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Vision and Mission of the Department

Vision:

To be in a position of enhanced national and glodalitation as a department offering
excellent educational programmes and undertakitggriationally recognized research and
development activities in electronics and commuiocaengineering

Mission:

» Continued focus on excellence in teaching and iegriby investing in faculty and staff
development and resources.

* Promoting an all-round development of our studémisugh curricular and co-curricular
activities that instill a spirit of social respobiity, innovation, creativity and
entrepreneurship.

» Attracting a larger number of the best studentisatlh the graduate and undergraduate
level

* Promoting high-quality research leading to pubiaa in reputed journals and patents.

» Building partnerships with leading academic insiitas and industries.

* Nurturing a learning and work environment that nsaktee department one of the best
ECE communities for students, faculty and staff.

Programme Educational Objectives

PEOl1 (Core Knowledge Development):Be competent in applying electronics and
communication engineering principles to developiatc and environmentally acceptable
engineering solutions

PEO2 (Professional development)Find fulfilling career in electronic and commurtica
engineering or associated industries or higher &tlut and research, or as entrepreneurs

PEO3 (Attitude towards lifelong-learning): Develop the ability and attitude to adapt to
evolving technological and social challenges



Programme Qutcomes

Engineering Graduates will be able to:

PO1:

PO2:

PO3:

POA4:

PO5:

POG:

POY:

PO8:

PO9:

PO10:

Engineering knowledge Apply the knowledge of mathematics, science, megiing
fundamentals, and an engineering specializatiadhacsolution of complex engineering
problems.

Problem analysis Identify, formulate, review research literatuasd analyze complex
engineering problems reaching substantiated cocisisusing first principles of
mathematics, natural sciences, and engineeringse

Design/development of solutionsDesign solutions for complex engineering problems
and design system components or processes thathmesgtecified needs with appropriate
consideration for the public health and safety, ahé cultural, societal, and
environmental considerations.

Conduct investigations of complex problemsUse research-based knowledge and
research methods including design of experimentdyais and interpretation of data, and
synthesis of the information to provide valid carsibns.

Modern tool usage Create, select, and apply appropriate techniguessurces, and
modern engineering and IT tools including predictiand modeling to complex
engineering activities with an understanding oflthetations.

The engineer and societyApply reasoning informed by the contextual knaige to
assess societal, health, safety, legal and culsgaés and the consequent responsibilities
relevant to the professional engineering practice.

Environment and sustainability: Understand the impact of the professional enginge
solutions in societal and environmental contexts, @emonstrate the knowledge of, and
need for sustainable development.

Ethics: Apply ethical principles and commit to professbethics and responsibilities
and norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as emmber or
leader in diverse teams, and in multidisciplinagttiags.

Communication: Communicate effectively on complex engineeringvaces with the
engineering community and with society at largehsas, being able to comprehend and
write effective reports and design documentatioakeneffective presentations, and give

and receive clear instructions.



PO11: Project management and financeDemonstrate knowledge and understanding of the

engineering and management principles and appbgtteeone’s own work, as a member

and leader in a team, to manage projects and itidisgiplinary environments.

PO12: Life-long learning: Recognize the need for, and have the preparainghability to

engage in independent and life-long learning inkiheadest context of technological

change.

Programme Specific Outcomes

PSOL1: Design, develop and analyze electronic systemsugffiroapplication of relevant

mathematics and engineering principles

PSO2: Design, develop and analyze communication systemmsugh application of

fundamentals from wireless communication networgna processing, and RF &
electromagnetics

PSO3: Adapt to emerging electronics and communicationhrietogies and develop

innovative solutions for existing and newer prokdem

Mapping of Programme Educational Objectives with Pogramme Outcomes:

The correlation between the define@s and the PEOs is given in Table

Correlation between the defined POs and the PEOs

Graduate Attributes/POs PSOs
PROS PO1 | PO2 | PO3 | PO4 | POS5 | POB | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2| PSO3
PECO1| 3 | 3|3 |3|3|1 1|11 2 1 1 3 3 1
PECO2| 1 |1 |12 |12 2| 3|3 3 3 3 1 1 2
PECO3| 1 | 2| 2|2 |1 |2 2| 3|3 3 3 3 1 1 3

Mapping Criterion: Strong - 3  Significant - Reasonable - 1




Mapping of Programme Outcomes with Graduate Attributes

Table 2: Mapping of Programme outcomes with NBAdsiate Attributes

Programme Outcomes

NBA's GAs

PO1:

Engineering knowledge Apply the knowledge of mathematics, science,

engineering fundamentals, and an engineering diEatian to the
solution of complex engineering proble

GAl

PO2:

Problem analysis Identify, formulate, review research literatuesd
analyze complex engineering problems reaching aobated

conclusions using first principles of mathematicatural sciences, and

engineering science

GA2

PO3:

Design/development of solutions Design solutions for complex
engineering problems and design system componerjsooesses that

meet the specified needs with appropriate considerdor the public
health and safety, and the -cultural, societal, a&rvironmenta
considerations

GAS

PO4:

Conduct investigations of complex problems Use research-based

knowledge and research methods including desigrexgeriments
analysis and interpretation of data, and synthekike information tq
provide valid conclusion:

GA4

POS5:

Modern tool usage Create, select, and apply appropriate techniq
resources, and modern engineering and IT toolsidmag prediction ang
modeling to complex engineering activities withwuarderstanding of th
limitations.

ues,

GA5

D =

POG6:

The engineer and societyApply reasoning informed by the contexty
knowledge to assess societal, health, safety, lghkultural issues an
the consequent responsibilities relevant to théegsional engineerin
practice.

hal

d GAG6

PO7:

Environment and sustainability: Understand the impact of tf
professional engineering solutions in societal@mdronmental contexts
and demonstrate the knowledge of, and need foaisastie developmel

e
5, GA7

PO8:

Ethics: Apply ethical principles and commit to professabethics and
responsibilities and norms of the engineering rac

GAS8

PO9:

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

a5 GA9

PO10: Communication: Communicate effectively on complex engineer

activities with the engineering community and watitiety at large, suc
as, being able to comprehend and write effectiyonte and desig
documentation, make effective presentations, ane gnd receive clea
instructions

ing
h
n  GA10

11

PO11:Project management and finance Demonstrate knowledge ar

understanding of the engineering and managememtipies and apply
these to one’s own work, as a member and leadart@am, to manag
projects and in multidisciplinary environmer

nd

GAll
e

PO12:Life-long learning: Recognize the need for, and have the preparatidr

ability to engage in independent and life-long téxag in the broades
context of technological chani

—

t GA12




MAPPING OF COURSES WITH POs AND PSOs

COURSE OUTCOMES PROGRAMME OUTCOMES

Sem Course Name 1 2 31 4 5 6 7T 8 9 1a1
Technical English 2 3
Matrices and Calculus 3 2
Engineering Physics 3 2 1
Engineering Chemistry 3 2 1

| |Problem Solving and Programming iré ol 2| 1

Python
Engineering Graphics 3 2 2 2 3
Programming in Python Laboratory 3 (3 1 113 |2
Physics and Chemistry Laboratory 3 (3
Complex Functions and Laplace 3|2
Transforms
Basic Electrical and Instrumentation
Engineering 3121 21 1
Fundamentals of Electronic Devices
and Circuits 313|2(2]2]|1 2131313

I [Environmental Science 3 2 1
Humanities I-Elective
Circuit and Network Analysis 213|2]3]3 1
Design Thinking and Workshop 3|2 1l 1
Practices Laboratory
Circuits and Devices Laboratory 313|213 32
Linear Algebra and Numerical 3|3 1
Method:
Humanities Il -Universal Human > 3| 3| 2
\Values: Understanding Harmony
Analog Circuits 3033|132

m Digital System Design 30333 2 11313
OOPS and Data Structures 1 12 |3 |2 1
Signals and Systems 303/2(13|3|2/1 2
Analog Circuits Laboratory 313/3/3]3 31212
OOPS and Data Structures Laboratogy| 2 | 3| 3 1] 1] 2
Microcontroller: 31322
Indian Constitution
Digital Signal Processing 31213/3]|3 202 |3




COURSE OUTCOMES PROGRAMME OUTCOMES PSOs
Sem Course Name 1 3 4 5 6 7T 8 9 101|112 2
v Control Systems Engineering 31313212
Electromagnetic Fields 313 2 1 3
Principles of Communication Systems | 3 | 2 | 3 | 3 1 3 1 3
Microcontrollers Laboratory 313121313 312111113
Digital Signal Processing Laboratoryg | 3 | 3| 3|3 |1 | 2 3|2 1 3
Digital Communication 31213313 112 |3 2 3
Transmission Lines and Waveguides
313 2 1 3
Communication Networks 2132121211112 |212|1]|2 2
Principles of VLSI Design 3133|312 111 2
Management Elective
Information Theory
Vv and Coding 31312121211 1 3
. I IAdvanced Digital
Professional |Signal Processing
Elective | 3|3 3|3 1 3
Computer
Architecture and
Oraanizatiol 213|1311]2 11212 1
MEMS & NEMS 2|2]3|2|2]2]|2 101 1 2
Analog and Digital Communication
Laboratory 313 313 312]1]1 3
\VLSI Design Laboratory 3133313 312 1
Wireless Communication 313 212 1 1 2
System Design for 10T 3133|312 2 3
Microwave and Antenna Engineering
3121331 1 (2|2 3 2
Machine Learning 3131313121111 1213|13|2]|2 1
Open Elective - |
Vi Introduction to Rada
and Satellite 2121313 1 2
Digital Image &
Professional [Video Processing 2121111 1 2
Elective — I
Advanced
Microcontrollers 31201212 2 2
Nano Electronic 312121311 11111 111 1




COURSE OUTCOMES PROGRAMME OUTCOMES PSOs
Sem Course Name 1 3 4 5 6 7 8 9 10112 2
Microwave and Antennas Laboratory, | 5 | 3 | 3 2 3
System Design for loT Laboratory | 3 | 3| 3 | 2 1 3
High Frequency Communication
Systems 212122 1 1
Underwater Acoustic
System 313]|2 1 2
Speech Technology | 3 3 3 3
Professional |empedded and Real
Elective — Il Time Operating
Systems 21122 1 1|22 2
MIC and RF Systems
Design 313|132 2 3
Wireless Adhoc and
Sensor Networks 312|121 1 2
Optimization in
\Wireless
Professional [Communication 21222 2 2
VIl [Elective — IV |ASIC and FPGA
Based Design 3/3|/3|3 2 2
Electromagnetic
Interference and
Compatibility 3|3 2 2 2
Wireless Technologi slal1l1 1 1 5
Communication
Professional |Network Securit
Elective — V 3131212 2 2 3
Mixed Signal Design 11301101 1 1 1
Digital Signal
Intearitv 213132 211]1
High Frequency Communication
| aharaton 2 1 1 3 2 2 1 2
Project Phase | 212|212 3 21213 2
Industrial Training / Internship
Cognitive Radio 21313 1 3
Computer Vision 2121111 1 2
Professional
VIII Elective — VI CMOS Analog IC
Design 1131111 1 1 1
Sensors, Actuators
and Interfaces 3/3|3]|2 1 1 2
Open Elective —




COURSE OUTCOMES

PROGRAMME OUTCOMES

Sem

Course Name

1} 2/ 3] 4 5

6 7T 8 P 10112, 1| 2| 3

Project Work Stage — Il

SUSTAINABLE DEVELOPMENT GOALS (SDG)

SDG Description
SDG1 | No Poverty End poverty in all its forms everywhere
SDG 2 | Zero Hunger Endhunger achievdood securityand improved nutrition,

and promot sustainable agricultu

SDG 3

Good health and well
beinc

Ensure healthy lives and promote well-being foraalkll
age:

SDG 4

Quiality education

Ensure inclusive and equitable quality educaticth an
promote lifelong learning opportunities for

SDG 5

Gender Equality

Achievegender equalitand empower all women and gir

SDG 6

Clean water and
sanitatiol

Ensure availability and sustainable managementabémv
and sanitation for ¢

SDG 7

Affordable and clean
energ)

Ensure access to affordable, reliable, sustaireude
modern energy for ¢

Decent work and

Promote sustained, inclusive and sustainable ecienom

SDG 8 Economic Growth ?or?\glltlh, full and productive employment and deceotkwv
Industry, Innovation and| Build resilient infrastructure, promote inclusiveda
SDG 9 , , S :
Infrastructur sustainable industrialization, and foster innova
SDG 10 | Reducing Inequality Reducancome inequalityithin and among countries

SDG 11

Sustainable cities and
communitie

Make cities and human settlements inclusive, safe,
resilient, and sustainal

SDG 12

Responsible consumptiq
and productio

rEnsure sustainable consumption and productionrpatte

SDG 13

Climate action

Take urgent action to combeltmate changand its
impacts by regulating emissions and promoting
developments in renewable ene

Conserve and sustainably use the oceans, seasagime m

SDG 14 | Life below water :
resources fcsustainable developme
Protect, restore and promote sustainable use of
. terrestrialecosystemssustainably manage forests, comb
SDG 15 Life on Land desertification, and halt and reverse lalegradatiorand
hall biodiversity los
Peace. iustice and strin Promote peaceful and inclusive societies for snatde
SDG 16 \CE, | g development, provide access to justice for all launtt
Institutions . . T
effective, accountable and inclusive institutiohalblevels
SDG 17 | Partnerships for the goa SStrengthen the means of implementation and rexédhe

global partnership for sustainable developr

at



MAPPING OF SUBJECTS RELEVANT TO SDG

Sustainable Development Goals

6

7

8

©

1

D11

12

13

14

15

16

17

Technical English

Matrices and Calcull

IS

Engineering Physics

< <« & »

Engineering
Chemistry

<

Problem Solving and
Programming in
Python

Engineering Graphic

[72)

Programming in
Python Laboratory

Physics and
Chemistry Laborator

Complex Functions
and Laplace
Transforms

Basic Electrical and
Instrumentation
Engineering

Fundamentals of
Electronic Devices
and Circuits

Environmental
Science (Non-credit)

Design Thinking and
Engineering Practice
Laboratory

Circuits and Devices
Laboratory

Linear Algebra and
Numerical Methods

Universal Human
Values —
Understanding
Harmony




Sustainable Development Goals

6

7

8

©

1

D11

12

13

14

15

16

17

Analog Circuits

Digital System Desig

OOPS and Data
Structures

Signals and Systems

Analog Circuits
Laboratory

OOPS and Data

Structures Laboratory

Microcontrollers

Indian Constitution
(Non-credit)

Digital Signal
Processing

Control Systems
Engineering

Electromagnetic
Fields

Principles of
Communication
Systems

Microcontrollers
Laboratory

Digital Signal
Processing Laboratg

=

y

Digital
Communication

Transmission Lines
and Waveguides

Communication
Networks

Principles of VLSI
Design

Analog and Digital
Communication
Laboratory




Sustainable Development Goals

6

7

8

©

1

D11

12

13

14

15

16

17

VLSI Design
Laboratory

Wireless
Communication

System Design for
loT

Microwave and
Antenna Engineering

)

Machine Learning

Microwave and
Antennas Laboratory

System Design for
loT Laboratory

High Frequency
Communication
Systems

High Frequency
Communication
Laboratory

Project Work Phase

Industrial Training
/Internship*

Project Work Phase

Information Theory
and Coding

Advanced Digital
Signal Processing

Computer
Architecture and
Organization

MEMS & NEMS

Introduction to Radg
and Satellite
Communication

Digital Image &
Video Processing




Sustainable Development Goals

6

7

8

©

1

D11

12

13

14

15

16

17

Advanced
Microcontrollers

Nano Electronics

Underwater Acoustig
System

Speech Technology

Embedded and Real
Time Operating
Systems

MIC and RF System
Design

192}

Wireless Adhoc and
Sensor Networks

Optimization in
Wireless
Communication

ASIC and FPGA
Based Design

Electromagnetic
Interference and
Compatibility

Wireless
Technologies

Communication
Network Security

Mixed Signal Design

Digital Signal
Integrity

Cognitive Radio

Introduction to
Computer Vision

CMOS Analog IC
Design

Sensors, Actuators
and Interfaces




Sustainable Development Goals

6

7

8

©

1

D11

12

13

14

15

16

17

Language and
Communication

v

Fundamentals of
Linguistics

Film Appreciation

Human relations at
work

Applications of
Psychology in
everyday life

Understanding
Society and Culture
through Literature

Principles of
Management

Total quality
Management

Work ethics,
Corporate social
responsibility and
Governance




| to VIII semesters Curriculum

SEMESTER |
COURSE CONTACT
SI. No CODE COURSE TITLE CATEGORY PERIODS L P C
THEORY
1 | UEN2176[Technical English HS 4 2 0 2 3
2 | UMA2176|Matrices and Calculus BS 4 3 1 0 4
3 | UPH2176Engineering Physics BS 3 3 0 0 3
4 | UCY2176[Engineering Chemistry BS 3 3 0 0 3
5 | UGE2176l roblem Solving and ES 3 3| o| o 3
Programming in Pythc
6 | UGE2177[Engineering Graphics ES 5 1 0 4 3
7 | UGA2176|Heritage of Tamils HS 1 1 0 0 1
PRACTICALS
8 | UGE2197 regramming in Python ES 3 o| o] 3| 15
Laboratory
9 | ugs2197" Nysics and Chemistry BS 3 0 0 3| 15
Laboraton
TOTAL 29 16 12 23
SEMESTER II
Sl. | COURSE CONTACT
NO. CODE COURSE TITLE CATEGORY PERIODS EL | C
THEORY
1 |UMA2276 Complex Functions and BS 4 0 4
Laplace Transforn
Basic Electrical and
2 | UEE2251Instrumentation ES 3 0
Engineerin
3 UEC2201Fundamentals _dfle_:ctronlc ES 4 3| 4k
Devices and Circui
4 | ACY2276|Environmental Science MC* 3 0 0
5 Humanities I-Elective HS 4 2 2 0 3
6 UECZZOZC'rCUIt .and Network ES 4 0 4
Analysis
7 | UGA2276[Tamils and Technology HS 1 1 0 C 1
PRACTICALS
Design Thinking and
8 | UGE2297[Engineering Practices ES 3 0| 1%
Laboraton




