected to a warning indicator.
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Topic Level Plan

Topic Name : Design Methodology

Module No : 05
Duration: 08 Hrs

Topic Level Objectives(TLOs) :

1.
2.
3.

To understand Digital design flow in detail
To understand Behavioral model of a component,
To understand Design for test models

Topic Learning Outcomes:
At the end of the topic, the students will be able to

1.Explain: the concept term architecture exploration

2.Discuss: the importance Design for test models.

3.Distinguish: between logical partitions and physical partitions.

4.Identify: some advantages and disadvantages of formal verification over
simulation-based testing.

5.Explain: the purpose of floor planning, placement, and routing.

Review Questions:

1.

“os N

What is meant by the term architecture exploration?

What is the distinction between logical partitions and physical partitions of a system?
What are the benefits of reusing an IP block to implement a component?

Briefly describe the purpose of floor .planning, placement, and routing.

Why should clock gating not be implemented in RTL model code? How is it better
implemented?

Critical Questions:

1.

Describe the difference between code coverage and functional coverage. Which is
more important for ensuring correctness of a design?

2. How does IDDQ testing detect transistor stuck-on faults?

3. What purposes do LFSRs and MISRs have in signature-based BIST?

4. Identify some of the main stages in a product’s life cycle.

Challenging Questions:

1. Identify a means of improving system performance that we might consider in the
architecture exploration stage. What trade-offs arise from improving performance?

2. Synthesize and implement the Sobel accelerator design targeting a Xilinx XC3S200-5
Spartan-3 FPGA with a clock frequency of 100MHz (that is, a clock period of 10ns).

3. Design the control section to sequence computation of the derivative image.
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Activity Schedule

Activities Announcement | Submission | Evaluation HOD’s
Date Date Date Remarks

Assignment

Quiz

Course Seminar

Course Project

Subject Proficiency

Test/Skill Test

Note: Faculty shall conduct minimum of two of the five activities stated above

Course Articulation Matrix

Course Activities that meet the . Program Outcomes
Learning outcomes alblc|dje|f|g|h|i[j|k]|l
Outcomes
CLO-1 Assignment, quiz HivLm
CLO-2 Assignment, quiz N M ™M
CLO-3 Assignment, quiz MM WM
CLO-4 Assignment, quiz M| M| M
CLO-5 Assignment, quiz MM MM
L: Low M: Medium H: High
Level of achievement of programme outcome -
PO Description
A Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization for the solution of complex engineering
Problem analysis: Identify, formulate, research literature, and analyse complex
B | engineering problems reaching substantiated conclusions using first principles
of mathematics, natural sciences, and engineering sciences.
Design/development of solutions: Design solutions for complex engineering problems
C and  design system components or processes that meet the specified needs with
appropriate consideration for public health and safety, and cultural, societal, and
environmental considerations.
Conduct investigations of complex problems: Use research-based knowledge and
D | research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.
Modern tool usage: Create, select, and apply appropriate techniques, resources, and
E | modern engineering and IT tools, including prediction and modeling to complex
engineering activities, with an understanding of the limitations.
The engineer and  society: Apply reasoning  informed by the contextual
F | knowledge to assess societal, health, safety, legal, and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.
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Environment and sustainability: Understand the impact of the professional
G | engineering  solutions in  societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

H Ethics: Apply ethical principles and commit to professional  ethics and
responsibilities and norms of the engineering practice

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the
j engineering community and with th e society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

{

LS
Project management and  finance: Demonstrate knowledge  and understanding of the
K | engineering and management principles and apply these to one’ s own work, as a
member and leader in a team, to manage projects and in multidisciplinary environments.

L Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Checklist:

SI. Items HOD’s Remarks
No.
1 Assignments 0
2 Quiz Questions O
3 L.A. Q Paper /Evaln. ]
Cobhamacn
4 Syllabus Copy 0
5 PPTs/OHP sheets O ;
6 Lesson Plan O
7 VTU Question Papers 0
8 Attendance book O
10 GATE/PGCET Question |
papers
11 Course Project 0
Definitions
12 Tutorials 0

Faculty signature & name with date:
Mr. Kunjan D. Shinde% \\\C\
Mr. Vishwanath Muddi.

Remarks by HOD: \5 P
//

HOD’s Signatqre & name with date
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137022019
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Digital System Design using Verilog - 15 EC663

Question Bank
Module 1

What is meant by the term fanout?.

DN —

What are the two sources of power consumption in a digital component?

What are the TTL output voltage levels, input threshold voltages and noise margins?
What is meant by the terms setup time, hold time and clock-to-output time of a fl ip-
flop?.

For a decoder with inputs (a2, al, a0), write the Boolean equation for the output
corresponding to the code word 100.

Ll

&

Identily two approaches to functional verification.

What information is specified for each port'in a Verilog module?

If verification fails during some stage of a design methodology, what action is taken?
Develop a Verilog model for a 4-to-1 multiplexer.

©® NS

10. How does a priority encoder solve the problem of multiple inputs being 1 at the same
time?

L1. Develop a Verilog model for a 7-segment decoder.

12. Design an encoder for use in a domestic burglar alarm that has sensors for each of cight
zones. Fach sensor signal is 1 when an intrusion is detected in that zone, and 0
otherwise. The encoder has three bits of output, encoding the zone as follows: Zone 1:
000 Zone 2: 001 Zone 3: 010 Zone 4: 011 Zone 5: 100 Zone 6: 101 Zone 7: 110 Zone
8: 111

Module 2

1. ‘What are the three states of a tristate driver?
2. How do memory components with tristate data outputs simplify construction of large
memorics?

3. What s the difference between RAM and ROM?

4. What s the difference between static and dynamic RAM?

5. What benefit does a multiport memory have over a single-port memory with
multiplexed address and data connections?

6. How does a FIFO facilitate communication of data between clock domains?

7. How can we work out what will happen if we perform concurrent writes to a given

location in a synchronous dual-port memory?

8. Using a Hamming code, how many check bits are required for single error correction
and double-error detection for 4-bit data words?

9. What corrective action can we take when a parity error is detected?

10. Compute the 12-bit ECC word corresponding to the 8-bit data word 01100001.




Module 3

1.

ro

10.

11.

What is photolithography in IC manufacture?

How do IC arca and dcfect density on a wafer affect IC cost?

What do the terms ASIC and ASSP stand for?

How does a programmable logic device differ from a fixed-function component?

What is a fuse map?

Use the following components to design a 4-digit decimal counter with a 7-segment
LED display: two 74LS390 dual decade counters, four 741.547 BCD to 7-segment
decoders, [our 7-scgment displays, plus any additional gates required.

Derive an expression for the short ~circuit trans conductance Gm of the MOS cascade
amplifier.

If an FPGA uses volatile SRAM cells to store configuration information, how is the
configuration information stored and supplied to the FPGA?

For a 2.5V low-voltage differential signaling (LVDS) output, the nommal VOL and
VOH voltages arc 1.075V and 1.425V, respectively. What differential voltage swing 1s
seen at the receiver?

Design a priority encoder that has 16 inputs, 1[0:15]; a four-bit encoded output, Z{3:0];
and a valid output that is 1 when any input is 1. Input I[0] has the highest priority, and
I[15] the lowest priority. The design is to bg implemented in a GAL22V10 component.
Use the following components to design a 4-digit decimal counter with a 7-segment
LED display: two 741.S390 dual decade counters, four 741.547 BCD to 7-segment
decoders, four 7-scgment displays, plus any additional gates required.

Module 4

L.

v

What is a sensor? What is an actuator?

Why would a digital system require a digital-to-analog converter?

How many comparators are required in a flash ADC with a resolution of 8 bits?
‘What is the difference between a solenoid and a relay?

What is the purpose of an input register in an I/O controller? What is the purpose of
an output register?

Write a Verilog statement to model a tri-state driver for an output net d_out. The driver
1s controlled by a net d_en, and when enabled, drives the value of an input d_in onto
the output net.

In a multiplexed bus system, why might it be desirable to subdivide the multiplexers
and distribute them around the chip?

Show how a 64-bit data word can be transmitted serially between two parts of a system.
Assume that the transmitter and the receiver are both within the same clock domain,
and that the signal start 1s set to 1 on a clock cycle in which data is ready to be
transmitted.

Design an interface to connect an embedded Gumnut core to a remote temperature
sensor. The temperature sensor is an Analog Devices AD7414 with an 12C
connection and an alert output that can be connected to a warning indicator.



Module 5

1.
2.

L x N

I1.

12.

\,’\,‘\

What is meant by the term architecture exploration?

What is the distinction between logical partitions and physical partitions of a system?
What arc the benefits of reusing an IP block to implement a component?

Briclly describe the purpose of floor planning, placement, and routing.

Why should clock gating not be implemented in RTL model code? How is it better
implemented?

Describe the difference between code coverage and functional coverage. Which is
more important for cnsuring correctness of a design?

How docs IDDQ testing detect transistor stuck-on faults?

What purposes do LFSRs and MISRs have in signature-based BIST?

Identify some of the main stages in a product’s life cycle.

. Identify a means of improving system performance that we might consider in the

architecture exploration stage. What trade-offs arise from improving performance?
Synthesize and implement the Sobel accelerator design targeting a Xilinx XC35200-5
Spartan-3 FPGA with a clock frequency of 100MHz (that 1s, a clock period of 10ns).

Design the control section to sequence computation of the derivative image.

/

Mr. Kunjan D. Shinde
Mr. Vishwanath Muddi
Asst. Prof. Dept. of E&CE, PESITM.




ank pages.
50, will be treated as malpractice.

Important Note : 1. On completing your answe.., compulsorily draw diagonal cross lines on the remaining

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

1SEC663
Sixth Semester B.E. Degree Examination, J une/July 2019
Digital System Design using Virology
Time: 3 hrs. ) Max. Marks: 80
Note: Answer any FIVE full questions, choosing -,
tion from each module,
"%, Module-1
1 a. Define the terms setup time; h' d time and clock to output time of a flip-flop and what are
the constraints imposed by these parameter on the circuit operations. (05 Marks)
b. Develop veriology module for 7 segment decoder. Include an additional input ‘blank’ that
overrides the BCD input and causes all segmentsnot:to be lit. (06 Marks)
c. Explain functional verification and formal verification for a verilog module (05 Marks)
OR
2 a What are the effects of capacmve loading and propagatlon delay on signal transitions
between logic levels? : (08 Marks)
b. Develop verilog module for 4 : 1 MUX : (04 Marks)
c. Explain general view of digital system with data path“‘bontrol section. (04 Marks)
3 a
memories. % (08 Marks)
b. Explain asynchronous static RAM with timing diag ms (08 Marks)
OR, :
4 a. W‘r(ite a note on multiport memories. (08 Marks)
b. - Explain error detectionand correction with one example. (08 Marks)
«Module-3

£ a. Explain dlffefent types of PCB dcs b;.,u (85 Marks)
b. Explain 1mplementat10n fabrics for digital system based on integrated circuit. (07 Marks)
c.  What are EMI and cross talk? (04 Marks)
6 a. Briefly explain programmable array logic. (08 Marks)
b. Explain signaltintegrity issue in PCB design and also explain measures to reduce these
issues. (08 Marks)

1 of2



15EC663

Module-4

Explain the serial transmission of 64 bit data w1th1n clock domain with timing diagram.