9 UEC2211C'rCU'tS and Devices ES 5 0 0 1
Laboraton
TOTAL 28 18 22
*Non-credit
SEMESTER IlI
COURSE CONTACT
Sl. No CODE COURSE TITLE CATEGORY PERIODS L T P C
THEORY
1 |UMA2353/-Inear Algebra and BS 4 3 | 1| 0| 4
Numerical Methoc
Universal Human Values
2 | UHS2376)2: Understanding HS 4 2 0 2 3
Harmony
3 | UEC2301Analog Circuits PC 3 3 0 0 3
4 | UEC2302Digital System Design PC 5 3 0 2 4
5 | UEC2304/00PS and Data Structures ES 3 3 0 0 3
6 | UEC2376/Signals and Systems ES 3 3 0 0 3
PRACTICALS
7 | UEC2311Analog Circuits Laboratory PC 3 0 0 3 15
OOPS and Data Structures
8 UEC2312Laboratory ES 3 0 0 3 15
TOTAL 28 17 1 10 23
SEMESTER IV
COURSE CONTACT
Sl. No CODE COURSE TITLE CATEGORY PERIODS L T P C
THEORY
1 | UEC2401Microcontrollers PC 3 3 0 0 3
2 | AHS2476|Indian Constitution MC* 3 3 0 0 0
3 | UEC2402Digital Signal Processing PC 3 3 0 0 3
4 | UEE2476/C0NUOl Systems PC 3 3 | 0| 0| 3
Engineering
5 | UEC2403Electromagnetic Fields PC 4 3 1 0 4
Principles of
6 UEC2404Communication Syster PC 3 3 0 0 3
PRACTICALS
7 | UEC241MicTocONtrOllers PC 3 0 0 3 | 15
Laboratory




8 UEC2412Dlgltal Signal Processing PC 3 0 0 15
Laboratory
TOTAL 25 18 1 19
* Non-credit
SEMESTER V
COURSE CONTACT
Sl. No CODE COURSE TITLE CATEGORY PERIODS L T C
THEORY
1 | UEC2501Digital Communication PC 3 3 0 3
5 UEC2502Transm|_ss|on Lines and PC 3 3 0 3
Waveguide
3 | UEC2503Communication Networks PC 5 3 0 4
4 | UEC2504Principles of VLSI Design PC 3 3 0 3
5 Management —Elective HS 3 3 0 3
6 Professional Elective | PE 3 3 0 3
PRACTICALS
7 | UEC2511/AN@l0g and Digital PC 3 o | o 15
Communication Laboratory
8 | UEC2512VLSI Design Laboratory PC 3 0 0 1.5
TOTAL 26 18 0 22
SEMESTER VI
COURSE CONTACT
Sl. No CODE COURSE TITLE CATEGORY PERIODS L T C
THEORY
1 | UEC2601\Wireless Communication PC 3 3 0 3
2 | UEC2602System Design for loT PC 3 3 0 3
3 UECZBOSMlcr_owa\{e and Antenna PC 3 3 0 3
Engineerini
4 | UEC2604Machine Learning PC 5 3 0 4
5 Professional Elective Il PE 3 3 0 3
6 Open Elective | OE 3 3 0 3
PRACTICALS
7 UEC2611Mlcrowave and Antennas PC 3 0 0 15
Laboratory




8 | UEC26125YStem Design for loT PC 3 o | o| 3|15
Laboratory
TOTAL 26 18 0 8 22
SEMESTER VI
COURSE CONTACT
Sl. No CODE COURSE TITLE CATEGORY PERIODS L T P C
THEORY
1 |UEc2701/H19h Frequency PC 3 3 | o] ol 3
Communication Syster
2 Professional Elective Il PE 3 3 0 0 3
3 Professional Elective IV PE 3 3 0 0 3
4 Professional Elective V PE 3 3 0 0 3
PRACTICALS
5 |UEcz711/High Frequency PC 4 o| o a | 2
CommunicatiorLaboraton
6 |UEC2718Project Work Phase | EEC 6 0 0 6 3
7 |uEc2716/Ndustrial Training EEC 0 0 0 0 2
Internship:
TOTAL 22 12 0 10 19
* The students will undergo 4 weeks Industrialrtiag / Internship during previous vacation
SEMESTER VI
COURSE CONTACT
S. No. CODE COURSE TITLE CATEGORY PERIODS L T P C
THEORY
1 Professional Elective VI PE 3 3 0 0 3
2 Open Elective I OE 3 3 0 0 3
PRACTICALS
3 |UEC2818Project Work Phase Il EEC 16 0 0 16 8
TOTAL 22 6 0 16 14

Honours Degree Specialization: “Internet of Things”

Total No of Credits: 16




CATEGORY WISE LISTING OF COURSES

HUMANITIES AND SOCIAL SCIENCES (HS)

Sl. Course . Contact
No Code Course Title Category Periods T|P | C
1 UEN2176| Technical English HS 4 20| 2| 3
2 UGA2176| Heritage of Tamils HS 1 il 0
3 Humanities I-Elective HS 4 20| 2| 3
4 UGA2276| Tamils and Technology HS 1 1 0
Universal Human Values
5 | UHS2376 | 2: Understanding HS 4 02| 3
Harmony
6 Management — Elective HS 3 30 0| 3
BASIC SCIENCES (BS)
Sl. Course : Contact
No Code Course Title Category Periods T|P|C
1 UMA2176 | Matrices and Calculus BS 4 31| 0| 4
2 UPH2176| Engineering Physics BS 3 P|O0| 3
3 UCY2176| Engineering Chemistry BS 3 30 0| 3
4 UGS2197 Physics and Chemistry BS 3 ol 3|15
Laboraton
5 UMA2276 Complex Functions and BS 4 110l a
Laplace Transforn
Linear Algebra and
6 UMA2353 Numerical Method: BS 4 110} 4
ENGINEERING SCIENCES (ES)
Sl. Course . Contact
No Code Course Title Category Periods L EL
1 | UGE2176| Problem Solving and ES 3 0 0
Programmingn Pythor




UGE2177

Engineering Graphics

ES

UGE2197

Programming in Python
Laboraton

ES

1.5

UEE2251

Basic Electrical and
Instrumentation Engineeri

ES

UEC2201

Fundamentals of Electronid
Devices and Circuit

ES

4.5

UEC2202

Circuit and Network
Analysis

ES

UGE2297

Design Thinking and
Engineering Practices
Laboraton

ES

15

UEC2211

Circuits and Devices
Laboraton

ES

UEC2304

OOPS and Data Structures

[@0)

10

UEC2376

Signals and Systems

11

UEC2312

OOPS and Data Structures
Laboraton

ES

o l@|®| o

15

PROFESSIONAL CORE (PC)

Course
Code

Course Title

Category

Contact
Periods

UEC2301

Analog Circuits

PC

3

W
ol|

UEC2302

Digital System Design

PC

5

UEC2311

Analog Circuits Laborator

Y PC

3

8|8

UEC2401

Microcontrollers

PC

w

UEC2402

Digital Signal Processing

PC

UEE2476

Control Systems
Engineering

PC

UEC2403

Electromagnetic Fields

PC

UEC2404

Principles of
Communication Syster

PC

om\lmmbwmpg_@

UEC2411

Microcontrollers Laborato

y PC

[
o

UEC2412

Digital Signal Processing
Laboraton

PC

o |o|lo |R| o |88|o

=
-

UEC2501

Digital Communication

PC

w
o

=
N

UEC2502

Transmission Lines and
Waveguide

PC

=
w

UEC2503

Communication Networks

PC

[EN
NN

UEC2504

Principles of VLSI Design

PC

[
(63}

UEC2511

Analog and Digital
CommunicatiorLaboraton

PC

o |8 8| o

wl oM O |O|lw | w|lo|olo|lololw | M| O] T




16 | UEC2512| VLSI Design Laboratory PC 3 00| 3|15

17 | UEC2601| Wireless Communication PC 3 |0 3

18 | UEC2602| System Design for loT PC 3 P[0 3

19 | UEC2603 Mlcr.owa\{e and Antenna pC 3 olol 3
Engineerini

20 | UEC2604| Machine Learning PC 5 30| 2| 4

21 UEC2611 Microwave and Antennas PC 3 ol 3!l1s
Laboraton

22 | UEC2612| System Design for loT PC 3 0|3|15
Laboraton

23 | UEC2701| High Frequency PC 3 olo] 3
Communication Syster

24 | UEc2711| High Frequency PC 4 0l4] 2
CommunicatiorLaboraton

MANDATORY COURSES (MC)

Sl. Course , Contact

No Code Course Title Category Periods T|P | C

1 ACY2276 | Environmental Science MC 3 30, 0| O

2 AHS2476| Indian Constitution MC 3 30| 0| O

PROFESSIONAL ELECTIVES (PE)

Sl. | Course . Contact

No Code Course Title Category Periods T |P |C

1 UEC2521 Infor.matlon Theory and PE 3 3
Coding

5 UEC2522 Advancgd Digital Signal PE 3 3
Processing

3 UEC2523 CompL_Jter.Archltecture and PE 3 3
Organization

4 | UEC2524 | MEMS&NEMS PE 3 3 3

5 UEC2621 Introc_iuctlon to Ra_ldar_ and PE 3 3 3
Satellite Communication

6 UEC2622 Digital Ir_nage & Video PE 3 3 3
Processing

7 UEC2623 | Advanced Microcontrollers PE 3 3 0 0

8 | UEC2624 | NahoElectionics PE 3 3 0 O

9 UEC2721 | Underwater Acoustic System PE 3 3 3




10 | UEC2722 | Speech Technology PE 3 3 [0 |0

11 UEC2723 Embed.ded and Real Time PE 3 3l ol o
Operating Systems

12 UEC2724 gn PE 3 3] 0] O

13 UEC2725 Wireless Adhoc and Senso PE 3 3l ol o
Networks

14 UEC2726 PE 3 3] 0] O

15 | UEC2727| ASIC and FRGABased PE 3 3| ol o
Design

c

16 UEC2728 d PE 3 3] 0] O

17 | UEC2729| Wireless Technologies PE 3 3 |0 |0

18 UEC2731 Communlcatlon Network PE 3 3l ol o
Security

19 | UEC2732| Mixed Signal Design PE 3 3

20 | UEC2733| DigitaliSignalinterity PE 3 3

21 | UEC2821| Cognitive Radio PE 3 3

22 UEC2824 PE 3 3] 0] O

23 UEC2822 | CMOS Analog IC Design PE 3 3

nd
24 UEC2823 PE 3 3] 0] O
EMPLOYABILITY ENHANCEMENT COURSE (EEC

Sl. Course . Contact

No Code Course Title Category Periods T |P|C

1 UEC2718| Project Phase | EEC 6 0| 6| 3

2 | UEC2716| Ndustrial Training EEC 0 0| o2
/Internshiy

3 UEC2818| Project Phase Il EEC 16 0 | 16| 8

HUMANITIES I- ELECTIVE (Semester II)
Course . Contact
SI. No Code Course Title Category Periods L T C
1 |UEN2241-@nguage and HS 2 | o 3
Communication




2 UEN2242|Fundamentals of Linguistigs HS
3 UHS2243Film Appreciation HS
4 UHS2241Human relations at work HS 2
5 UH82242AppI|cat|ons pf Psychology HS 4 5
in everyday life
Understanding Society ang
6 UEN22430ulture through Literature HS 4 2
MANAGEMENT ELECTIVE (Semester V)
Course
Sl. No Course Title Category Con_tact L
Code Periods
UBA2541 | Principles of Management HS 3 3
UBA2542 | Total quality Management HS 3 3
Work ethics, Corporate
3 UBA2543 |social responsibility and HS 3 3
Governance
PROGRAM ELECTIVES
SEMESTER V
PROFESSIONAL ELECTIVE — |
Sl. Course . Contact
N Code Course Title Category Periods
1 UEC2521 Infor.matlon Theory and PE 3
Codinc
Advanced Digital Signal
2 UEC2522 Processin PE 3
Computer Architecture and
3 UEC2523 Organizatiol PE 3
4 | UEC2524 | MEMSIEINENS PE 3
SEMESTER VI
PROFESSIONAL ELECTIVE - I
Sl. Course : Contact
No Code Course Title Category Periods
1 UEC2621 Introductlon to Ra_ldar_ and PE 3
Satellite Communicatio
5 UEC2622 Digital Ir_nage & Video PE 3
Processin
3 UEC2623 | Advanced Microcontrollers PE 3




4 | UEC2624 | NENCIEIECHORIE s PE 3 :
SEMESTER VI
PROFESSIONAL ELECTIVE -1l
Sl. Course . Contact
No Code Course Title Category Periods L
1 UEC2721 | Underwater Acoustic System PE 3 3
2 | UEC2722 | Speech Technology PE 3
3 UEC2723 Embed_ded and Real Time PE 3 3
OperatingSystem
4 | UEC2724 | MICERGIREISYSIEMSIDESIon  PE 3 3
SEMESTER VI
PROFESSIONAL ELECTIVE - IV
Sl. Course . Contact
No Code Course Title Category Periods L
Wireless Adhoc and Senso
1 UEC2725 Networks PE 3 3
2 | UEC2726 S PE 3 3
3 UEC2727 ASIC and FPGA Based PE 3 3
Desigr
4 UEC2728 PE 3 3
SEMESTER VII
PROFESSIONAL ELECTIVE -V
Sl. Course . Contact
No Code Course Title Category Periods L
1 UEC2729 | Wireless Technologies PE 3
Communication Network
2 UEC2731 Securit PE 3 3
3 UEC2732 | Mixed Signal Design PE 3 K
4 | UEC2733 | DigitalSigRaliRtesrity PE 3 3
SEMESTER VIII
PROFESSIONAL ELECTIVE - VI
Sl. Course . Contact
No Code Course Title Category Periods L




1 UEC2821 | Cognitive Radio PE 3 3 0 0 3
2 | UEC2824 Fr PE 3 o| o 3
3 | UEC2822| EMOS Analog IC Design PE 3 3 0 D 3
4 | UEC2823 F”d PE 3 o| o 3

Specialization in Communicati

Specialization in Circuits, Devices and

System
DISTRIBUTION OF CREDITS
Semester HS BS ES PC PE OE EEC MCY TOTAL
I 4 11.5 7.5 23
Il 4 14 0 22
1l 3 4 7.5 8.5 23
v 19 0 19
\% 3 16 3 22
VI 16 3 3 22
VI 5 9 5 19
VIII 3 3 8 14
TOTAL 14 19.5 29 64.5 18 6 13 0 164
*Mandatory courses -no credits
Courses for Honours Specialization
ﬁg ngéze Course Title Igg:}ga::lcst L T EL | C
Embedded Group (Any two)
1 UEC2623 ﬁ\ﬂcilggr(]:%en?rollerr 3 3 0 0 0 3
2 | UEC2723 gg"ggzﬂzds‘;’;?eﬁea' Time 5 3 ol of o] 3
3 | UEC2gzs| SeNeors, Actuators and | 3 3 | o| o| ol 3
4 UEC2H61| Embedded Programming 4 2 2 0 3
loT Group (Any two)
5 UEC2H21| loT Architectures 3 3 @ 0 D 3




l[oT Communication

6 UEC2H22 . 3 3 0 0 0 3
Technologie
7 UEC2H23| Data Science for loT 3 3 D 0 0 3
8 UEC2H24 i(?rcurlty and Privacy in 3 3 0 0 0 3
Applications Group (Mandatory)
9 UEC2H25| Industrial 10T 4.0 3 3 0 0 0 3
10 | UEC2417| Project Work in loT 2 0 ( 2 5 3

DETAILED SYLLABI

COURSE
CODE COURSE TITLE L T P C
UEN2176 TECHNICAL ENGLISH 2 0 2 3

OBJECTIVES

« To enhance the competence in reading and comprielgetexts drawn from
engineering and technology.

« To improve the ability of the students to write posals, reports, and letters.

e To develop speaking skills of the students to ntakénical presentations,
participate in group discussions and take partinlip speaking.

e To strengthen the listening skills of the studeaatenable them to listen and
comprehend lectures and talks (online and facade)fand quickly decipher deeper
levels of meaning.

UNIT | 9

Language development]  Subject-Verb agreement, $er(semple), Conjunctions,
Numerical adjedive.
Vocabulary development:Root words — Prefixes & Suffixes, Standard abbitéwvis

Reading: Comprehension of short technical textskimming and
scanning.

Writing: Describing an object, the process of aergtexperiment and
others, Paragraph Writing.

Listening: Listening for taking notes and seekindaritications
(classroom lectures) ted talks etc)

Speaking: Self-introduction and introducing othsmsft conversations

in formal and informal contexts.

UNIT Il 9



If

Language development The pronouns-antecedent ragnée Tenses-continuous,
conditionals, Adverbs
Vocabulary development:Collocations and fixed expressions, Avoidance ofdas
Reading: Comprehension of longer texts — (Integtret and Ciritical
levels of meaning),
Writing: Writing definitions (single sentence andended), Expository
and Persuasive Essays,
Listening: Listening Comprehension Tasks
Speaking: Making technical presentations
UNIT Il 9
Language development Prepositions, Tenses-pe#deiitjes, Embedded sentences
Vocabulary development:Compound words, Formal and informal vocabulary
Reading: Reading Reviews, advertisements, SOPsidber studies
Writing: Writing instruction and recommendationsyrhal and
informal letters/ emails, Writing SOPs
Listening: Listening to longer technical talks ashdcussion
Speaking: Demonstrating working mechanisms
UNIT IV 9
Language development] Reported speech, Active and Passive voices, Framing
‘Wh’ and ‘Yes’ or ‘No’ questions
Vocabulary development:Technical vocabulary, Verbal analogies
Reading: Reading industrial case studies, intargreéechnical text and
making notes
Writing: Interpreting charts and graphs, writin@ds and vliogs
Listening: Listening to telephonic conversationsl amline interviews
Speaking: Participating in group discussions
UNIT V 9

Language development

Phrasal verbs, clauses, ecordpand complex sentences

Vocabulary development:Single-word substitutes, Vocabulary retention styas,

Reading:

Reading for IELTS, GER, TOEFL




Writing: Writing proposals and reports, writing rates of
the meeting,

Listening: Listening Skils for Proficiency Testgdi IELTS

Speaking: Job Interviews ( face to face and onlireébasics

TOTAL PERIODS: 45

OUTCOMES
On successful completion of this course, the studewill be able to

CO 1: To read and comprehend texts (technefédrtively.
CO 2: To write proposals, reports, emailgelst SOPs meeting professional

expectations.

CO 3: To Improve Vocabulary (use of right ochtions, idioms and phrases etc).
CO 4: To enhance their grammatical competdacyvriting and speaking.
CO 5: To improve their ability to listen andneprehend at deeper levels.

TEXT BOOK:
1. Praveen Sam, D., and Shoba N, A., Course in TeghBirglish, Cambridge

ok w

University Press, New Delhi, 2020.

REFERENCE BOOKS:

Sudharshana,N.P., and Saveetha, C., English forhni@ Communication,
CambridgeUniversity Press, New Delhi, 2016.

Raman, Meenakshi, Sharma, and Sangeetha, Tech@almunication Principles
andPractice, Oxford University Press, New Delhil£20

Kumar, Suresh, E., Engineering English, Orient Béacan, Hyderabad, 2015.

Booth L. Diana, Project Work, Oxford University Bse 2014.

Grussendorf, Marion, English for Presentations,ddkfUniversity Press, 2007.
Means, L. Thomas and Elaine Langlois, English & @umication For Colleges,
Cengagelearning, USA, 2007.

CO - PO AND PSO MAPPING

Course
Outcomes| po | PO | PO | PO | PO | PO | PO | PO|PO|PO|PO|PO| PSO| PSO | PSO

Program Specific

Program Outcomes Outcomes

1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3




Cco1 3|3 2| 3 2

CO2 3|3 2|3 2

COo3 3|3 2|3 2

CO4 3|3 2|3 2

CO5 3|3 2| 3 2
COURSE CODE COURSE TITLE L T P C

UMA2176 MATRICES AND CALCULUS 3 1 0 4
OBJECTIVES

The objective of this course is to enable the siute

* To reduce quadratic form to canonical form of anmatnd identify its nature

» To analyse the convergence of infinite series

» To study the concept of evolute and envelope

» To find the extreme values for a function of twaigbles

* To compute area of closed surface and volume afsaking multiple integrals

UNIT | MATRICES 12
Characteristic equation - Eigenvalues and Eigewvecof a real matrix — Properties of
eigenvalues and eigenvectors, Cayley-Hamilton Tdraor— statement and applications,
Diagonalization of matrices — Similarity transforioa - Quadratic form - Reduction of a
guadratic form to canonical form by orthogonal sfanmation — Nature of quadratic forms.

UNIT Il SEQUENCES AND SERIES 12
Sequences - Definition and examples, Series - Tgp&onvergence, Series of positive terms,
Tests of convergence - Comparison test, Integstladed D’Alembert’s ratio test, Alternating
series — Leibnitz’'s test, Series of positive andjatiwe terms, Absolute and conditional
convergence.

UNIT IlI APPLICATIONS OF DIFFERENTIAL CALCULUS 12
Curvature, radius of curvature - Cartessnd parametric co-ordinates — Centre of curvature —
Circle of curvature in Cartesian form, Evolutesyv&opes (including two parameter family),
Evolute as envelope of normal.

UNIT IV FUNCTIONS OF SEVERAL VARIABLES 12



Partial derivatives — Total derivative — Differatton of implicit functions — Jacobian and its
properties — Taylor’s series for functions of twariables — Maxima and minima of functions of
two variables — Lagrange’s method of undeterminettipliers.

UNIT V MULTIPLE INTEGRALS 12
Double integrals in Cartesian and polar coordinateShange of order of integration, Area

enclosed by plane curves — Change of variablesuible integrals, Triple integrals.

TOTAL PERIODS: 60

OUTCOMES
On successful completion of this course, the studewill be able to

CO1: Identify the nature of quadratic form by reducihgpi canonical form

CO2: Analyse the convergence of a given infinite series

CO3: Find evolute of a given curve and envelope of fgraflcurves

CO4: Find the extrema of function of two variables

CO5: Evaluate the double and triple integrals

CO6: Application of extreme points of functions and npl# integrals in engineering
problems

TEXT BOOKS:

1. Grewal B.S, Higher Engineering Mathematics, KhaRohlishers, 44th Edition, 2018.
2. Erwin Kreyszig, Advanced Engineering Mathematieshn) Wiley & Sons, Inc., 10th
Edition, 2016.

REFERENCE BOOKS:

1. Bali N. P and Manish Goyal, “A Text book of Engineg Mathematics”, Ninth Edition,
Laxmi Publications Pvt Ltd., 2016.
2. James Stewart, Calculus: Early Transcendental, &mnd.earning, New Delhi, "7

Edition, 2013.
3. Dass, H.K., and Er. Rajnish Verma,” Higher EnginmegMathematics”, S. Chand Private
Ltd., 2011.
4. Srimanta Pal and Subodh C. Bhunia, Engineering &a#tics, Oxford University Press,
2015.
CO — PO AND PSO MAPPING
Course Program Specific

Program Outcomes

Outcomes Outcomes




PO | PO | PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PSO| PSO| PSO
12| 3| 4|5 |6 |7 |8 |9 |10|11]12] 1 2 3
Co1 3| 2 1
CO2 3|2 1
COo3 3|2 1
CO4 3|2 1
CO5 3|2 1
CO6 3| 2 1 1




COURSE CODE COURSE TITLE L T P C

UPH2176 ENGINEERING PHYSICS 3 0 0 3

OBJECTIVES

The objective of this course is to enable the stute

» Comprehend and identify different crystal structuaed their imperfections.

» Explain the elastic and thermal properties of malkeand understand their
significance.

» Develop an understanding of quantum mechanicalgrthena and their applications.

» Provide an overview of the characteristics of sQumdhitectural acoustics and the
production, detection and applications of ultragbun

» Explain the origin of laser action, production a$ér, fibre optics and their
applications.

UNIT | CRYSTAL PHYSICS 9

Single crystalline, polycrystalline and amorphoustenials— single crystals - Lattice — Unit cell
— Bravais lattice — Lattice planes — Miller indicesl spacing in cubic lattice — Calculation of
number of atoms per unit cell — Atomic radius — @rmation number — Packing factor for SC,
BCC, FCC and HCP structures — Diamond and gragtitectures (qualitative treatment) -
Crystal Imperfections — Point, line (Edge and Sciislocations —Burger vectors) Surface
(stacking faults) and Volume defects.

UNIT Il PROPERTIES OF MATTER AND THERMAL PHYSICS 9

Properties of matter: Elasticity- Hooke’s law - &@nship between three moduli of elasticity—
stress -strain diagram— Poisson’s ratio —Factofsctiig elasticity— Torsional stress &
deformations — Twisting couple — Torsion pendulutmeory and experiment—bending of beams-
bending moment-— cantilever: theory and experimamnfetm and non-uniform bending: theory
and experiment-l-shaped girders.

Thermal Physics: Modes of heat transfer — therneadaction, convection and radiation —
Newton'’s law of cooling - thermal conductivity- Lealisc method for bad conductor — Radial
heat flow — Rubber tube method — conduction throecmipound media (series and parallel) —
Formation of ice on ponds.

UNIT Il ACOUSTICS AND ULTRASONICS 9

Acoustics: Classification and characteristics afirfgb- decibel - Weber—Fechner law — Sabine’s
formula - derivation using growth and decay methefactors affecting acoustics of buildings
and their remedies - Methods of determination ad@kption Coefficient. Ultrasonics: Production
of ultrasonics by Magnetostriction and piezoeleatnethods — acoustic grating -Non Destructive
Testing — pulse echo system through transmissionreftection modes - A, B and C — scan
displays.



UNIT IV QUANTAM PHYSICS 9

Black body radiation — Planck’s theory (derivatieripeduction of Wien’s displacement law and
Rayleigh — Jeans’ Law from Planck’s theory — Compteffect. Theory and experimental
verification — Properties of Matter waves — wavetipke duality - Schrédinger’'s wave equation
— Time independent and time dependent equationsysi¢al significance of wave function —
Particle in a one dimensional box and extensiomthtee dimensional box — Degeneracy of
electron energy states - Scanning electron micpesed ransmission electron microscope.
UNIT V PHOTONICS AND FIBRE OPTICS 9

Photonics: Spontaneous and stimulated emissionul&ogn inversion -Einstein’'s A and
Bcoefficients —Conditions for Laser action - Typés$asers — Nd: YAG, & CO2 lasers-Basics of
diode lasers-Industrial and Medical Applicationgar€ optics: Principle and propagation of light
in optical fibres — Numerical aperture and Acceptaangle - Types of optical fibres (material,
refractive index, mode) —Losses in fibers - attéiona dispersion, bending - Fibre Optical
Communication system (Block diagram) - Active arasgive fibre sensors.- pressure and
displacement.

TOTAL PERIODS: 45
OUTCOMES
On successful completion of this course, the studiewill be able to

CO1: Analyze crystal structures and the influence ofenfigctions on their properties.

CO2: Demonstrate and explain the general concepts sfieland thermal properties of
materials.

CO3: Explain quantum mechanical theories to correlath experimental results and their
applications to material diagnostics.

CO4: Analyze the applications of acoustics and ultrasoio engineering and medical
disciplines.

COb5: Elucidate the principle and working of lasers aptaal fibers, and their applications
in the field of industry, medicine and telecommuaition.

TEXT BOOKS:

1. Gaur, R.K., and Gupta, S.L., Engineering Physidsripat Rai Publishers, 2012.
2. Serway, R.A., & Jewett, J.W., Physics for Sciestetd Engineers, Cengage Learning,
2010.

REFERENCE BOOKS:

1. Halliday, D., Resnick, R. & Walker, J. PrinciplesRhysics, Wiley, 2015.

2. Tipler, P.A. & Mosca, G. Physics for Scientists &mgineers with Modern Physics, WH
Freeman, 2007.

3. Avadhanulu, M. N., Kshirsagar, P. G, A text bookkafgineering Physics, S. Chand &
Co. Ltd., Ninth Revised Edition, 2012.



CO — PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 | 3| 4|5 |6 | 7|8 |9 |10|11]|12] 1 2 3
CO1 3] 2 11 2 2
CO2 3|2 1)1 2 2
CO3 3] 2 1|1 2 2
CO4 3] 2 1|1 2 2
CO5 3] 2 1|1 2 2
COURSE CODE COURSE TITLE L T P C
UCY2176 ENGINEERING CHEMISTRY 3 0 0 3
OBJECTIVES:

» To impart knowledge to the students on the basicepts of chemistry and properties
of materials for various engineering applications

UNIT | ATOMIC AND MOLECULAR NANOCHEMISTRY 9

Atoms- Atomic orbitals, Molecules- Molecular orbga Nanoparticles and its uniqueness.
Distinction between molecules, nanoparticles andk bmaterials. Classification of
nanoparticles. Size dependent Properties-Thermaitic®, Chemical, Electronic and
Mechanical. Synthesis of nanomaterials - bottorrang top-down approaches-Techniques-
Colloidal, hydrothermal, electrodeposition, cherhic@apour deposition, laser ablation.
Objectives of surface modification of nanoparticlegnthesis and applications - Carbon Nano
Tubes (CNT) - Gold nanopatrticle

UNIT Il ELECTROCHEMISTRY 9

Conductivity of electrolytes - factors influencingnductivity- Conductometric titration and its
applications -estimation of strong acid, estimatodrmixture of strong and weak acids and
estimation of BaGl Electrochemical cell-redox reaction-origin of @lede potential, Types
of electrode, Measurement of electrode potentidleanf of the electrochemical cell -reference
electrode- saturated calomel electrode and Ag/Agé&itrode - lon selective electrode-glass
electrode measurement of pH —Potentiometric tiresti estimation of ferrous ion and
estimation of strong acid. Problems based othalbbove concepts.

UNIT I CORROSION AND ITS CONTROL 9

Corrosion-Definition-Classification of corrosion-&nical corrosion — Pilling — Bedworth rule —
electrochemical corrosion — different types — galga@orrosion — differential aeration corrosion



— factors influencing corrosion — corrosion contr@election of materials - sacrificial anode and
impressed current cathodic methods — corrosionbitits — protective coatings — paints —
constituents and functions — metallic coatingseetebplating (Au) and electroless (Ni) plating.
UNIT IV PHASE EQUILIBRIA 9

Phase Rule - Definition and explanation of term&iwed with suitable examples- Phase —
Components — Degrees of Freedom —Applicationsiamthtions of Phase Rule, One component
system - HO Two component systems — Construction of phasgratia by Thermal Analysis
(or) Cooling curves — Condensed Phase Rule - Sieydlectic systems: Pb-Ag system — System
with congruent melting point: Zn-Mg — System witftongruent melting point: Ni-Cd

UNIT V SYNTHESIS AND APPLICATIONS OF INDUSTRIAL PO LIMERS 9

Polymers and Polymerization: definition, classifica - types of polymerization: addition and
condensation —mechanism of addition polymerizat{oationic, anionic, free radical and
coordination polymerization)-Properties: Glass Braon temperature, Average Molecular
weight and its determination by viscosity methaolyfer composites (fibre reinforced plastics)-
preparation, properties and application of enginggplastics Epoxy resin, Polyurethans, Nylon
6:6, Polycarbonate, PS, PVC and PET

TOTAL PERIODS: 45

COURSE OUTCOMES:

On successful completion of this course, the stisdeill be able to demonstrate understanding on

CO1: Apply the Principles of Electrochemistry foun&dtative Analysis

CO2: Detect/Identify various types of corrosion endevere to normal corrosive
environments and provide appropriatetgmiu

COa3: Construct phase diagram of one and two comma@ystem and analyse its properties
for application purposes.