''''' (08 Marks)
Explain the following serial interface standards for connectmg I/0O devices.
i) RS232 ii) Fire wire. . (08 Marks)
Explain any 4 analog sensors. % (08 Marks)
Explain the concept of multlplexed buses : (08 Marks)
Module-5 .
Explain logical partltlonmg and physical partltlomng ofa transport monitoring system.
(08 Marks),
Explain fault model and fault simulation. (08 Marks)
OR
Explain 4 b1t LFSR and CFSR for generutmg pseudorandom test vectors. (08 Marks)
Explain briefly area, power and tm’ung ontimization in dlgltal circuits. (08 Marks)
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Visvesvaraya Technological University, Belagavi
MODEL QUESTION PAPER
6t Semester, B.E (CBCS) — Open Elective
Course: 15EC663 — DIGITAL SYSTEM DESIGN USING VERILOG

Time: 3 Hours Max. Marks: 80

Note: (i) Answer Five full questions selecting any one full question from each Module.
(ii) Question on a topic of a Module may appear in either its 1st or/and 2m question.

Module-1 Marks
1 |a | Whatis Digital system? Explain how the Digital circuits are evolved over the times. 5
Define the terms setup time, hold time and clock-to-output time of a flip-flop and what 5
are the constraints imposed by these parameters on the circuit operations?
¢ | Develop a Verilog model for a 7-segment decoder. Include an additional input, blank, 6
that overrides the BCD input and causes all segments not to be lit.
OR
2 | a | Develop atest bench model for the 3:8 decoder. 6

b | With an example show the distinction between a Moore and Mealy finite-state machine 10
and also draw the corresponding state transition diagram

Module-2

3 | a | Explain Bidirectional tristate data connections . Design a 64Kx 8-bit composite 8
memory using four 16K x 8-bit components using Bidirectional tristate data
connections.

b | Develop a Verilog model of the FIFO, which can store up to 256 data items of 16 bits 8
each using 256x16 bit dual port SSRAM for the data storage. The FIFO should provide
status outputs empty and full to indicate the empty and full status of FIFO and FIFO will
not be read when it is empty nor be written when it is full and that the write and the
read port share a common clock.

OR

4 |a | Design a circuit that computes the function y=ci x x2, where x is a binary-coded input 8
value and ci is a coefficient stored in a flow-through SSRAM. x, ci and y are all signed
fixed-point values with 8 pre binary-point and 12 post-binary-point bits. The index i is
also an input to the circuit, encoded as a 12-bit unsigned integer. Values for x and i arrive
at the input during the cycle when a control input, start, is 1. The circuit should minimize
area by using single multiplier to multiply ci by x and then by x again.

b | Whatis a common cause of soft errors in DRAMs? Compute the 12-bit ECC word 8
corresponding to the 8-bit data word 01100001.

Module-3

a | Explain different types of PCB design. How fast does a signal change propagate along a 8
typical PCB trace?




5 Explain the concept differential signaling .How does differential signaling improve noise 8
immunity?
OR
Explain signal integrity interconnection issue in PCB design. 6
6 What is the benefit of allowing a PLD in a system to be reprogrammed? 5
What distinguishes a platform FPGA from a simple FPGA? 5
Module-4
Explain Digital-to-Analog Converters using R/2R ladder DAC. 6
Write a Verilog assignment that represents a tri-state bus driver for 6
7 an 8-bit bus.
How does the processor determine where to resume program execution on completion 4
of handling an interrupt?
OR
8 Explain any four serial interface standards.
Design and develop the Verilog code for an input controller that has 8-bit binary-coded 8
input from a sensor. The value can be read from an 8-bit input register. The controller
should interrupt the embedded Gumnut core when the input value changes. The
controller is the only interrupt source in the system.
Module-5
9 Explain the design flow of hardware/software co-design. 10
What aspects of the design flow does a verification plan cover? 6
OR
10 Explain Built-in self test (BIST) techniques. 8
Explain the terms scan design and boundary scan 8
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Sixth Semester B.E. Degree Examination, June/July 2018
Digital System Design Using Verilog

Pimes 3 hrs, Max. Marks: 80
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Note: Answer FIVE full questions, choosing one full question from each module.

Module-1

What are the two sources of power consumption in digital components? Lixplain. (04 Marks)
Develop a verilog model for a1 multiplescer. (04 Marks)
Design an encader for the buglar alarm that has sensors for cach of the 8 zones as a priority
encoder with zone |t having highest priority dewn to zone 8 having lowest priority.

(08 Marks})

OR

EFxplain the simple design methodology followed in 1C industry. (08 Marks)
Develop e datapath to perform complex multiplication of two complex number whose real
and imoeginary parts are represented as signed tixed point numbers & ith 4-pre binary points
and 12 post-binary points. Real and imaginary parts of the product are represented with
8 pre-binary points and 24 post-binary points. Arca is the main constraint, Also write the

verilog model of the complex multiplicr datapath. (08 Narks)
Module-2
Designa Tmx 8 bit composite menory using 312 Ko x & bit memory componznt. (04 Viarks)
Design a 16K » 48 - bit memory using 16K x 16 - hit memory component. (04 Marks)
P xplain flowthrough and pipelined SSRAM with the help of timing diagran. (18 Marks)
OR

Determine whether there is an error in the ECC word 000111500100 and it s, correct it
{06 ¥arks)
Develop a verilog model of a dual - port JKx 16 bit flow through SSRAM. One port allows

data to be written and read. while the other port allows data to be read. (06 Marks)

I xplain dynamic RAM cperation, (04 Marks)
Module-3

Write and explain the internal organization of a CPLD. (08 Marks)