CO4: Explain the synthesis, properties and apptinatof industrially important engineering

materials

TEXT BOOKS:

1. Engineering Chemistry’ by Jain P.C. and Monika JBimanpat Rai Publishing Company
(P) Ltd, New Delhi, 2015
2. Engineering Chemistry by S.S.Dara, S.Chand & CoNg@ Delhi ,2011

REFERENCE BOOKS:

1. Pradeep- NANO: The Essentials: Understanding Naeowse and Nanotechnology,
McGraw Hill Education; 2017(1st edition)

2. Gurdeep Raj, Phase Rule, GOEL Publishing Houserie2011.

3. R. Gopalan, K. Rangarajan, P.S. Subramanian. “Higsnef Analytical Chemistry”
Sultan Chand & Sons,2003.



4. F.W. Billmayer, Textbook of Polymer Science, 3rddea, Wiley. N.Y. 1991.

CO - PO AND PSO MAPPING

PO1 [PO2 [PO3 [PO4 [PO5 [PO6 [PO7 [PO8 [POS |PO1C [PO11 [PO1z |PSO1 |PSO:
col | 3
co2 | 3 2
co3 | 3
co4 | 3 2 1
COURSE CODE COURSE TITLE L T P C
PROBLEM SOLVING AND
UGE2176 PROGRAMMING IN PYTHON 3 0 0 3
OBJECTIVES:
* To learn algorithmic problem solving techniques.
* To learn the fundamentals of python programming.
* To compose programs in Python using conditiongtitens and decompose a
problem into functions
e To construct programs in Python sequenced data type
» To develop python programs using advanced constfiket dictionaries and files.
UNIT I ALGORITHMIC PROBLEM SOLVING 9

Logical and Algorithmic Thinking: Logical Thinking- Algorithmic Thinking; Problem
Solving and Decomposition: Defining the Problem evBing the Solution — Decomposition;
Effective building blocks: Basic Algorithmic Congtts (pseudo code, flow chart,
programming language) — Program State.

UNIT II DATA, EXPRESSION, STATEMENT, CONDITIONAL 9

Data and types: int, float, boolean, string, Nsiriables, expressions, statements, simultaneous
assignment, precedence of operators; commentsiilinAiodules and functions; Conditional:
boolean values and operators, conditional (ifgraktive (if-else), case analysis (if-elif-else).

UNIT 1lI ITERATION, FUNCTION, STRINGS 9

Iteration: while, for, break, continue, pass; Fumrts: function definition, function call, flow
of execution, parameters and arguments, returresalacal and global scope, recursion;



Strings: string slices, immutability, string furartis and methods, string module.

UNIT IV LISTS, TUPLES 9

Lists: list operations, list slices, list methodist loop, mutability, aliasing, cloning lists, tis
parameters, nested lists, list comprehension; Buplple assignment, tuple as return value, tuple
operations.

UNIT V DICTIONARIES, FILES 9

Dictionaries: operations and methods, looping antlaharies, reverse lookup, dictionaries and
lists; Files: Text files, reading and writing fildfermat operator, file names and paths; command
line arguments.

TOTAL PERIODS: 45

OUTCOMES:
At the end of the course, the student should be abto:

CO1: Solve programming problems and express solutiops@udo code.

CO2: Develop simple programs using basic constructs.

CO3: Construct programs using conditions and iteratidesompose a problem into
functions.

CO4: Make use of strings, lists, tuples and dictionadiata structures.

COS5: Perform Input/Output Operations using files.

TEXT BOOK:

1. Karl Beecher, “"Computational Thinking — A beginadgsuide to Problem Solving and
Programming", British Computer Society (BCS), 2017

2. Allen B. Downey, Think Python: How to Think LikeComputer Scientist", 2nd edition,
Green Tea Press, Shroff/O'Reilly Publishers, 201it&:(/greenteapress.com/wp/think-
python/)

REFERENCE BOOKS:

1. John V Guttag, Introduction to Computation and@gPamming Using Python", 3rd
edition, MIT Press, 2021.

2. Ashok Namdev Kamthane, Amit Ashok Kamthane, " Paagning and Problem Solving
with Python", McGraw Hill Education (India) Priveakimited, 2018.

3. Robert Sedgewick, Kevin Wayne, Robert Dondero,trobfuction to Programming in
Python: An Inter-disciplinary Approach", Pearsawlid Education Services Pvt. Ltd.,
2016.

4. Timothy A. Budd, Exploring Python", Mc-Graw HiEducation (India) Private Ltd.,
2015.

5. Kenneth A. Lambert, “Fundamentals of Python: FiRsbgrams”, 2nd Edition,
CENGAGE Learning, 2018.



CO — PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO| PSO| PSO
1|2 |3| 4|5 |6 | 7|8 |9 1011|122 1| 2 | 3
Cco1 21
CO2 2|2
CO3 21 3| 2 1
cosa |23 1
CcO5 2 2 1
COURSE CODE COURSE TITLE L T P C
UGE2177 ENGINEERING GRAPHICS 1 0 4 3
OBJECTIVES

* To develop the graphic skills for communicatiorcofcepts, ideas and design of
engineering products.
« To expose them to existing national standardseeled technical drawings

Concepts and Conventions (Not for Examinations):

Importance of graphics in engineering applicatiendJse of drafting instruments — BIS
conventions and specifications — Size, layout asidirig of drawing sheets — Lettering and
dimensioning.

UNIT | PLANE CURVES AND FREE HAND SKETCHING 10

Basic Geometrical constructions, Curves used inneeging practices: Conics —Construction
of ellipse, parabola and hyperbola by eccentrizigthod — Drawing of tangents and normal to
the above curves. Visualization concepts and Fia®dr$ketching: Visualization principles —

Representation of Three-Dimensional objects — Layafuviews- Freehand sketching of

multiple views from pictorial views of objects.

UNIT 1l PROJECTION OF POINTS, LINES AND PLANE SURFA CES 15

Orthographic projection principles - Principal ptan First angle projection - Layout of views
- Projection of points. Projection of straight kn@nly First angle projections) inclined to both
the principal planes - Determination of true lersgaind true inclinations by rotating line method
and traces. Projection of planes (polygonal ancutar surfaces) inclined to both the principal



planes by rotating object method.

UNIT Il PROJECTION OF SOLIDS 15

Projection of simple solids like prisms, pyramidglinder, cone and truncated solids when
the axis is inclined to one of the principal plabggotating object method.

UNIT IV SECTION OF SOLIDS AND DEVELOPMENT OF SURFA CES 20

Sectioning of above solids in simple vertical positwhen the cutting plane is inclined to the
one of the principal planes and perpendicular &édther — obtaining true shape of section.
Development of lateral surfaces of truncated sdkdsple position only) — Prisms, pyramids,
cylinders and cones.

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS 15

Principles of isometric projection — isometric gallsometric projections of simple solids and
truncated solids - Prisms, pyramids, cylinders gssrtombination of two solid objects in simple
vertical positions. Perspective projection of sienpblids- Prisms, pyramids and cylinders by
visual ray method.

TOTAL PERIODS: 75

OUTCOMES:
At the end of the course, the student should be abto:

CO1: Draw Plane curves and perform Free hanaisiwt of three - dimensional objects.
CO2: Draw the Orthographic projections of poilitggs and plane surfaces.

CO3: Draw the Projections of solids.

CO4: Draw the Projections of sectioned solids Bedelopment of surfaces.

COS5: Draw the Isometric and Perspective projestiof solids.

TEXT BOOKS:

1. Natarajan, K.V., A Text book of Engineering Graghidhanalakshmi Publishers,
Chennai, 33rd Edition, 2020.
2. Venugopal, K. and Prabhu Raja, V., Engineering Gicg) New Age International (P)

Limited, 15th Edition, 2018.

REFERENCE BOOKS:

1. Bhatt, N.D., Engineering Drawing, Charotar PublighHouse, 53rd Edition, 2014.

2. Basant Agarwal, and Agarwal, C.M., Engineering Cireyy McGraw Hill, 3rd Edition,
2019.

3. Gopalakrishna, K.R., Engineering Drawing (Vol. lI&ombined), Subhas Publications,
27th Edition, 2017.

4. Luzzader J Warren, and Jon M Duff, Fundamental&mgdineering Drawing with an
introduction to Interactive Computer Graphics foesigyn and Production, Pearson
Education, 11th Edition, 2005.

Publication of Bureau of Indian Standards:

1. 1S10711 - 2001: Technical products DocumentatiSize and lay out of drawing sheets.



2. 1S 9609 (Parts 0 & 1) — 2001: Technical productsioentation — Lettering.
3. 1S 10714 (Part 20) — 2001 & SP 46 — 2003: Linegdohnical drawings.
4. 1S 11669 — 1986 & SP 46 — 2003: Dimensioning offifécal Drawings.
5. IS 15021 (Parts 1 to 4) — 2001: Technical drawigsojection Methods.
CO — PO AND PSO MAPPING
Program
Course Program Outcomes Specific
Outcomes Outcomes
PO| PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO| PSO| PSO
1|2 |3 | 4|5 |6 ]| 7|89 |10]|11]|12] 1 2 3
co1 3|1 2] 2 2 3
CO?2 3| 2| 2 2 3
Cco3 3|1 2| 2 2 3
CO4 3| 2| 2 2 3
Cco5 3|1 2] 2 2 3
COURSE CODE COURSE TITLE L T P C
UGA2176 HERITAGE OF TAMILS 1 0 0
UNIT | LANGUAGE AND LITERATURE 3

Language Families in India - Dravidian Languagd8asmil as a Classical Language — Classical
Literature in Tamil — Secular Nature of Sangam ratere — Distributive Justice in Sangam
Literature - Management Principles in Thirukuralamil Epics and Impact of Buddhism &
Jainism in Tamil Land - Bakthi Literature AzhwansdaNayanmars - Forms of minor Poetry -
Development of Modern literature in Tamil - Contrilton of Bharathiyar and Bharathidhasan.

UNIT Il HERITAGE - ROCK ART PAINTINGS TO MODERN ART - SCULPTURE 3
Hero stone to modern sculpture - Bronze iconsbéliand their handicrafts - Art of temple car
making - Massive Terracotta sculptures, Villagetidsj Thiruvalluvar Statue at Kanyakumari,
Making of musical instruments - Mridhangam, Pavaenai, Yazh and Nadhaswaram - Role of
Temples in Social and Economic Life of Tamils.

UNIT Il FOLK AND MARTIAL ARTS 3
Therukoothu, Karagattam, Villu Pattu, Kaniyan KagthOyillattam, Leather puppetry,
Silambattam, Valari, Tiger dance - Sports and Gaohdamils.

UNIT IV THINAI CONCEPT OF TAMILS 3
Flora and Fauna of Tamils & Aham and Puram Condeph Tholkappiyam and Sangam



Literature - Aram Concept of Tamils - Education dntéracy during Sangam Age - Ancient
Cities and Ports of Sangam Age - Export and Imgoring Sangam Age - Overseas Conquest of
Cholas.

UNIT V CONTRIBUTION OF TAMILS TO INDIAN NATIONAL MO VEMENT AND
INDIAN CULTURE 3
Contribution of Tamils to Indian Freedom Struggléhe Cultural Influence of Tamils over the
other parts of India — Self-Respect Movement - RbISiddha Medicine in Indigenous Systems
of Medicine — Inscriptions & Manuscripts — Printdtbry of Tamil Books.

TOTAL : 15 PERIODS
TEXT — CUM — REFERENCE BOOKS

1. Social Life of Tamils (Dr. K.K. Pillay) A joint puization of TNTB & ESC and RMRL
— (in print)

2. Social Life of the Tamils - The Classical Periodr.(3. Singaravelu) (Published by:
International Institute of Tamil Studies.

3. Historical Heritage of the Tamils (Dr. S.V. Subagaman, Dr. K.D. Thirunavukkarasu)
(Published by: International Institute of Tamil &ies).

4. The Contributions of the Tamils to Indian Cultuigr.(M. Valarmathi) (Published by:
International Institute of Tamil Studies.)

5. Keeladi - ‘Sangam City Civilization on the banksrivier Vaigai’ (Jointly Published by:
Department of Archaeology & Tamil Nadu Text Bookdakducational Services
Corporation, Tamil Nadu)

6. Studies in the History of India with Special Refage to Tamil Nadu (Dr. K.K. Pillay)
(Published by: The Author)

7. Porunai Civilization (Jointly Published by: Depaen of Archaeology & Tamil Nadu
Text Book and Educational Services Corporation, iT&ladu)

8. Journey of Civilization Indus to Vaigai (R. Bala#nhan) (Published by: RMRL) —
Reference Book.

COURSE CODE COURSE TITLE L T P C
PROGRAMMING IN PYTHON
UGE2197 LABORATORY 0 0 3 15
OBJECTIVES

* To write, test, and debug simple Python programs.
* To apply conditions and loops to solve problemaggiython.
* To implement programs using functions



To write programs using different data types sugbtengs, lists tuples and dictionaries
To perform read and write operations into the files

SUGGESTIVE EXERCISES

1.
2.

3.

o o

7.

8.

9.

Use Linux shell commands, use Python in interactieele, and an editor

Write simple programs (area of a geometric shapepls interest, solve quadratic
equation, net salary).

Write programs using conditional statements (le@ary maximum of 2 numbers,
maximum of 3 numbers, simple calculator, gradéheftotal mark).

Develop programs using loops and nested loops (@athe number, integer division,
sum of digits of an integer, multiplication taldeim of a series, print patterns, square root
using Newton's method).

Develop programs using functions (sine and cosenies, Pythagorean triplets).
Develop programs using recursion (efficient powermmumber, factorial, Fibonacci
number).

Develop programs using strings (palindrome, findsudpstring) without using in-built
functions.

Develop programs using lists and tuples (linearcégabinary search, selection sort,
insertion sort, quicksort).

Develop programs using nested lists (matrix maaipohs).

10.Develop simple programs using dictionaries (freqydmstogram, nested dictionary).
11.Develop programs using Files (read and write files)

12.Develop programs to perform any task by readingraents from command line.
13.Implement a simple application using appropriatetypes and files

TOTAL PERIODS: 45

COURSE OUTCOMES

On successful completion of this course, the stuadhbe able to:

1. Develop Python programs using conditions, lcapd functions (K3)

2. Solve problems using strings, lists and tuphe®) (

3. Construct programs using dictionaries and perfioput/Output operations using files

(K3)

CO to PO Mapping

PO1| PO2|PO3|PO4| PO5 PO6| PO7|PO8|PO9| PO10|PO11| PO12| PSO1| PSO2

Co1| 3 2 3 2
COz | 3 2 3 2
Co: | 3 2 3 2
Score | 9 6 9 6




COURSE CODE COURSE TITLE L T P C

PHYSICS AND CHEMISTRY
UGS2197 LABORATORY 0 0 3 1.5

PHYSICS LABORATORY
COURSE OBJECTIVES
The objective of this course is to enable the sitgl®
e Obtain basic Knowledge about physics concepts eghti optics, thermal physics

and properties of matter.

LIST OF EXPERIMENTS
(A minimum of 5 experiments to be performed from tte given list)

1. Determination of the Young’s modulus of the matasiahe given beam
by Non-uniform bending method.
2. Determination of the rigidity modulus betmaterial of the given wire using
torsion pendulum.
3. Determination of the wavelength of the coey spectra using Spectrometer and
grating.
Determination of the dispersive power gfiam using Spectrometer.
Determination of the grating element/wawegith, and particle size/ wavelength using a
laser.
Determination of the Numerical and theegtance angle of an optical fiber.
Determination of the thickness of a thinewising interference fringes.
Determination of the coefficient of visitgof the given liquid using Poiseuille’s
method.
9. Determination of the band gap energy sémiconductor.
10. Determination of the coefficient of thernsahductivity of the given bad conductor
using Lee’s disc.

ok

©oNo

COURSE OUTCOMES
Upon successful completion of the course, studeititbe able to
CO1: Apply principles of elasticity, optics, vistys thermal and band gap

determination for engineering applications
CO-PO/PSO MAPPING

PO1 PO2 PO3 PO4PO5PO6PO7 PO PO9PO1OPO1IPO1ZPSOIPSO2PSO3

COo1l| 3 2] 1

CHEMISTRY LABORATORY
OBJECTIVES

* To impart hands on training for all the possible@spts learned in Engineering
Chemistry Course

LIST OF EXPERIMENTS
(Any 6 to be performed)



Estimation of ferrous ion by potentiometric titcati

Estimation of strong acid using pH meter.

Estimation of strong acid by conductometric titati

Estimation of mixture of strong and weak acids gsianductometer

Estimation of BaCl2 by conductometric titration

Determination of degree of polymerization of a wateluble polymer by Viscosity
method

Determination of equivalent conductance of a strelegtrolyte at infinite dilution
Determination of weak acid using weak base by cotmtoetric titration.
Determination of rate of corrosion by weight lossthod

ok wNE

© o~

TOTAL PERIODS: 45

COURSE OUTCOMES
On successful completion of this course, the studiewill be able to

CO2: To understand the principles and procedures of pHmetry, potentiometry and
conductometry

TEXT BOOK
Manual Prepared by Faculty of Chemistry Departm88NCE
REFERENCE BOOK

1. Practical Physical Chemistry,B.Viswanath and P.§tRaan, Viva Books
PVT.Ltd,New Delhi, 2012.

CO - PO AND PSO MAPPING

PO1 |PO2 |PO3 [PO4 POt |PO6 [PO7 [POE |POS |PO1C |PO11 |POl1z PSO1 |PSO:Z

CO2 2 2

COURSE CODE COURSE TITLE L T P C




COMPLEX FUNCTIONS AND LAPLACE
UMA2276 TRANSEORMS 3 1 0 4

OBJECTIVES
The objective of this course is to enable the stute

* Applying C-R equations in the construction of ArtadyFunctions.