What are the two main design and manufacturing techniques for ASICTs. Explain. (08 Marks)

OR
Weite and explain the internal organization ot FPGA.L (08 Marks)
i xplain difterential signaling in detail, (08 Marks)

Module-4

Faplain Flash ADC and successive approximation ADC w ith the help of necessary
diagrams. {08 Marks)
Design an input controtler that has §-bit binary-coded input from a sensor. The value can be
vead Trom an &-bit input register. The controdler should interrupt the embedded Gumnut core
when the U1 value changes. The controller is the only interrupt source in the system. Also
develop a verilog model of the 7P controller. (08 Marks)

For More Question Papers Visit - www.pediawikiblog.com
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OR
Eaplain the follow ing serial nterface standards o connecting 1O devices:
i r'c (i) UsB
With aneat diagram, explain Restring DAC and R 2R ladder DAC

Mozule-3
Explain the design flow of hardw are software co-design,
Explain floorplan. placement and routing of ASIC phyvsical desian.
OR
Explain Built-In Self Test (BIS | ) techniques,
Explain the terms scan design and boundary scan.

For More Question Papers Visit - www. pediawikiblog.com
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Internal Assessment 1

Subject & Code : Digital System Design Verilog( 15EC663 ) Max. Marks  :30
Semester : 6* Sem, A & B Division Datc : 08/03/19
Course Instructor  : KDS VM Timings : 1:30pm to 2:45pm
Sl.No Questions CO’s Blooms Marks
Note: Answer any one full question from each module levels
Module 1
1 a  With neat diagram cxplain embedded system hardware and software co-design COol1 L2 06M
b Explain the following rcal world constraints (i) logic levels (i) capacitive load and propagation COl1 L3 09M
delay (iii) power
9 a  With a neat diagram, cxplain digital IC design methodology. COo2 12 SM
b Design the traffic light control system and write the testbench to Verify the conditions that, CcOoz 13 ™
when the enable input is 1, the output is the same as the light input, and when the enable
input is 0, all light outputs are inactive.(use one hot codes for lights ->»100-red, 010-yellow,
001- green ).
Module 2
3 a  Design a Verilog model for a 7-segment decoder. Include an additional input, blank, that
overrides the BCD input and causes all segments not to be lit. cO2 13 7™M
b Design a Verilog model of the implement complex multiplier with datapath & control unit. CcOo2 L3 SM
4 a  Designa 64K x 8-bit composite memory using four 16K x 8A-bit components. CcOol 13 10M
b What is memory & explain the same using symbol for basic memory component CcCO2 12 M
g /’ e i
Course instructor Rc(/ywe/r H‘}ﬁ)D,LGE 13l




PES Institute of Technology and Management,
@ PES'TM NH-206, Sagar Road, Shivamogga-577204
) Department of Electronics and Communication Engineering
i real

Quiz (version A)
Subject & Code : Digital System Design Using Verilog HDL (15EC663)  Semester : 6™ Sem, A & B Division

SI. No. Questions (All are compulsory and carry 1 marks each)

| Full form of HDL 1Mark
2 Which of the following is case sensitive (a) Verilog HDL (b) VHDL (c) both a and b (d) none 1Mark
3 Which of the following is not a verilog datatype 2 X b)0 o)1 d) A 1Mark
4 A variable ‘sum’ of 3-bit is defined as a) [0:3] sum b) [3:0] sum c)sum [3:0] d) both a & b 1Mark
5 One hot codes are the codes in which a) only one bitis 1 b) multiple bits arc 1 ¢) both a & b d) none 1Mark
6 In verilog the integer datatypes are defined by using the key word (a) integer (b)real (c) Decimal (d) float  1Mark
7 In moore machines the output depends on a) only state b) input and current state ¢) only input d) none 1Mark
8 Which of the following is not a keyword (a) module (b) task (c) endtask (d) disp 1Mark
9 Which block has a sensitivity list (a) initial (b) always (o) if-else (d) assign IMark
10 Noise margin high (NMu) =...ooooereverrrnrnrnnn, Noise margin low (NMu) =.....oeeevvmvveeeeserereneonosns 1Mark

&

PES Institute of Technology and Management,
NH-206, Sagar Road, Shivamogga-577204
Department of Electronics and Communication Engineering

Quiz (version B)
Subject & Code : Digital System Design Using Verilog HDL (15EC663)  Semester : 6™ Sem, A & B Division

Sl. No. Questions (All are compulsory and carry 1 marks each)
1 In verilog the integer datatypes are defined by using the key word (a) integer (b)real (c) Decimal (d) float  1Mark
2 In moore machines the output depends on a) only state b) input and current state ¢) only input d) none 1Mark
3 Which of the following is not a keyword (a) module (b) task (c) endtask (d) disp I1Mark
4 Which block has a sensitivity list (a) initial (b) always () if-elsc  (d) assign IMark
5 Noise margin high (NMu) =...covvvevevrvirereeennnn, Noise margin low (NMu) =.......ccocovvveeemreeeeseeersinn 1Mark
6 Full form of HDL 1Mark
7 Which of the following is case sensitive (a) Verilog HDL (b) VHDL (c) both a and b (d) none 1Mark
Which of the following is not a verilog data type 2) X b)0 o1 d) A 1Mark
9 A variable ‘sum’ of 8-bit is defined as a) [0:3] sum b) [3:0] sum c)sum [3:0] d) botha & b 1Mark
10 Onc hot codes are the codes in which a) only one bitis 1 b) multiple bits are 1 ¢) both a & b d) none 1Mark

s

ourse Instructor Revyitwer
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PES Institute of Technology and Mamagenent,