* Study the methods of Complex Integration, findiray[dr's and Laurent’'s Series
expansions.

* Find the Laplace Transforms and inverse transfdomstandard functions.

» Solve Differential Equations using different teaiuns.

* Evaluate Line, Surface and Volume integrals.

UNIT I ANALYTIC FUNCTIONS 12
Analytic functions — necessary and sufficient ctinds, Cauchy-Riemann equations in Cartesian
and polar form (with proof) — Properties - harmaiuicctions, Construction of analytic function,

conformal mapping - some standard transformation® =z + c,cz, i,zz, bilinear
transformation.
UNIT II COMPLEX INTEGRATION 12

Line integral - Cauchy’s integral theorem — Caushyitegral formula, Taylor’'s and Laurent’s
series, Singularities — Residues — Residue theorehpplication of residue theorem for
evaluation of real integrals — Use of circular cumtand semicircular contour (except the poles
on the real axis).

UNIT IlI LAPLACE TRANSFORM 12

Definition, properties, existence conditions — Bf@nms of elementary functions — Transform of
unit step function and unit impulse function, shift theorems, Transforms of derivatives and
integrals, Initial and final value theorems, Periainctions, Inverse transforms — Convolution
theorem.

UNIT IV ORDINARY DIFFERENTIAL EQUATIONS 12

Solution of second and higher order linear difféenequation with constant coefficients
(f (x) = e™, sinmx, cosmx, x™, f(x)e™*, f (x)sinmx), Method of variation of parameters,
Simultaneous linear equations with constant caefiits of first order, Solving linear second
order ordinary differential equations with constenéfficients using Laplace transforms.

UNIT V VECTOR CALCULUS 12

Gradient and directional derivative — Divergencd auarl — Vector identities — Irrotational and

Solenoidal vector fields, Line integral over a @asurve, Surface integral - Area of a curved
surface, Volume integral, Green’s, Gauss divergemmk Stoke’s theorems — Verification and
application in evaluating line, surface and voluntegrals.

TOTAL PERIODS: 60
OUTCOMES

On successful completion of this course, the studewill be able to

CO1: Solve problems in Analytic functions and constroigtof analytic functions using C-
R equations.

CO2: Solve problems using integration techniques, firayl@r's and Laurent’s Series
expansions.



CO3: Obtain the Laplace Transforms and inverse transgafstandard functions.

CO4: Solve Differential Equations using different tedumes.

CO5: Evaluate Line, Surface and Volume integrals.

CO6: Application of Complex integration, Laplace transfig, Ordinary differential

equations, and vector calculus in engineering jerokl

TEXT BOOKS:

1.
2.

Grewal B.S, Higher Engineering Mathematics, KhaRohlishers, 44th Edition, 2018.
Erwin Kreyszig, Advanced Engineering Mathematiashn) Wiley & Sons, Inc., 10th
Edition, 2016.

REFERENCE BOOKS:

1. Bali, N.P., Goyal, M., Watkins, C., Advanced Enginag Mathematics, Laxmi
Publications Pvt. Limited, 2007.

2. Boyce, W.E., and DiPrima, R.C., Elementary Diffdr@rEquations and Boundary Value
Problems, 1% Edition, Global Edition, Wiley, 2017.

3. George B. Thomas Jr., Maurice D. Weir, Joel R. Ha¥somas' Calculus: Early
Transcendental, 13Edition, Pearson Education, 2014.

4. O'Neil. P. V., Advanced Engineering Mathematic,Edition, Cengage Learning India
Pvt., Ltd, New Delhi, 2012.

5. Howard Anton, Irl C. Bivens, Stephen Davis, CalsulEarly Transcendentals, 11
Edition, Global Edition, John Wiley & Sons, IncQ17.

6. Srimanta Pal and Subodh C. Bhunia, Engineering &fattics, Oxford University Press,
2015.

7. Srivastava, A.C., and Srivastava, P.K., Engineekifaghematics Volume | and I, PHI
learning Pvt. Ltd, 2011.

CO — PO AND PSO MAPPING
Program Specific
Course Program Outcomes outcomes
Outcomes| po | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1|2 | 3| 4|5 |6 | 7| 8|9 |1w0|112|12] 1| 2 | 3

Cco1 3 2 1

CO2 3 2 1

COo3 3 2 1

CO4 3 2 1

CO5 3 2 1

CO6 3 2 1 1

COURSE CODE COURSE TITLE L T P | C

UEE2251 3 0 0 3




BASIC ELECTRICAL AND
INSTRUMENTATION ENGINEERING

PREAMBLE

It helps in understanding the importance of machineelectrical applications. This course helps

in providing adequate knowledge about the differ@aichines governing the basic electrical

operations. In addition, this course helps in ustderding the basics of three phase circuits and
power systems. Finally, this course helps the sitsdin selecting a specific instrument for a

particular application by studying the basics osw@ement and instrumentation.

OBJECTIVES:
To impart knowledge on

» Operation of Three phase electrical circuits andgganeasurement
* Working principles of Electrical Machines (Both As@d DC)
» Working principle of various measuring instruments.

UNIT | AC CIRCUITS AND POWER SYSTEMS 9

Three phase power supply — Star connection — @elaection — Balanced and Unbalanced
Loads- Power equation — Star Delta Conversion —ed@hPhase Power Measurement -
Transmission & Distribution of electrical energyGverhead Vs Underground system —
Protection of power system — types of tariff — poveetor improvement.

UNIT Il TRANSFORMER 9

Introduction - Ideal Transformer — Accounting fanike Permeability and Core Loss — Circuit
Model of Transformer — Per Unit System — Determorabf Parameters of Circuit Model of
Transformer — Voltage Regulation — Name Plate Ratin Efficiency — Three Phase
Transformers - Auto Transformers.

UNIT I DC MACHINES 9

Introduction — Constructional Features— Motoringl generation principle — EMF and Torque
equation - Circuit Model — Methods of Excitationdamagnetisation characteristics — Starting
and Speed Control — Universal Motor.

UNIT IV AC MACHINES 9

Principle of operation of three-phase induction en®t— Construction —Types — Equivalent
circuit. Single phase Induction motors - Constiuctand Working — Types—starting and speed
control methods. Alternator- working principle— EMguation. Synchronous motors- working
principle-starting methods — Torque equation — @eplotors — Brushless DC Motors.

UNIT V MEASUREMENT AND INSTRUMENTATION 9

Type of Electrical and electronic instruments —Sifaication- Types of indicating Instruments —
Principles of Electrical Instruments — Multimeter®scilloscopes - Static and Dynamic
Characteristics of Measurement — Errors in Measargm Transducers - Classification of
Transducers: Resistive, Inductive, Capacitive, imualectric, piezoelectric, photoelectric, Hall
effect and Mechanical.

TOTAL PERIODS: 45



OUTCOMES:
At the end of the course, the student should be abto:

CO1:
CcO2:
COs:
CO4.
CO:5:

Explain the basic concept of three phase supply
Understand the basics of power generation, trarssomsand distribution
Comprehend the concepts in AC and DC motors, garerand transformers
Understand the operation and working of specialmmass
Choose appropriate measuring instruments for gapgrlication

TEXT BOOKS:

1. Kothari D.P and Nagarath, 1.J, Basic Electrical &hettronics Engineering, McGraw
Hill Education (India) Private Limited, Third Reptj 2016.
2. Giorgio Rizzoni, Principles and Applications of Efecal Engineering, McGraw Hill
Education (India) Private Limited, 2010.
3. S. Salivahanan, R. Rengaraj and G.R. VenkataknshfaBasic Electrical and
Instrumentation Engineering” , McGraw Hill, 2017.

REFERENCE BOOKS:
1. Bhattacharya S.K, Basic Electrical and Electroingineering, Pearson India, 2011.

o0k wN

McGraw Hill Education (India) Private Limited, 2009

CO — PO AND PSO MAPPING

Del Toro, Electrical Engineering Fundamentals, BeaiEducation, New Delhi, 2015.
Leonard S Bobrow, Foundations of Electrical Engimeg Oxford University Press,2013.
Rajendra Prasad, Fundamentals of Electrical EngimggePrentice Hall of India, 2006.
Mittle, N, Basic Electrical Engineering, Tata Mc@r&lill Edition, 24th Reprint, 2016.
Fitzgerald A.E, David E Higginbotham, and Arvin Ge4 Basic Electrical Engineering,

Course
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Program
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COURSE
CODE

COURSE TITLE

EL

UEC2201

4.5




FUNDAMENTALS OF ELECTRONIC
DEVICES AND CIRCUITS

PREAMBLE

Fundamentals of Electronic Devices and Circuita fseundation course on the development of
electronic devices and circuits. This course presid broad overview on the working of various
PN devices and the students will have a hands-perance in designing simple electronic

devices using discrete PN devices. Moreover, thisse provides a broad overview on the design
and development of BJT and FET based amplifieudsc

OBJECTIVES

e To acquaint the semiconductor properties and faomatf PN Junction diode and its
characteristics

e To understand the operation and applications of BEIT and special PN devices

To understand the concepts of biasing in BJT, J&RAITMOSFET

e To design and analyze single stage and multistagmiféer circuits using equivalent
circuit.

e To provide exposure to the students with handsxpergence on various basic

electronic devices.

UNIT I PN JUNCTION DIODE AND BJT CHARACTERISTICS 9
Theory of PN junction diode — Energy band structoir@pen-circuited PN junction — Diode
current equation — Temperature dependence of Vatadteristics of diode - Transition and
diffusion capacitances - Breakdown in PN junctiaodés — Switching Characteristics of diode.
BJT: Construction of BJT — Operation of NPN and RN#Asistors — Types of configurations —
Breakdown in Transistors

UNIT II FIELD EFFECT TRANSISTOR AND SPECIAL PN DEV ICES 9
Construction and operation of N-channel JFET — &ttaristic parameters of JFET (drain
resistance, transconductance, amplification factoExpression for saturation drain current -
Construction and operation of N-Channel and P-CeBM®SFET — Enhancement and depletion
type MOSFET —Characteristics — Threshold voltagéhannel length modulation - Operation
and |-V Characteristics of Zener diode — Varactmdd — Photodiode - Operation and |-V
Characteristics of UJT — SCR — DIAC.

UNIT Il BIASING OF DISCRETE BJT, JFET & MOSFET 9

BJT: Need for biasing - DC load line and bias peiithermal runaway - Stability factor (S) -
Design and analysis of transistor biasing circdifsxed bias -feedback bias — self bias circuits -
JFET: DC load line and bias point - Methods of JEElB8 MCSFET biasing.

UNIT IV BJT AND FET SINGLE-STAGE AMPLIFIERS 9
General shape of frequency response of amplifierequency response of transistor amplifiers
with circuit capacitors - Small signal hybridequivalent circuit of BJT - Early effect — Mid-ln
analysis of CE, CC and CB amplifiers using hybtidguivalent circuit - Small signal hybrid-
equivalent circuit of FET and MOSFET — Mid-band lgses of CS, CD and CG amplifiers using
hybrid-t equivalent circuit.

UNIT V MULTI-STAGE AND DIFFERENTIAL AMPLIFIERS 9



Different coupling schemes used in Amplifiers - Bsiapping technique - Darlington amplifier
- Cascade and cascode amplifier using BJT - BJfef@ihtial amplifier - Small signal analysis
and CMRR - FET differential amplifier - Small sidraalysis and CMRR.

Theory Periods: 45
LIST OF EXPERIMENTS (any 2)

1. Design an automatic water level indicator and aamabntrol using bipolar junction
transistors.

Construct a mobile charging unit using silicon-coled rectifier (SCR).

Using an LDR and relay circuit, construct an autbenstreet light controller.

Design and develop an alarm security system usiiig B

Design a fire alarm system using LDR.

Construct a LED flash circuit using UJT

Design a battery eliminator circuit using Zenerddis.

Design a pulse generator using UJT.

© © N o o bk~ w0 N

Design a shadow movement alarm using photodiodes.

10.Design an infrared Alarm system to detect movermépeople using photodiodes.
11.Design a RF filter using a variable capacitor.

12.Design a power supply for amplifier circuit.

TOTAL PERIODS: 60

OUTCOMES
On successful completion of this course, the studiewill be able to

CO1 : Explain the basics of device physics and worlgnigciple of PN Junction diode

CO2 : Describe the construction, operation and appboatof BJT, FET and special PN
devices.

CO3 :Apply the knowledge of biasing on BJT and FET dicu

CO4 : Analyze the performance of small-signal Bad FET in single stage and multi-stage

amplifiers.

CO5 : Design and evaluate electronic systesing semiconductor devices and analyze its

characteristics.

CO6 : Communicate effectively through eetlons, reports and presentations

TEXT BOOK:

1. Salivahanan S and Suresh Kumar N, Electronic Devacel Circuits, McGraw Hill
Education, Fourth Edition, 2017. (Unit | to V)

REFERENCE BOOKS:



1. Donald A. Neamen, Electronic Circuits Analysis ddesign, McGraw Hill Education
(India) Private Ltd., Third Edition, 2017.

2. Robert L. Boylestad and Louis Nashelsky, ElectroDievices and Circuit Theory,
Pearson Education, Eleventh Edition, 2016.

3. Millman J, Halkias C and Sathyabrada Jit, Electdvices and Circuits, McGraw Hill
Education (India) Private Ltd., Fourth Edition, 301

4. Thomas L. Floyd, Electronic Devices, Pearson EdocaNinth Edition, 2017.

5. David A. Bell, Electronic Devices and Circuits, ©xdl University Press, Fifth Edition,

2017.
CO — PO AND PSO MAPPING
Course Program Outcomes Progj{g Ofnpeescific
Outcomes| po | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1|2 |3 | 4|5 |6 | 7]|8]9]10|11|12]| 1 2 3
Cco1 3 2 1 2 1 2 3
CO2 3 3 2 2 1 2 3
CO3 3 3 3 2 2 2 2 1
CO4 3 3 2 2 2 2 2 1
CO5 3 3 3 2 3 1 1 3 3 2 3 2 2
CO6 3 3 3 3 2 1 1
COURSE CODE COURSE TITLE L T P C
ACY2276 ENVIRONMENTAL SCIENCE 3 0 0 0
OBJECTIVES

» The students of Engineering undergoing this Cowmaald develop a better
understanding of human relationships, perceptiodspalicies towards the environment
and focus on design and technology for improvingrenmental quality

UNIT | ENVIRONMENT, ECOSYSTEM AND BIODIVERSITY 9

Definition, scope and importance of environment-nagpt, structure and function of an
ecosystem — energy flow- food chains, food webs aadlogical pyramids — ecological
succession Introduction to biodiversity definitiand types— values of biodiversity- India as a
mega-diversity nation — hot-spots of biodiversitythreats to biodiversity-endangered and
endemic species of India -conservation of biodiygrdn-situ and ex-situ conservation of
biodiversity.

UNIT Il NATURAL RESOURCES 9
Uses, over-exploitation of natural resources: Rona&ter, Mineral, Food, Energy and Land.

Case studies on over exploitation of natural resssirRole of an individual in conservation of
natural resources- Equitable use of resourcesuiiamable lifestyles.



UNIT Il CURRENT ENVIRONMENTAL ISSUES 9

Environmental issues— causes, effects and contakares of Pollution of (a) Air (Smog, acid

rain, climate change and global warming, ozonerldgeletion) (b) Water (rain water harvesting,

watershed management and waste water treatmei@pi{dsolid waste management, wasteland
reclamation) (d)Electronic waste.

Population explosion, Resettlement and rehabibitatif people and Disaster management.

UNIT IV ENGINEERING INTERVENTIONS TO REDUCE ENVIRON MENTAL
STRESSES 9

Role of information technology in environment- Réend&ensing- satellites and sensors-
Geographical Information Systems(GIS)-ApplicatiofSivironment data base management
system.

Green chemistry-Principles - Green buildings-Adeges of green buildings over conventional
buildings-Electric and Hybrid Electric Vehicles (ME

UNIT V ENVIRONMENTAL REGULATIONS 9

Environmental Ethics for sustainable developmentimidn rights- Environmental Impact
Assessment— Ecomark-role of NGO- Central and s@itation control boards- Air (Prevention
and Control of Pollution) act 1981- Water (Prevaemtand control of Pollution) act 1974—
Wildlife protection act 1972 — Forest conservatamt 1980- The National Green Tribunal Act
2010

TOTAL PERIODS: 45

OUTCOMES
On successful completion of this course, the studiewill be able to

CO1: To understand the fundamentals of ecosystehinamortance of biodiversity

CO2: To comprehend the importance of natural ressthe social issues arising due to  over
exploitation of natural resources and equitableaisesources

CO3: A knowledge on the causes, effects and comtealsures of various types of
environmental pollution and disaster management.

CO4: To understand the role of information techggland application of principles of green
chemistry in environment and human health.

COb5: To know the role of enforcement machineryjiatiials, NGOs in preventing
environmental degradation and in sustainable devedmt.

CO6: To analyse the current environmental issuasidering the ethical and sustainable
component.

TEXT BOOKS:



1. Anubha Kaushik and C. P. Kaushik, EnvironmentakB8oe and Engineering, New Age
International Publishers,14thEdition, 2014.

2. Benny Joseph, ‘Environmental Science and Engingerinata McGraw-Hill, New
Delhi,2006.

REFERENCE BOOKS:

1. Gilbert M.Masters, ‘Introduction to Environmentalngineering and Science’,"®
edition,Pearson Education, 2004.

2. G. Tyler Miller and Scott E. Spoolman, “Environman&cience”, Cengage Learning
India PVT, LTD, Delhi, 2014

Course Program Outcomes Pro%r:tr(r:] O?npeescific
Outcomes| po | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
12| 3| 4|5 |6 |7 |89 |10]|11]1 1 2 3
co1 3
CcOo2 3
CO3 3
CO4 2
CO5 312
CO6 1 1 1
COURSE CODE COURSE TITLE L T P C
UEC2202 CIRCUIT AND NETWORK ANALYSIS 3 1 0 4
PREAMBLE

The analysis of the circuits is the basic foundatmunderstand all electrical phenomena.
Circuit and network analysis is connected with tebgies that involves electricity, such as
medical, automotive, computer, energy and aerospdostries. In this course, the fundamental
laws governing the circuits are studied by develigghe mathematical representation and the
analysis of the circuits.

OBJECTIVES

To learn the basic concepts and behaviour of DCAdD@ircuits.

To understand various methods of circuit/ netwarélgsis using network theorems.

To learn the concept of resonance and couplingried circuits.

To understand the transient and steady state respainthe circuits subjected to DC
excitations and AC with sinusoidal excitations.

e To characterize two port networks in terms of ZABCD and h parameters.

UNIT I BASIC CIRCUITS ANALYSIS 12
Ohm'’s law — Kirchhoff's laws — DC and AC CircuitsResistors, inductors and capacitors in
series and parallel circuits — voltage and curhiwision, source transformation — star delta



conversion — Mesh current and node voltage methadalysis for DC and AC circuits — Phasor
Diagram

UNIT Il NETWORK THEOREMS FOR DC AND AC CIRCUITS 12
Superposition theorem — Thevenin’s and Norton’stbs — Maximum power transfer theorem
— Reciprocity theorem.

UNIT 1 RESONANCE AND COUPLED CIRCUITS 12
Resonance — Series and Parallel resonance — fregresponse — Quality factor and Bandwidth
— Self and Mutual inductance — Coefficient of cangl Dot convention — Modeling of coupled
circuits — Coupled inductors in series and paralldluned circuits — Single tuned and Double
tuned coupled circuits.

UNIT IV TRANSIENT ANALYSIS 12
Natural and Forced Response, Damping, dampingiceif, Transient response of RL, RC and
RLC circuits using Laplace transform for DC excadas and AC with sinusoidal excitations

UNIT V TWO PORT NETWORKS 12

Two port networks, Characterization of two portwatks in terms of Z, Y, ABCD and h-
parameters, Representation of one parameter instefnother, Interconnection of two port
networks — Symmetry and Reciprocity.

TOTAL PERIODS: 60

OUTCOMES
On successful completion of this course, the studiewill be able to

CO1: Apply the basic concepts of circuit analysistsas Kirchoff's laws, mesh current and
node voltage method for analysis of DC and AC discu

CO2: Apply the basic circuit analysis concepts aetivork theorems such as, Superposition
theorem, Thevenin’s theorem, Norton’s theorem, gecity theorem, and Maximum
power transfer theorem to DC and AC circuits.

COa3: Analyze the frequency response of parallelsamngs resonance circuits, the concept of
inductance, coupling and apply it to single andhdetuned circuits.

CO4: Analyse transient response for any RC, RLRInG circuits.

COb5: Analyze two port networks in terms of Z, Y, 8B and h parameters.

TEXT BOOK:

1. William H. Hayt Jr, Jack E. Kemmerly and Steven Durbin, “Engineering Circuits
Analysis”, McGraw Hill Higher Education, Eighth Eitin, 11" Reprint 2016. (Unit | to
V)

REFERENCE BOOKS:

1. Joseph A. Edminister, Mahmood Nahvi, Electric dissuSchaum’s outline series, Tata
McGraw-Hill Publishing Company,'6edition, 2016.



2. Charles K. Alexander, Mathew N.O. Sadiku, Fundaerdf Electric Circuits, McGraw
Hill, 6™ edition, 2017.

3. J. David Irwin, R. Mark Nelms, Basic Engineeringc@it Analysis, John Wiley & Sons,
11" edition, 2015.

4. S. Salivahanan, “Circuit Theory: Analysis and Swsik”, Pearson Education, First
edition, 2021.

5. Bruce A. Carlson, Circuits, Cengage Learning, Irighlition, 2008.

CO - PO AND PSO MAPPING

Program Specific
Course Program Outcomes outcomes
Outcomes| po | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3
co1 3|1 3| 2] 3] 3 1 1 3 1
co2 3 3 2 3 3 1 1 3 1
(O{OK] 2 3 2 3 3 1 1 3 1
CO4 2 3 2 3 3 1 1 3 1
CO5 2 3 2 3 3 1 1 3 1
COURSE COURSE TITLE
CODE L | T P | C
UGA2276 TAMILS AND TECHNOLOGY 1 0 0|1
UNIT | WEAVING AND CERAMIC TECHNOLOGY 3

Weaving Industry during Sangam Age — Ceramic teldgyo— Black and Red Ware Potteries
(BRW) — Graffiti on Potteries.

UNIT Il DESIGN AND CONSTRUCTION TECHNOLOGY 3

Designing and Structural construction House & Desim household materials during Sangam
Age - Building materials and Hero stones of Sang@m® — Details of Stage Constructions in
Silappathikaram - Sculptures and Temples of Marpaham - Great Temples of Cholas and other
worship places - Temples of Nayaka Period - Typelyst(Madurai Meenakshi Temple)-
Thirumalai Nayakar Mahal - Chetti Nadu Houses, In@aracenic architecture at Madras during
British Period.

UNIT Il MANUFACTURING TECHNOLOGY 3

Art of Ship Building - Metallurgical studies - Irandustry - Iron smelting, steel -Copper and
gold - Coins as source of history - Minting of Coi Beads making-industries Stone beads -
Glass beads - Terracotta beads -Shell beads/ le@tie bArcheological evidences - Gem stone
types described in Silappathikaram.



UNIT IV AGRICULTURE AND IRRIGATION TECHNOLOGY 3

Dam, Tank, ponds, Sluice, Significance of Kumiztodmpu of Chola Period, Animal
Husbandry - Wells designed for cattle use - Agtio@ and Agro Processing - Knowledge of Sea
- Fisheries — Pearl - Conche diving - Ancient Kneage of Ocean - Knowledge Specific Society.

UNIT V SCIENTIFIC TAMIL & TAMIL COMPUTING 3

Development of Scientific Tamil - Tamil computing Bigitalization of Tamil Books —
Development of Tamil Software — Tamil Virtual Acaag — Tamil Digital Library — Online
Tamil Dictionaries — Sorkuvai Project.

TOTAL : 15 PERIODS

TEXT — CUM — REFERENCE BOOKS

Social Life of Tamils (Dr. K.K. Pillay) A joint publication of TNTB & ESC and RMRL — (in print)

2. Social Life of the Tamils - The Classical Period (Dr. S. Singaravelu) (Published by: International
Institute of Tamil Studies.

3. Historical Heritage of the Tamils (Dr. S.V. Subaramanian, Dr. K.D. Thirunavukkarasu) (Published
by: International Institute of Tamil Studies).

4. The Contributions of the Tamils to Indian Culture (Dr. M. Valarmathi) (Published by: International
Institute of Tamil Studies.)

5. Keeladi - ‘Sangam City Civilization on the banks of river Vaigai’ (Jointly Published by: Department
of Archaeology & Tamil Nadu Text Book and Educational Services Corporation, Tamil Nadu)

6. Studies in the History of India with Special Reference to Tamil Nadu (Dr. K.K. Pillay) (Published
by: The Author)

7. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Book
and Educational Services Corporation, Tamil Nadu)

8. Journey of Civilization Indus to Vaigai (R. Balakrishnan) (Published by: RMRL) — Reference Book.

Course Course Title L|IT|P|C
Code

UGE2297 DESIGN THINKING AND ENGINEERING olol 3l 15
PRACTICES LABORATORY

Objectives:
» To provide exposure to the students with handsgergence on various basic
engineering practices in Civil, Mechanical, Eleztiand Electronics Engineering
* To train the students to dismantle, understanduhetional / aesthetic aspects |of
the product, prepare the part functional model, smdassemble the different
engineering components

List of Experiments:

GROUP A (CIVIL & MECHANICAL ENGINEERING PRACTICE)




| - CIVIL ENGINEERING PRACTICE
Buildings:
Study of plumbing and carpentry components of esdidl and industrial buildings
Safety aspects.
Plumbing Works:
(@) Study of pipeline joints, its location and functsorvalves, taps, coupling
unions, reducers, and elbows in household fittings.
(b) Preparation of plumbing line sketches for watempdppnd sewage works.
(c) Hands-on-exercise:
« Basic pipe connections - Mixed pipe material comioec - Pipe
connections with different joining components.
« Plumbing with basic connections for washing basia sink
Carpentry using Power Tools only:
(@) Study of the joints in roofs, doors, windows anthfture.
(b) Hands-on-exercise: Wood work, joints by sawingnplag and cutting.
« Fabrication of different models of pencil box arehstand.
« Fabrication of wooden wall shelf
(c) Demonstration of wood working machinery

II - MECHANICAL ENGINEERING PRACTICE

Basic Machining:
(@) Drilling Practice (holes of various diameters -estgheet metal, wood,
hylam/plywood sheet)

Sheet Metal Work
(@) Forming & Bending
(b) Different type of joints.
» Fabrication of mobile phone metal stand
« Fabrication of electrical control panel box
Design thinking practices
To dismantle, understand the functional / aestlastpects of the product, prepare the p4d
functional model, and to assemble the following ponents.

* Pedestal Fan head swing mechanism - Reserve meohéhwo wheeler) - Hot
Glue gun - Paper clips - Flush tank container ragigm - Hand pump — washer
Mechanism

GROUP B (ELECTRICAL & ELECTRONICS ENGINEERING PRACT ICE)

1. Residential house wiring, staircase wiring and tiidge wiring with single phase AC

two wire system.
. Energy measurement with RLC Load.
. Earth resistance measurement.
. Measurement of AC parameters using CRO and halévaad Full wave rectifier.
. Study of logic gates AND, OR, EX-OR & NOT.
. Soldering practice — Components Devices and Cseult)lsing PCB.

U WN

Design thinking practices

Assemble a single phase 3 wire circuit for conmgchiousehold appliances and
explain through schematic diagram

Measure the energy consumed by the household appsand verify it theoreticall

Analyze the fault occurring in electrical appliaace

Design, assemble and test a cell phone charger

=

iz

Art

\

abrwn

Design, assemble and test a relay logic to coeteaitrical appliance




6. Design, assemble and test a dc power supply usdgy P

Total Periods:45
Course OutcomesUpon successful completion of the course, studeitt®€e able t
CO1: Draw pipeline plan; lay and connect varioysedittings used in common household
plumbing work; Saw; plan; make joints in wood matsr used in common househald
woodwork (K2
CO2: Practice machining to make holes on differeraterials; fabricate sheet metal
components (K-
COa3: Dismantle, understand the functional / aegtlaspects of the product, prepare the part
functional model of various components (
CO4: Construct domestic electrical circuits andfydgheir output parameters (K3)
COb5: Construct electronics circuits and verify traitput (K3)

References:

1. Willis H. Wagner, Howard "Bud" Smith, and Mark Wutth Modern Carpentry, 12th
Edition, 2015

2. P.C.Sharma, Production Technology (Manufacturirag®ss): Manufacturing Proces
S.Chand publisher, 2006

3. Robert W. Messler, Reverse Engineering: MechaniStnactures, Systems & Materials,
McGraw-Hill Education, 2014

4. David W Rongey , A Complete Guide to Home Electridaring, 2013

5. K.Jeyachandran, S.Natarajan & S, Balasubramanian,Ptimer on Engineering

Practices Laboratory”, Anuradha Publications, (32007

Y

COs POs
1 2 3 4 5 6 7 8 9 10 11 12
1 3 2 1 2 1 1
2 3 2 1 2 1 1
3 3 2 1 2 1 1
4 3 3 |3 3 3 1 1
5 3 3 |3 3 3 1 1
COURSE
CODE COURSE TITLE L T P C
CIRCUITS AND DEVICES
UEC2211 LABORATORY 0 0 2 1
PREAMBLE

This Laboratory is designed to provide hands omitrg for students undergoing course
on Electric Circuits and Electronic Devices. Thpenments provide deeper understanding about
the theorems and working of semiconductor devices.

OBJECTIVES

* To gain hands on experience in selected netwok¢nes
* To understand the working of resonant circuits



« To learn the VI characteristics of basic semicomnaiuelectronic devices.

LIST OF EXPERIMENTS

Part I: Circuit Experiments

arwnE

Part II: Electronic Devices Experiments

VI Characteristics of JFET
VI characteristics of SCR

arwnE

OUTCOMES

On successful completion of this course, the studewill be able to

VI Characteristics of PN Junction diode
Zener diode Characteristics & voltage RegulatiangiZener diode
Input and Output Characteristics of BJT in CE cgufation

Verification of Kirchhoff's Voltage Law and Kirchlifis Current Law
Verification of Thevenin and Norton theorem
Verification of Superposition theorem
Verification of Maximum Power Transfer and Reciptp¢heorem
Determination of Resonance Frequency of Seriefanallel RLC Circuits

TOTAL PERIODS: 30

CO1.: Verify network theorems and estimate the rasbhehaviour of RLC circuits.

CO2: Analyse the characteristics of basic electroevices

LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS (3 STUDENTS/

EXPERIMENT)

S.No Description of Equipment / Software Quantity
Semiconductor devices (Diodes, BJT, FET and SCR) ,
1 ) As required
and resistol
2 Decade inductance and capacitance box 2 boxhas eac
3 DC Ammeter, Voltmeter and Mu-meter: As require!
4 Breac-boards and connecting wi As require!

CO - PO/PSO MAPPING

Program Outcomes

Program Specific

Course Outcomes
Outcomes| po | PO | PO | PO | PO | PO | PO | PO|PO|PO|PO|PO| PSO| PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
Cco1 3 3 3 3 2 1 2
CO2 3 2 2 3 3 2 1 3 1




COURSE TITLE L T P C

COURSE CODE
LINEAR ALGEBRA AND NUMERICAL
UMA2353 METHODS 3 1 0 4

OBJECTIVES

The objective of this course is to enable the stute

* To study the basics of vector spaces, subspacdiaad transformations

* To apply the linear transformation concepts in diajization of a matrix

* To study inner product and norms and apply it inr@Schmidt procedure and least
square approximation

* To evaluate the linear system of equations by udifigrent numerical methods

* To find the numerical solution of Eigen values peohs and generalized inverses

UNIT | VECTOR SPACES 12

Vector spaces —Subspaces —Linear combinations gsténs of Linear equations —Linear
independence and Linear dependence —Bases and $lamgn

UNIT Il LINEAR TRANSFORMATIONS 12

Linear transformations —Null and Range spaces iklegpresentation of linear transformation —
Eigen values, Eigenvectors and Diagonalization.

UNIT Il INNER PRODUCT SPACES 12

Inner product and norms -Gram Schmidt orthonorratibn process -Orthogonal Complement —
Least square approximation.

UNIT IV NUMERICAL SOLUTION OF LINEAR SYSTEM OF EQU ATIONS 12
Solution of linear system of equations—Direct mdthe Gauss elimination method, Pivoting,
Gauss-Jordan method -Cholesky decomposition metberdtive methods — Gauss-Jacobi and

Gauss-Seidel methods.

UNIT V NUMERICAL SOLUTION OF EIGENVALUE PROBLEMS A ND
GENERALISED INVERSES 12

Eigen value Problems — Power method, Jacobi’'s iosmtatnethod— QR decomposition,
Generalized inverse of a matrix,Singular value dguosition.

TOTAL PERIODS: 60



OUTCOMES
On successful completion of this course, the studiewill be able to

CO1: Solve the problems using the concepts of vecpacas, subspaces and linear

transformation

CO2: Apply linear transformation to diagonalize agvmatrix and hence to find the eigen

values of the given matrix

CO3: Apply Gram-Schmidt’'s orthogonalization processliagonalize a given matrix and

to solve the given system of equations by leashsjapproximations

CO4: Demonstrate understanding of common numeric#thats and how they are used to

obtain approximate solutions to the linear systéegoations

CO5: Decompose the matrix using different method$1isas&cQR and singular value

Decomposition

COG6: Application of inner product space and numeriathods in engineering problems

TEXT BOOKS:

1.