ﬁs%éé : N11-200. Sagar Road. Shivamogea-37720
£ 50U Department of Electronics and Commuaication Engineering
i tor i

Quiz (version A)

Subject & Code : Digital System Design Using Verilog HDL ( 1SEC663 ) Semester: 6" Sem, A & B Division

SE No.

o 20D

=1

- 8

Questions (All are compulsory and carry | niarks cach)
Iull form ol HHDI.
Which of the Tollowing is case sensitive (@) Vertlog TIDL (b)) VIIDL {) both aand b (d) none
Which of the lollowing is not a verilog data type @ X b0 o) 1 d) A
A variable “sum’ of 3-bitis defined as a) [0:3] sum b) [3:0] sum s [3:0] ) bothha & b
One hot codes are the codes inwhich @) only one bitis 1 D) muliiple bits are 1 ¢) both a & b d) none
In verilog the miteger datatypes are delmed by using the key word (a) integer (hreal (¢) Decimal (d) Hoat
In moore machines the output depends on ;}Lg}lljy_ﬂgh;,l)) input and curent state ¢) only mput d) none
Which of the Tollowing is not a kevword () module () task () endtask () disp
Whicl block has a scusitivity hist () mitial (b) always (¢) il=clse () assign .
Noise margin high (NMo) - Meelo VI Notse margin low (NNM) :....\“.'TL...','L.\'./.(.’;’.L ................

[ Nark
I Nk
N ark
I Nk
I NMark
I Mank
Nk
Nk
Y HIEN
I Nk



PLES Insutute of Technology and Management,
NH-206. Sagar Road, Shivimogga-577 9204
Department of Flectronics and Comimunication EFngincering

Internal Asscssment |
Subjeet & Code : Digital System Design Verilog( 1515C663 ) Max. Marks £ 80
Senesiel 26" Sem, A & BB Division Date :
Cowrse Instructor Timings
SENG Questions COs  Blooms  Marks
Note: Answer any one [ull question from cach module levels
Module 1
1 a With neat diagram explain embedded system hardware and soltwvare co-desien COl 19 06M
b Explam the following real world constraints 0 logic levels () capacitive load and propagation (O 1.3 09N
delay Gil) power
Pt With aneat diagraim, explain digital 1C design methodology. coO2 1w SM
s Design the valflic light control svstenn and write the testheneh o Venly the conditions that, CO2 13 7M

when the enable inputis 1, the output is the same as the light mput, and when the enable
mputss O, all hight outputs are mactive.(use one hot codes for lights =2 100-red, 010-ycllow,
001- green ).

Module 2

T Design o Verlog modet for a 7-segment decoder. Include an additional input, blank. that
overtides the BCD input and causes all segments not o be i, COy 13 Yl
b Design a Verlog model of the implement complex multiplicr with datupath & control unit, COz 13 SA]
Loa Design a 61K x 8-bil composite memony usmg four 16K x 8-bikcomponents, COl 1.3 LOM

) What s memory & expliin the same using svimbol for basic Memory component CO2 1.2 SM
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Digital Sysiem Design using Verilog (15EC663)

Internal Assessment - 1
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PES Institute of Technology and Management i

Dept. of Electronics & Communication Engineering,

f Digital System Design Using Verilog HDL (15EC663)
Internal Assessments 1 Marks
Sl USN Name TA Test-1
No
1 4PM14EC048 Pallavi 26.0
2 4PM15ECO006 Angel Priya M 24.0
3 4PMI1SECO13 l Arpitha S V 29.0 |
4 4PM15EC029 Ganesh Prasad D M 19.0
5 4PM15EC041 Madhu S Bhat 18.0
6 4PMI15SEC045 Megh;rqiachari B 12.0
7 4PM1SECO51 Neha P 20.0
8 4PM16EC002 Aishwarya Channayya Hiremath 25.0
9 4PM16EC004 Aishwarya Shashidhar Kolgi 28.0
10 4PMIGEC005 Akshay Kumar M 9.0
1 4PM16EC007 ~ Anusha B G 29.0
12 4PM16EC008 Anusha N S 15.0
13 4PM16ECOT0 Arpitha L 26.0
14 4PM16ECO12 ~ AshaGM 28.0
15 4PM16ECO15 Chaithra K C 22.0
16 4PM16ECO018 Deepa Hondad 25.0 ]
17 4PM16ECO20 | Dixitha Chandrakanth Shet % 27.0
18 4PM16ECO21 Dundubi R 15.0
19 4PM16EC022 Ganavi C G 29.0 i
L




Ganesha N

Halaswamy S R

Harshltha itha M K

Halbhlthd S

Kavya G C

TTAPMI16EC037 T LikithaR
APM16EC038

‘ ! - Manjanaik S B
| [ S —
29 | apMieEC042 | Neha D G Y

Nida Khanum
Fz TTAPMIGEC04S TfﬁmeKﬂ | 60 “
\ i
| ?3 4PMI16EC050 Pallavi M P T 27.0 |

4PM16EC403

| 4PMI16EC412 * Maruthi T L 19.0 \
‘ ‘ ‘ | |
S SRS S [ RO e e ]
‘ 36 4PMI17EC401 “ Abhlshd (m\\daN R “ 16.0 ‘
| ! \ i
S——— S [ - ]
4PM17EC403 thuathkumal HS 26.0 l

T APMI17ECA405 | T KawaB | 180

, [ R — ]
APMI17LE (408 T l.okesh C J\r 25.0 1

TAPMITECAL2

Subject Incharg ,
‘ e JQ” |
| Mr. Kunjan D. Shinde £ e Dr. Chafdrappa D N
Asst. Professor. Dept. Of L&CL. , BN i
PESITM, Shivamoga L mgo |



PES Institute of Technology and Management,

NH-206, Sagar Road, Shivamogga-577204
PES'TM Department of Electronics and Communication Engineering
= ducation for the real world Internal Assessment 11
Subject & Code : Digital System Design Verilog( 15EC663 ) Max. Marks ;30
Semester : 6" Sem, A & B Division Date : 13 /04/2019
Course Instructor  : Mr. Kunjan D Shindhe & Mr. Vishwanath Muddi Timings : 1:30 to 2:45pm
SI.No Questions CO’s | Blooms | Marks
Note: Answer any one full question from each module levels
Module 1
I [a | Design a circuit that computes the function y = ci *x°, where x is a binary-coded input value | CO1 | L2 $M
and ¢; is a coefficient stored in a flow-through SSRAM. x, c; and y are all signed fixed-point
values with 8 pre binary-point and 12 post-binary-point bits. The index i is also an input to
the circuit, encoded as a 12-bit unsigned integer. Values for x and i arrive at the input
during the cycle when a control input, start, is 1. The circuit should minimize area by using
a single multiplier to multiply ¢; by x and then by x again.
With neat timing diagram explain the working of asynchronous RAM COl L3 ™
2 |a | Develop a Verilog model of a dual-port, 4K x 16-bit flow-through SSRAM. One port | CO2 |12 ™
allows data to be written and read, while the other port only allows data to be read.
b | Determine whether there is an error in the ECC word 00011 1000100, and if so, correct it. CO2 |L3 M
Module 2
3 |a | With neat diagram explain steps involved in IC manufacturing steps. Co2 | L3 ™
b | With neat diagram explain internal organization of CPLD. CO2 | L3 M
« @ | With neat diagram explain internal organization of FPGA. COl | L3 M
b | Write short note on packaging and circuit boards ‘ Co2 | L2 6M

A o

Course instructor Reviewer




PES Institute of Technology and Management,
NH-206, Sagar Road, Shivamogga-577204
Department of Electronics and Communication Engineering

Quiz (version A)
Subject & Code : Digital System Design Using Verilog HDL (15EC663)  Semester : 6™ Sem, A & B Division

Sk No. Questions (All are compulsory and carry 1 marks each)

1 Full form of FIFO 1Mark
2 Kilo in memory indicates number of locations 1) 2°11)2*1i1)2” iv) none 1Mark
3 SRAM stands for 1Mark
4 Expansion of EEPROM 1Mark
5 DRAMuses ___ to_store the bits 1) capacitor i1) inductor iii) flip-flop iv) resistor 1Mark
6 PCB stands for 1Mark
7 Look up tables are present in i) FPGA i) CPLD iii) ROM iv) PLD 1Mark
8 Which of the following can be reconfigured i) combinational ROM 1) FPGA i) ASICs iv) none 1Mark
9 Silicon is widely used to manufacture ICs because it is i) Abundant i) rare material iii) easily oxidized 1Mark
10 Formula used in differcntial signalling is 1Mark

PES Institute of Technology and Management,
NH-206, Sagar Road, Shivamogga-577204
Department of Electronics and Communication Engineering

Quiz (version B)
Subject & Code : Digital System Design Using Verilog HDL (15EC663)  Semester : 6™ Sem, A & B Division

SI. No. Questions (All are compulsory and carry 1 marks each)

1 PCB stands for 1Mark
2 Look up tables are present in i) FPGA ii)) CPLD iii) ROM iv) PLD 1Mark
3 Which of the following can be reconfigured i) combinational ROM i) FPGA 1) ASICs iv) nonc 1Mark
4 Silicon is widely used to manufacture ICs because it is i) Abundant 11) rare material 1) easily oxidized 1Mark
5 Formula used in differental signalling is ’ 1Mark
6 Full form of FIFO 1Mark
7 Kilo in memory indicates number of locations i) 2"i))2”1i1)2” iv) none 1Mark
8 SRAM stands for 1Mark
B Expansion of EEPROM 1Mark
10 DRAMuses ___________to store the bits 1) capacitor ii) inductor iii) flip-flop iv) resistor 1Mark

Course instructor Ré}gwe/r , HOD,ECE
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"H?Dept. of Electronics & Communication Engineering

Digital System Design using Verilog (15EC663)

Internal Assessment - Ol)\
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PES Institute of Technology and Management |

Dept.mof Electronics & Communication Enginééring,

Internal Assessments 2 Marks

USN Name 1A Test-2 |
APMI4EC048 Pallavi Y
4PM15EC006 Angel Priya M Absent
APM15EC013 Arpitha S V 9.0
4PMI5EC029 Ganesh Prasad D M o |
| ' |
I e |
APMI15EC041 T ~ Madhu S Bhat l 140
T 4PMISEC045 ] Meghémiachari B l 00
|
— _— R — —
4PM15ECO051 \ Ncha P | 140
| |
4PM16EC002 Aishwarya Channayya Hiremath 230
4PM16EC004 Aishwarya Shashidhar Kolgi Absent |
4PM16ECO0S | Akshay Kumar M 140 ﬂ
| : ' |
e 4? *"V"“”’"*‘”‘*f**' o T - B
APMI6EC007 | Anusha B G ( o 1
!
A ‘ ; . o
4PM16EC008 | Anusha N'S ) 240 1
TEECoT0 s | —
13 4PMI16ECO10 | Arpitha L. | 70 |
‘ ! i ] e R
hzl T 4PMIGECO12 Asha GM T 5.0 |
| 28,
{ 15 4APM16EC015 Chaithra K C 0
( 16 APMIGECO18 Deepa Hondad 70 ]
| o N ‘

‘r 171 APMIGEC020 | Dixitha Chandrakanth Shet | oo |

| 18.0

L B | o | J
’ 18 \ 4PM16EC021 Dundubi R i\ 140 \
(19 APMI6EC022 | Ganavi C G | 90 |
N I I P