2.

Friedberg A.H, Insel A.J. and Spence L, Linear Alge Prentice Hall of India,"%
Edition, New Delhi, 2004.

Faires J.D. and Burden R., Numerical Method8,Eglition, Brooks/Cole (Thomson
Publications), New Delhi, 2002.

REFERENCE BOOKS:

1. Kumaresan S, Linear Algebra — A geometric approBoéntice Hall of India, New Delhi,
Reprint, 2010.
2. Strang G, Linear Algebra and its applications? E&dition, Brooks/Cole (Thomson
Publications), New Delhi, 2006.
3. Gerald C.F, and Wheatley P.O, Applied Numerical fsia, 7" Edition, Pearson
Education, New Delhi, 2004.
4. Sundarapandian V, Numerical Linear Algebra, Prentall of India, New Delhi, 2008.
5. Bernard Kolman, David R. Hill, Introductory Line&tgebra, Pearson Education, New
Delhi, 8" Edition, 2005.
6. Richard Branson, Matrix Operations, Schaum’s oateries, McGraw Hill, 1989.
7. M. Tamban Nair and Arindama Singh, Linear Algel8pringer, 2018.
CO — PO AND PSO MAPPING
Program
Course Program Outcomes Specific
Outcomes Outcomes
PO| PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 |3|4|5]|6 |7 |8 |9 |1w0|12|12] 1 | 2 | 3
CO1 3| 2 1
CO2 3| 2 1
CO3 3| 2 1
CO4 3| 3 1




CO5 3| 3 1

CO6 3|3 1 1 1
COURSE CODE COURSE TITLE L T P C
UHS2376 Universal Human Values 2: Understanding 5 0 5
Harmony
OBJECTIVES

* To help students distinguish between values arl$,skhd understand the need, basic
guidelines, content and process of value education.

* To help students initiate a process of dialoguéiwithemselves to know what they
‘want to be in their life and profession

* To help students understand the meaning of happares prosperity for a human
being.

« To fgcilitate the students to understand harmonwllathe levels of human living,
and live accordingly.

* To facilitate the students in applying the underdiiag of harmony in existence in
their profession and lead an ethical life Course

UNIT | INTRODUCTION TO VALUE EDUCATION 9

Value Education - Need, Basic Guidelines, Contewk Rrocess, Self-Exploration - meaning,
importance and process, Continuous Happiness aospé@hity - A look at basic Human
Aspirations, Right understanding, Relationship Bhgsical Facilities - the basic requirements,
Understanding Happiness and Prosperity - A critiqgdraisal of the current scenario, Method
to fulfil the above human aspirations - understagdaind living in harmony at various levels.

UNIT Il HARMONY IN THE HUMAN BEING 9

An understanding human being as a co-existencheoéntient ‘I' and the material ‘Body’,
Understanding the needs of Self (‘I') and ‘Bodydukh and Suvidha, Understanding the Body
as an instrument of ‘I’ (I being the doer, seer angbyer), Understanding the characteristics
and activities of ‘I' and harmony in ‘I', Understdimg the harmony of | with the Body: Sanyam
and Swasthya; correct appraisal of Physical netdg, meaning of Prosperity in detail,
Programs to ensure Sanyam and Swasthya.

UNIT Il HARMONY IN THE FAMILY AND SOCIETY 9

Understanding harmony in the Family- the basic whihuman interaction, understanding
values in a human-to-human relationship; Understandrust - the foundational value in
relationship, Difference between intention and cetapce, Understanding Respect — as the
right evaluation, Difference between respect arftbm@dintiation; the other salient values in a



relationship, Understanding the harmony in the etgck comprehensive Human Goals,
Visualizing a universal harmonious order in socidi)ndivided Society, Universal Order -
from family to world family!

UNIT IV HARMONY IN NATURE AND EXISTENCE 9

Understanding the harmony in Nature, Interconnewss, self-regulation and mutual
fulfilment among the four orders of nature- rechdity, Understanding Existence as
Coexistence of mutually interacting units in ally@esive space, Holistic perception of harmony
at all levels of existence.

UNIT V IMPLICATIONS OF THE ABOVE HOLISTIC UNDERSTAN DING OF
HARMONY ON PROFESSIONAL ETHICS 9

Natural acceptance of human values, Definitiverefs&thical Human Conduct, Basis for
Humanistic Education, Humanistic Constitution anduntdnistic Universal Order,
Competence in Professional Ethics - augmenting amsal human order, the scope and
characteristics of people-friendly and eco-friendiiplistic Technologies, production systems
and management models - Case studies, Strateghdotransition from the present state to
Universal Human Order - At the level of individuals socially and ecologically responsible
engineers, technologists and managers, At the édgelciety: as mutually enriching institutions
and organizations.

TOTAL PERIODS: 45
OUTCOMES

On completion of this course, the students will bable to

CO1: Understand the significance of value inputs in asstoom, distinguish between
values and skills, understand the need, basic bjugde content and process of value
education, explore the meaning of happiness ansppridy and do a correct appraisal
of the current scenario in the society.

CO2: Distinguish between the Self and the Body, undedsthe meaning of Harmony in
the Self the Co-existence of Self and Body.

CO3: Understand the value of harmonious relationshipedasn trust, respect and other
naturally acceptable feelings in human-human w&aatiips and explore their role
in ensuring a harmonious society.

CO4: Understand the harmony in nature and existence, vemitk out their mutually
fulfilling participation in nature.

CO5: Distinguish between ethical and unethical pracficasd start working out the
strategy to actualize a harmonious environment exegrthey work.

TEXT BOOK:

1. R R Gaur, R Sangal, G P Bagaria, 2009FcdAindation Course in Human Values
and Professional Ethics, Excel Books, New Delﬂg Revised Edition, 2019.



REFERENCE BOOKS:

1. Jeevan Vidya: EkParichaya, A Nagaraj, Jeevan ViRhakashan, Amarkantak, 1999.
2. Human Values, A.N. Tripathi, New Age Intl. PublisseNew Delhi, 2004.
3. The Story of Stuff (Book).
4. The Story of My Experiments with Truth - by Mohasdéramchand Gandhi
5. Small is Beautiful - E. F Schumacher.

6. Slow is Beautiful - Cecile Andrews

7. The economy of Permanence - J C Kumarappa
8. Bharat Mein Angreji Raj - PanditSunderlal

9. Rediscovering India - by Dharampal

10. Hind Swaraj or Indian Home Rule - by Mohandas Kn@®a
11.India Wins Freedom - Maulana Abdul Kalam Azad

12. Vivekananda - Romain Rolland (English)
13.Gandhi - Romain Rolland (English)

CO - PO AND PSO MAPPING

Program Specific
Course Program Outcomes Outcomes
Outcomes| po | PO | PO | PO | PO | PO | PO | PO|PO|PO|PO|PO| PSO| PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
Co1 2 3 3 2 3
CO2 2 3 3 2 3
COo3 2 3 3 2 3
CO4 2 3 3 2 3
CO5 2 3 3 2 3
COURSE CODE COURSE TITLE L T P C
UEC2301 ANALOG CIRCUITS 3 0 0 3
PREAMBLE :

Analog Circuits is the fundamental course offex@discuss the construction and working
of various amplifier topologies and signal generatgsing transistors. Also, this course provides
the foundation for integrated circuits, the assecaasic building blocks and the linear/non-
linear electronic applications using OPAMP. Usihg tknowledge, the students can construct

circuits for use in a variety of applications s@shcommunication systems.

OBJECTIVES:




To introduce the concept of feedback amplifiers poer amplifiers

To study the construction and operation of transibased waveform generators
To introduce the basic building blocks of lineaegrated circuits

To learn the linear and non-linear applicationsérational amplifiers

To introduce the concepts of waveform generatiahssome special function ICs

UNIT | TRANSISTOR AMPLIFIERS 9

Classification of amplifiers - Concept of feedbaokamplifiers - General Characteristics of
feedback - Analysis of feedback amplifiers - Posweplifiers: Class A, Class B, Class C, Class
AB Amplifiers.

UNIT Il TRANSISTOR SIGNAL GENERATORS 9

Basic principles of sinusoidal oscillators - RC ghahift oscillator, Wien Bridge Oscillator -
Hartley, Colpitts and Clapp Oscillators - Crystakdllators - Multivibrators: Bistable,
Monostable and Astable multivibrators.

UNIT Il BASICS OF OPERATIONAL AMPLIFIERS 9

Current mirror and current sources - Voltage saircéoltage References - Basic information
about op-amps - Ideal Operational Amplifier - Geh@perational amplifier stages of IC 741 -
DC and AC performance characteristics - slew r&pen and closed loop configurations.

UNIT IV APPLICATIONS OF OPERATIONAL AMPLIFIERS 9

Sign Changer - Scale Changer - Phase Shift Cirewfsltage Follower - V-to-l1 and I-to-V
converters - Adder - subtractor - Instrumentationplfier - Integrator, Differentiator -
Logarithmic amplifier, Antilogarithmic amplifier -€omparators - Schmitt trigger - Precision
rectifier - peak detector - clippers and clampérsw-pass, high-pass and band-pass Butterworth
filters.

UNIT V WAVEFORM GENERATORS AND SPECIAL FUNCTION IC s 9

Sine wave generators - Multivibrators and Triangulave generator - Sawtooth wave generator
- ICL8038 function generator - Timer IC 555 - IC [t&ge regulators - Three terminal fixed and

adjustable voltage regulators - IC 723 general gsgpregulator - Frequency to Voltage and
Voltage to Frequency converters.

TOTAL PERIODS: 45
OUTCOMES:

At the end of the course, the student should be abto:

CO1: Classify feedback amplifiers and power afieps.

CO2: Design transistor based sinusoidal andsimomsoidal signal generators.
CO3: Implement linear and nonlinear applicatiosamg OP-AMPS

CO4: Demonstrate waveform generation using OFRPABIrcuits

TEXT BOOKS:

1. Adel S. Sedra, Kenneth C. Smith, MicroelectroniccQits, Oxford University Press,
Seventh Edition, 2016. (Unit 1 & 1I)

2. D.Roy Choudhry and Shail Jain, Linear Integratect@is, New Age International Pvt.
Ltd., Fifth Edition, 2018. (Unit 1l to V)



REFERENCE BOOKS:

1. Millman J, Halkias C and Chetan D. Parikh, IntegdatElectronics, McGraw Hill
Education (India) Pvt. Ltd., Second Edition, 2015.

2. Robert L. Boylestad and Louis Nashelsky, Electrdéwices and Circuit Theory Pearson
Education, Eleventh Edition, 2016.

3. Sergio Franco, Design with Operational AmplifierslaAnalog Integrated Circuits, Tata
McGraw Hill, Fourth Edition 2016.

4. Salivahanan S and Kanchana Bhaskaran V S, Lingéegreted Circuits, Tata McGraw
Hill, Second Edition, 4th Reprint, 2016.

5. William D. Stanley, Operational Amplifiers with Léar Integrated Circuits, Pearson
Education, Fourth Edition, 2001.

CO — PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO| PSO| PSO
1|2 |3| 4|5 |6 | 7|8 |9 |10|11|12| 1 2 3
CO1 3 3 3 3 2 2 3 1
CO2 3 3 3 3 2 2 3 1
CO3 3 3 3 3 2 2 3 1
CO4 3 3 3 3 2 2 3 1
COURSE CODE COURSE TITLE L T P C
UEC2302 DIGITAL SYSTEM DESIGN 3 0 2 4
PREAMBLE :

The digital system design is the basic foundatiorunderstand the building blocks
involved in designing any digital system. Digitgsgems find its applications in various areas
such as Communication, Business transactions, idrafintrol, Space guidance, Medical
treatment, Weather monitoring, Internet, and matigrocommercial, industrial, and scientific
enterprises. In this course, the functioning ofdhsilding blocks for digital systems are studied
and designed.

OBJECTIVES:

e To introduce the important basic parameters anorgtieal aspects of Boolean algebra
e To design combinational & sequential logic circuitsl verify its functionality using VHDL

UNIT | DIGITAL FUNDAMENTALS 9

Analog versus Digital, Fan-In, Fan-Out, propagatitelay, power dissipation, Noise Margin,
Number systems: Binary, Octal, Decimal, Hexadecimhlumber-Base Conversions,
Complements of Number, Binary Codes, Boolean Algel38witching algebra, axioms and



theorems, Logic gates: AND, OR, NOT, NAND, NOR, ER(EXNOR, Canonical and Standard
Forms.

UNIT II COMBINATIONAL CIRCUIT DESIGN 9

Logic minimization using Karnaugh’'s map: 3 variahle variables and 5 variables, Logic
minimization using Quine Mc-Cluskey method, Arithiineoperations: Half adder, full adder,
ripple carry adder, lookahead adder, subtractoaryi multiplier, Selection logic: Multiplexer,
De-multiplexer, decoder, encoder, priority encodesignitude comparator.

UNIT Il SYNCHRONOUS SEQUENTIAL CIRCUIT DESIGN 9

Latches and Flip flops: SR, JK, T and D, excitatiables and excitation equations, Counters:
Ripple counters, ring counters, modulo countersft $@gisters: SISO, SIPO, PISO, PIPO,

Universal shift registers, Analysis of clocked sewfial circuits, Synchronous FSM: Mealy and

Moore Models, Design procedure, Design of sequéetector, counters.

UNIT IV ASYNCHRONOUS SEQUENTIAL CIRCUIT DESIGN 9

Asynchronous FSM: Analysis Procedure, Circuit withtches, cycles and race conditions,
Design procedure, Reduction of Flow tables, Raee &issignment, Hazards, Design examples.

UNIT V HARDWARE DESCRIPTIVE LANGUAGE: VHDL 9

Introduction to VHDL, Design entry in VHDL: Entityrchitecture, coding style (behavioral and
structural), Coding syntax: sequential statemesdecif statement, sensitivity list, Behavioral
design of combinational logic blocks: multibit addeselection logic, encoder, decoder,
comparator, Behavioral design of sequential lodacks: counters, shift registers, finite state
machines and sequence detector, Introduction tdéssh.

LIST OF EXPERIMENTS 30

1. Design and implement an arithmetic unit which dedieast two operations using
combinational logic.

Design and implement combinational logic circulitattcompare two numbers.

Design and implement an adder which adds two nusnbeany lengths with minimal
components.

4. Design and implement a sequential circuit to detezigiven sequence.

5. Design a 3-bit counter which counts in ascendirgowhen mode control input is zero
and in gray code sequence otherwise.

6. Design and implement a finite string recognizerchiihas one input (X) and one output
(2). The output is asserted whenever the inputesecpi ...010... has been observed, as
long as the sequence 100 has never been seen.

7. Design and implement a BCD to Excess-3 code coewert

8. Design and implement a traffic light controller.

9. Design and implement a digital combinational lock.

10. Design and implement a vending machine

wnN

Note: Students have to do four experiments by dngame from 1 to 3; two from 4 to 7 and
one from 8 to 10. Students should not repeatdheesset of experiments in the coming years

TOTAL PERIODS: 75



OUTCOMES:
At the end of the course, the student should be abto:
CO1: Apply the knowledge of Boolean algebra and simgdifion of Boolean expressions

to deduce the digital circuits

CO2: Design combinatorial logic circuits including amtletic logic, selection logic and

code conversion

CO3: Design synchronous and asynchronous sequential éoguits
CO4: Design combinational and sequential logic circuggig VHDL
COb5: Evaluate relevance and use of engineering fundaatseint digital system design to

advanced industrial/societal applications or prasiuc

CO6: Communicate effectively through reflections, rep@nd presentations

TEXT BOOK:

1.

M.Morris Mano and Michael D.Ciletti, Digital Bgn Pearson, 6th Edition, 2018. (Unit |
to V)

REFERENCE BOOKS:

1. Salivahanan S and Arivazhagan S, Digital Ciscand Design, Oxford University Press,
Fifth Edition, 2017.
2. John F. Wakerly, Digital Design Principles d&vdctices, Prentice Hall, Fourth Edition,
2012.
3. Charles H. Roth and Larry L. Kenney FundameraéLogic Design, Cengage learning,
Seventh Edition, 2018.
4. Donald D. Givone, “Digital Principles and DesigTata Mcgraw Hill, 2003.
5. Kenneth L. Short, VHDL for Engineers, Prentital, 2009.
CO — PO AND PSO MAPPING
Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 3|4 |56 |7 |8 |9 |10|212|12] 1| 2 | 3
CO1 3 3 2 2 3 1
CO2 31 3| 3] 3| 1 3 2
CO3 3 3 3 3 1 3 2
CO4 3 3 3 3 3 3 2
CO5 3 3 3 3 3 2 1 3 2 1 3 2
CO6 3 3 1| 2 1




COURSE CODE COURSE TITLE L T P C

UEC2304 OOPS AND DATA STRUCTURES 3 0 0 3

OBJECTIVES

* To understand the object oriented programming quiscesing C++.
» To apply object oriented programming principleslata structures.
* To use linear and non-linear data structures irouarapplications

UNIT | BASICS 8

Getting Started: Simple C++ program — Input/Outpiatriables and Basic TypdBrimitive built-

in types — Variables — Compound types; Expressianshmetic — logical and relational —
Assignment — Increment and decrement operatorter8éats: Conditional — Iterative — Jump;
Strings, Vectors and Arrays: Library string typeibrary vector type — Iterators — Arrays.