20 4PM16EC023 Ganesha N 250
21 APMI6LC026 Halaswamy S R 0.0
|
M9 > 2C02€ arshi
22 4PM16LC029 Harshitha M K Absent
23 4PMI6EC030 Harshitha S oo
i 24 APMIGECO33 | Kavya G C 30
| 25 4PM16EC037 Likitha R 0.0
26 4PM16EC038 M Monisha 6.0 B
27 | 4PMIGEC039 Madhushrees S Shet ]
Abscnt
38 4PM16EC040 Manjanaik S B
\ - anjanal Absent
29 APMI16EC042 Neha D G o
30 4PMI16EC043 Nehashri S 10
| 21,
| 31 4PM16EC044 Nida Khanum
| Absent
- |
" 32 APMIGEC045 | Nihar K K | 00 |
| =\
L | - o o MJ
33 APMI6EC050 | Pallavi M P | 250 |
| . [
|34 4PMIGEC403 \l Chetana B C | D
| 35 APM16LC412 % Maruthi T L ‘ 20
L | - | ]
306 APMITEC40T Abhishek Gowda N R | 250
| | - ]
|37 4PM17EC403 Bharathkumar H S 30
3 ~C avye
38 APMI17EC405 Kavya B Absent
39 4PMITECA08 lokesh ¢ T,
| 1 - | R
40 4PM17EC412 " Pramodkumar S Vagannanavar | |
1 Absent |

Asst. Professor. Dept. Of E&CL.
1 PESITM., Shivamogga.
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|

‘ Subject Incharge

\ Mr. Kunjan D. Shind




PES Institute of Technology and Management,
S NH-206, Sagar Road, Shivamogga-577204
PESITM Department of Electronics and Communication Engineering

education for the real world Internal Assessment IIT
Subject & Code : Digital System Design Verilog( 15EC663 ) Max. Marks :30
Semester : 6* Sem, A & B Division Date :15 /05/201
Course Instructor  : Mr. Kunjan D Shindhe & Mr.Vishwanath Muddi Timings : 1:30 to 2:45pm
SI.No Questions CO’s Blooms Marks
Note: Answer any one full question from each module levels
Part-A

1 a  Explain serial interface standards CO5 L3 ™

b Explain the operation of multiplexed bus & Tristate bus. CO5 L3 M
2 a  Write a short note on I/O software COs L2 ™

b Show how a 64-bit data word can be transmitted serially between two parts of a system. COo2 L3 S$M

Assume that the transmitter and the receiver are both within the same clock domain, and
that the signal start is set to 1 on a clock cycle in which data is ready to be transmitted.

Part-B
a  Write a short note on 1) area optimization 2) BIST co4 L2 ™
Explain architectural exploration and partitioning steps with an example. co2 L2 M
4 a  Explain functional design and functional verification. ¢ Co4 L2 ™
b With neat diagram explain prototypical design flow including hardware/software codesign. CO2 L2 M

= /Pf@ - L&%g /ﬁ/; g/,,

Coursc instructor

HOD,ECE




PES Institute of Technology and Management,
NH-206, Sagar Road, Shivamogga-577204
Department of Electronics and Communication Engineering

Quiz (version A)
Subject & Code : Digital System Design Using Verilog HDL ( 15SEC663)  Semester ; 6" Sem, A & B Division

Sl. No. Questions (All are compulsory and carry 1 marks each)

| Full form of EDA 1Mark
2 In hardware/soliwarc co-veriflication 1s used to test instruction sets. 1Mark
3 Serial communication uses _______ number of buses to transmit data 1Mark
4 Transducers are uscd to interact with IMark
5 Expand DAC 1Mark
6 In physical designing arranging different blocks in a orderly manner is called as______ planning 1Mark
7 What is the other name for interval timer? 1Mark
8 Each segment of an LCD consists of material 1Mark
9 The simplest I/O synchronization mechanism is called as 1Mark
10 Multiplexer has ouputs. a)1 b)2 ¢)3 d)n 1Mark

PES Institute of Technology and Management,
NH-206, Sagar Road, Shivamogga-577204
Department of Electronics and Communication Engineering
Quiz (version B)
Subject & Code : Digital System Design Using Verilog HDL (15EC663)  Semester : 6™ Sem, A & B Division
- Sl. No. Questions (All are compulsory and carry 1 marks cach)

1 In physical designing arranging different blocks in a orderly manner is called as______ planning 1Mark
2 What is the other name for interval timer? 1Mark
3 Each segment of an LCD consists of material 1Mark
4 The simplest I/O synchronization mechanism is-called as 1Mark
5 Multiplexer has ouputs. a)1 b)2 ¢)3 d)n 1Mark
6 Full form of EDA 1Mark
7 In hardware/software co-verification 1s used to test instruction sets. 1Mark
8 Serial communication uses _______ number of buses to transmit data 1Mark
p Transducers arc used to interact with 1Mark
10 Expand DAC 1Mark
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SLNo Questions CO’s  Blooms  Marks
Nole: Alswer any one full question hrom cach module levels
Part-A
] a Explain serial interface standards cos 13 ™
b Daplain the operation of multiplexed bus & Tristate bus. cos L3 &M
AN Write a short note on VO software CO5 1.2 7™M
b Show how a 64-bit data w ord can be transmitied serially between two parts of a system. co2 L3 &M

Assume that the transmitter and the receiver are both w ithin the same clock domain. and
that the signal start s setto 1 on aclock exelein which data is ready to be rransmitted.

Part-B
9w Write ashortnote on 1) arca optimization 2) BIST co4 12 7™M
b Lxplain architectural exploration and partitioning steps with an example. co2 L2 &M
1w lixplain functional design and {functional verification. ' CO4 1.2 ™

b With neat diagram explain prototy pical design flow including hardware/software codesign. co2 1.2 &M
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1 Full Tormn of 1DA_ee feerive. DS Avtoroondion I\ Lk
Y In houdwaue/soltvare co-vertlicauon l’nwvmrdor Cis used Lo lestmstrucuon sets. IRYPIEN

ol icion wees L pmber of buses 1o transiit data I Mark
! Fransducers are used 1o 111((1,1(1\\1111 j’MzM @D’JH weod el 1 Mark
E Iapand DAC Dﬁgh‘f’i o Avvl"j' to msde I Mark
0 I1e physical desigmng arranging diflerem 1)1()( ks 11 a orderly manner 1s called (lx?JE‘iv planning Nk
7 What 1s the other name Lor mterval timer PNk
8 Fach segment of an LOD consists ol _ ,,b,[ U’CL C/“ff{f”( _malerial [ Nark
4 The simplest O synchronizaton mechanism is called as ?O‘\ _ [ Mk
10 Moltiplexerhas. 2. oeupus. )l b2 03 din INLnk
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PES Institute of Technology and Management

Dept. of Electronics & Communication Engineering,

Digital System Design Using Verilog HDL (15EC663)
Internal Assessments 3 Marks
SI. | USN \ Name IA Test-3
No
1 4PM14EC048 Pallavi 290
2 4PM15EC006 Angel Priva M 3.0
3 4PMI15ECO13 Arpitha S 'V Absent
% 4 4PMI15EC029 Ganesh Prasad D M 230
5 4PMI15EC041 Madl}u S Bhat 270
6 4PM15ECO045 Megharajachari B 230
‘ 7 4PM15ECO051 Neha P 12.0
8 4PM16EC002 Aishwarya Channayya Hiremath 8.0
9 4PM16EC004 Aishwarya Shashidhar Kolgi 28 )
10 4PMI6EC005 Akshay Kumar M o
Y APMI16EC007 Anusha B G
Absent
12 4PM16EC008 Anusha N S 240
13 4PM16ECO10 Arpitha L Absent
14 4APMI16ECO12 Asha G M
Absent
3 2015 Taithra K C
|° 4PM16ECO] Chaithra K C 9.0
16 4PMI16ECOI18 Deepa Hondad ,
Absent
17 4PM16EC020 Dixitha Chandrakanth Shet
Absent
ST .
| 18 | 4PM16ECO21 | Dundubi R 250
19 4PMI16EC022 Ganavi C G N
Absent




4PM16EC023 Ganesha N
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4PM16EC026 " Halaswamy S R

Absent

T 4PMI6EC029 “THarshitha M K 0.0 )
i . ‘
I A SO
723 4PMI6EC030 Harshitha S i , {
Absent
24 4PM16EC033 " KavyaGC N *2*0 0
25 APM16EC037 Likitha R 280
726 | 4PMIGECO38 | M Monisha ,;?’ﬂ
! ‘ 2/
\ o o
27 4PM16EC039 Madhushrees S Shet 23 0 W
\ LO.
28 4PM16EC040 Manjanaik S B 26,0 ﬂ
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7 | | 26.0 |
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— J
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|
|

[ I S B |

| 36 T 4PM17EC401 | Abhishek Gowda N R | 7g 0 |

! ‘ ! -0 |

S N S |

L 37 APMI171C403 | Bharathkumar H S [ !
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38 4PM17LEC405 | Kavya B A

b \ 77. o !
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|
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Digital System Design using Verilog HDL (15SEC663)

Internal Assessments Marks

1A 1A 1A
i Avg. Sign.
' No USN NAME Test-1 | Test-2 | Test-3 Quiz Ve ‘en
I 4PMI4EC048 PALLAVI 26.0 13.0 | 29.0 8 QoNe t
R U § 5 16
| > | 4PMISEC006 | ANGEL PRIYA M 24.0 | Absent | 28.0
C } o 91 19
{ 3 | 4PMI5SECO13 ARPITHA S V 29.0 29.0 | Absent g ) ()}p/ i
| SANES SAD D 7 16 |
4 apmiseco | © SHI}\D/IRAS 190 | 120 | 280 @ |
5 | 4PMISEC041 | MADHU S BIHAT 18.0 140 | 27.0 8 1o M}w
R -
MEGIHARATACHAR 10 16 2.0
APMI5EC045 2. 9, 23. S
6 | 4PMISEC045 B 12.0 19.0 3.0 e
L e ‘ 8 1 |
7 1 4PMISECO5] NEHA P 20.0 140 | 18.0 ‘
AISHWARYA 8 8 |
8 | 4PMI6EC002 CHANNAYYA | 250 28.0 | 280 @/ ‘
| | HIREMATH | |
| . AISHWARYA | 6 17 ey
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| , AKSHAY KU 9 I3 ‘
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13 1 4PMI6EC010 ARPITHA 1. 260 27.0 | Absent |
e 01 | N , 10 20
14 | 4PMI6EC012 ASHA G M 28.0 28.0 | Absent
1S 4PMI6GEC01S = CHAITHRAKC = 220 220 | 29.0 8 17
16 - 4PMI6LCOI8 | DEEPA HONDAD 25.0 270 | Absent 0 18
DIXITHA 9 16
17 L 4PMIGFC020 | CHANDRAKANTH | 27.0 18.0 | Absent
] SHET
I . - . 8 14
1§ 4PMIoLC021 DUNDUBI R 15.0 140 | 25.0
B DR 10 20
19 4PMI6EC022 GANAVIC G 29.0 28.0 | Absent
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