UNIT Il OOP CONCEPTS 11

Functions: Basics — Argument passing — Return tygres return statements — Overloaded
functions; Classes: Defining abstract data typesiceess control and encapsulation —
Constructors — Static class members; Exception|mandverloaded Operations: Arithmetic

and relational operators; Object Oriented ProgramymbDefining base and derived classes —
Access control and inheritance.

UNIT Il LINEAR DATA STRUCTURES 9

List ADT: Array implementation of list — Linked lis- Applications: Polynomial addition; Stack
ADT: Stack model — Implementation of stacks — Apglions: Postfix expressions — Infix to
postfix conversion; Queue ADT: Queue model — Aiiraplementation of queue — Applications
of queues.

UNIT IV NON-LINEAR DATA STRUCTURES 9

Trees: Preliminaries — Binary trees — Traversdbsnary search tree ADT; Graphs:
Definitions — Representation of graphs — ShorteghRAlgorithm: Dijkstra’s algorithm;
Minimum Spanning Tree: Prim’s algorithm.

UNIT V PRIORITY QUEUE, SORTING 8

Priority Queues: Model, Binary heap; Sorting: Iner sort — Heapsort — Mergesort — External
sorting: Multiway merge — Polyphase merge.
TOTAL PERIODS: 45

OUTCOMES:
At the end of the course, the student should be abto:

CO1: Make use of the control structures of Cdifferent applications.

CO2: Apply the concepts of data abstraction, psalaton and inheritance for problem
solutions.

CO3: Select suitable linear data structuresliiferent problem solutions.

CO4: Apply non-linear data structures to vasipuoblems.

CO5: Demonstrate the use of various sortingrétgns.



TEXT BOOKS:

1. Stanley B. Lippman, Jose Lajoie, and Barbara E. Mdd2. C++ Primer, 5th edition.
Addison-Wesley Professional.

2. Mark Allen Weiss, “Data Structures and Algorithm aysis in C++”, 3rd Edition,
Pearson Education, 2007

REFERENCE BOOKS:

1. Deitel and Deitel, “C++, How To Program”, Fifth Edn, Pearson Education, 2005.

2. Bhushan Trivedi, “Programming with ANSI C++, A SteBy - Step approach”, Oxford
University Press, 2010.

3. Bjarne Stroustrup, “The C++ Programming Langua@ed, Edition, Pearson Education,
2007.

4. Herb Schildt. 2002C++: The Complete Reference, 4th Edition (4 ed.). McGFkilly
Inc., New York, NY, USA

5. Goodrich, Michael T., Roberto Tamassia, David MetiData Structures and Algorithms
in C++”, 7th Edition, Wiley. 2004.

CO - PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO| PSO| PSO| PSO
1 2 3 4 5 6 7 8 9 [ 10 | 11 | 12 1 2 3
Co1 1122 2 1
CO2 11 21]3]|2 1 1] 1
CO3 212|133 1 111
CO4 212|133 1 111
CO5 11 2|2 2 1
COURSE CODE COURSE TITLE L | T P C
UEC2376 SIGNALS AND SYSTEMS 3 0 0 3
PREAMBLE :

Signals and Systems play a vital role in the maglg$ such as communication systems, speech
& image processing, aeronautics, biomedical sys&ims Signals are mostly continuous in
nature and can be converted to discrete. Systespsmd to signals, processes them to provide
required outputs. This course provides the basiovkedge required for further processing and
analysis of signals and systems for any application

OBJECTIVES:

e To understand the basic properties of signal &esyst
e To know the methods of characterization of LTI eys$ in time domain
e To analyze continuous time signals and systemisar-ourier and Laplace domain



e To analyze discrete time signals and systems ifrtleier and Z transform domain

UNIT | CLASSIFICATION OF SIGNALS AND SYSTEMS 9

Continuous-Time signals (CT), Discrete-Time signd@d’) - Step, Ramp, Pulse, Real and
complex exponentials, Sinc, Impulse, Exponentitds§ification of CT and DT signals - periodic
and aperiodic signals, Energy and Power signalsgd®&a signals- Continuous-time and Discrete-
time sinusoids and its properties — Operationsgmass-Dependent and Independent Variables-
CT systems and DT systems - Linear & Nonlinear, &variant & Time-invariant, Causal &
Non-causal, Static and Dynamic and Stable & Unstabl

UNIT Il ANALYSIS OF CONTINUOUS TIME SIGNAL 9

Fourier series analysis (Exponential only)- Prapsrof Fourier series -Time shifting, Frequency
shifting and Parseval's Theorem in Fourier sef@b’s phenomenon. Fourier Transform and
its properties - Linearity, Time shift, Time scajrFrequency shift, Duality, Differentiation in
time and frequency, Convolution, Multiplication aR@rseval's Theorem. Review of Laplace
transform- Pole-Zero diagram in s-domain, Regio@ofhvergence (ROC)- Properties of ROC-
Inverse Laplace transform.

UNIT Il LINEAR TIME-INVARIANT CONTINUOUS TIME SYST EMS 9

Differential equation, Representing CT system udiifferential equations — Application of

Laplace transform to RL, RC and RLC circuits- Ingaulresponse- Causality and Stability,
Convolution integral- Properties of convolutiondgtal (Statement only)- Transfer function of
CT systems-Analysis of CT systems using Fourier lamplace transform- Interconnection of
system —Cascade and Parallel.

UNIT IV ANALYSIS OF DISCRETE TIME SIGNALS 9

Sampling of CT signals, Frequency domain represientaf sampling, Reconstruction of a band-
limited signals from its samples- Z-transform, Peléero diagram in z-domain, properties of Z-
transform -Linearity, Time shift, Time scaling, TenReversal, Frequency shift, Convolution, and
Correlation, Inverse Z-transform- Partial fractiorethod. Discrete-Time Fourier Transform
(DTFT) and Inverse DTFT- Properties- Periodicitgl&arseval’s theorem.

UNIT V LINEAR TIME INVARIANT - DISCRETE TIME SYSTE MS 9

Difference equations, Impulse response, Convolusiom, Z-transform and DTFT Analysis of
Recursive & Non-recursive systems. Block diagrapresentation, Direct Form-1 and Direct
Form-Il - Cascade and Parallel forms, Interconoactif DT systems — Cascade and Parallel

TOTAL PERIODS: 45
OUTCOMES:

At the end of the course, the student should be abto:

CO1: Analyze the properties of signals & systems

CO2: Apply Fourier series, Laplace transform, fienuransform, Z-transform and DTFT
in signal analysis.

CO3: Analyze continuous time LTI systems udtogrier and Laplace Transforms.

CO4: Analyze discrete time LTI systems usinggafisform and DTFT.

TEXT BOOK:



1. Oppenheim A.V, Wilsky S and Nawab S.H, Signals &@ybstems, Prentice-Hall
International, Second Edition, 2011 (Unit | to V)

REFERENCE BOOKS:

1. Lathi B.P, Principles of Linear Systems and Sign@lsford, Second Edition, 2009.

2. Zeimer R.E, Tranter W.H and Fannin R.D, Signalsy&t&ms-Continuous and
Discrete,Prentice-Hall, Fourth Edition, 1998.

3. Oktay Alkin, Signals and Systems: A MATLABORATORY® Integratedpgkpach,
CRC Press,First Edition, 2017.

4. Roberts M.J, Signals & Systems Analysis using T@ns Methods &
MATLABORATORY, Tata-McGraw Hill, First Edition, 208.

5. Luis Chaparro and Aydin Akan, Signals and SystesisguMATLABORATORY,
Elsevier, Third.Edition, 2018

CO - PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 | 3| 4|5 |6 | 7|8 |9 |10|11]|12] 1 2 3
CO1 3 3 2 3 2 2 3 3 2
CO2 3 3 2 3 2 2 3 3 2
CO3 3 3 2 3 3 2 1 2 2 2 3 2
CO4 3 3 2 3 3 2 1 2 2 3 3 2
COURSE
CODE COURSE TITLE L T P C
UEC2311 ANALOG CIRCUITS LABORATORY 0 0 3 |15
PREAMBLE

Analog Circuits Laboratory is designed to providetis-on experience to students to
work with electronic circuits constructed using Baifid OPAMP. The Laboratory enables the

students to apply the knowledge and skills in agiaty the electronic circuits and IC related
problems using both hardware and software.

OBJECTIVES
* To gain hands on experience in designing electranitits like amplifiers and
oscillators

» To apply operational amplifiers in linear and naekr applications
» To acquire the basic knowledge of special funchios
* To use PSpice software for transistor and OP ANVEeda&ircuit design

LIST OF EXPERIMENTS

1. Design and analysis of Common Emitter Amplifiertwand without Emitter Bypass
Capacitor

2. Design and analyse the frequency response of Con8aorce amplifier using JFET



w

Determination of the effect of feedback on the gamd bandwidth of Shunt-Shunt
feedback amplifier

Design of RC phase shift oscillator

Design of Hartley and Colpitts oscillator

Design of Inverting and Non-inverting amplifierang Op-amp

Design of Integrator and Differentiator CircuitsngsOp-amp

Design of Schmitt Trigger using Op-amp.

Design of Astable and Monostable multivibrators\gdNE555

10 Design of Voltage Regulator circuit using LM723

11. Determination of Frequency response of Wien briagmllator using PSPICE

12. Design and Analysis of Instrumentation AmplifieingPSPICE

TOTAL PERIODS: 45

©oNOOA

OUTCOMES
On successful completion of this course, the studewill be able to

CO1: Experiment various types of amplifiensl @scillators using BJT.
CO2: Demonstrate amplifiers and oscillat@® @ operational amplifiers.
CO3: Implement multivibrators and voltageukagors using Ics.

CO4: Examine the performance of electronicusis using PSpice.

LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS (3 STUDENTS/
EXPERIMENT)

S.No Description of Equipment / Software Quantity
1 Cathode Ray Oscilloscope (20 MHz) 15
2 Function Generators (3 MHz) 15
3 Pulse Generator 02
4 Dual Regulated Power Supplies— 30 V) 15
5 Multimetel 15
6 Transistors (BC107/BC547/BFW1 50 eac

Resistors, Capacitors, Inductors, PN-Junction dipde

7 Zener diodes, Power transistors, Potentiometer,|andhs required
wires
8 Op-Amps: uA741, LM723, 7805, 7812, 2N3524, As required
2N3525, 2N3391, AD 633, LM555, and LM5 g
9 Standalone PCs with PSPI 15
1C | Breadboar As require!
CO — PO & PSO MAPPING
Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 | 3| 4|5 |6 | 7|8 |9 |10|11]12] 1 2 3
CO1 3 3 3 3 3 3 2 2 3 3 2
CO2 3 3 3 3 3 3 2 2 3 3 2
COo3 3 3 3 3 3 3 2 2 3 3 2
CO4 3 3 3 3 3 3 2 2 3 3 2




COURSE
CODE COURSE TITLE L T P C
OOPS AND DATA STRUCTURES
UEC2312 LABORATORY 0 0 3 | 15
OBJECTIVES

» To write programs using object oriented programni@ajures in C++
* To implement linear and non-linear data structures
* To apply suitable data structure for various protse

LIST OF EXPERIMENTS

Basic programs using control structures in C++
Programs using arrays and vectors

Programs using classes

Programs using function & operator overloading
Programs using exception handling

Programs using inheritance

Linked list implementation

Application of Stack ADT

Queue ADT implementation

10 Implementation of Binary Search Tree and its traaksr
11.Implementation of Dijkstra’s algorithm
12.Implementation of Binary heaps

13.Sorting algorithms

CoNOGO~WNE

TOTAL PERIODS: 45

OUTCOMES
On successful completion of this course, the studiewill be able to

CO1: Apply object oriented programming featuim program development.
CO2: Implement linked list, stack and queue.

CO3: Implement trees and graphs.

CO4: Apply suitable data structures for sodvproblems.

LABORATORY EQUIPMENT FOR A BATCH OF 35 STUDENTS:

1. Standalone desktops with C++ Compiler - 35 Nos.
(or)

Server with C++ compiler supporting 35 terminalsmare.



CO — PO & PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 | 3| 4|5 |6 | 7|8 |9 |10|11]|12] 1 2 3
CO1 21233 1 2 1 1
CO2 1 (12|33 1 2 1
CO3 112]3]|3 1 2 1
CO4 212|133 11112 1| 1
COURSE CODE COURSE TITLE L T P C
UEC2401 MICROCONTROLLERS 3 0 0 3
PREAMBLE :

Microcontrollers have become important building di® in embedded system design. It is
important for student to understand the architectdra microcontroller and its interfacing with

various modules. 8051 microcontroller architectym@mgramming, and interfacing is dealt in

detail in this course. Architecture, instructiom aed assembly language programming of ARM
microcontroller are also covered in this course.

OBJECTIVES:

To understand the architecture of 8051 microcoletrol

To learn the development of assembly language anogring of 8051.
To learn the design aspects of I/O and Memory fatang circuits.

To understand the architecture of ARM microconéoll

To learn the development of assembly language anogring with ARM
microcontroller and interface memory.

UNIT I THE 8051 MICROCONTROLLER ARCHITECTURE 9

8051 Microcontroller Architecture — Memory orgartina — Register Banks- Bit addressable
area in memory - SFR — working registers - Addressnodes - Instruction set - Instruction
timing, Data transfer - Arithmetic — logic - compar rotate instructions - Assembly language
programming.

UNIT Il 8051 TIMER, SERIAL PORT and I/O PORT PR OGRAMMING 9

Time delay for various 8051 chips - machine cycldelay calculation - Timer module -
Programming 8051 timers and counters - Serialguottitecture - basics of serial communication
- serial port programming - memory address decodinterfacing 8051 with external memory.

UNIT I 8051 INTERRUPTS AND INTERFACING 9



8051 Interrupt structure - Programming timer inipts, external hardware interrupts, serial
communication interrupt - LCD interfacing — Keybddnterfacing — ADC, DAC and sensor
Interfacing — Stepper Motor Interfacing - DC moitaierfacing and PWM.

UNIT IV ARM MICROCONTROLLER — ARCHITECTURE 9

The Acorn RISC Machine — Architectural inheritarc€he ARM Programmer’s model — ARM
development tools - Instruction set - Data transistructions — Data processing instructions —
control flow instructions — Assembly Language peogming — 3 stage pipeline- 5 stage pipeline
— ARM Instruction execution.

UNIT V ARM MICROCONTROLLER - INTERFACING 9

Thumb bit in the CPSR — thumb programmer’s modélsb data processing, branch, Software
interrupt instructions - ARM memory interface — Aghced Microcontroller Bus Architecture
(AMBA) — ARM processor cores — ARM7TDMi (LPC 2148).

TOTAL PERIODS: 45

OUTCOMES:

At the end of the course, the student should be abto:

CO1: Apply programming techniques in develogimg ALP for 8051 microcontrollers

CO2: Develop ALP to interface timers, serialtmord I/O ports with 8051 microcontroller.

CO3: Interface different peripheral devices vd@b1 microcontroller.

CO4: Comprehend the architecture of ARM micrdcaller.

CO5: Apply programming techniques in developimg assembly language program for
ARM microcontroller and interface memoryefipherals

TEXT BOOK:

1 Mohamed Ali Mazidi, Janice Gillispie Mazidi anality McKinlay, The 8051
Microcontroller and Embedded Systems: Using Asdgraibd C, Pearson education,
Second Edition, 2013. (Unit I to 111)

2. Steve Furber, "ARM System - On - Chip architeet Addision Wesley, 2000.

(Unit IV & V)

REFERENCE BOOKS:

1. Kenneth J.Ayala, the 8051 Microcontroller, Atelsture, Programming and
Applications, West Publishing Company, THadition, 2007.

2. Scott MacKenzie, Raphael Chung-Wei Phan, thd 80i5rocontroller, Pearson
Education, Fourth Edition, 2007.

3. Han-Way Huang, Using the MCS-51 Microcontroller,f@x University Press, Firs,
Edition, 2009.

4. Joseph Yiu, the Definitive Guide to the ARM @xV3, Second Edition, Newnes,
(Elsevier), 2010.

6. Raj Kamal, Microcontrollers, Pearson, Second EdjtkD12.



CO - PO & PSO MAPPING

Program
Course Program Outcomes Specific
PO[PO[PO[PO[PO[PO[PO[PO|[PO[PO]PO][PO]|PSO][PSO][ PSO
1 |2 | 3| 4|5 |6 | 7|8 |9 |10|11]12] 1 2 3
co1 3 (3] 2| 2 1| 3 1
CO2 3|1 3| 2] 1 1 3 1
CO3 3 3 1 2 1 3 2
CO4 2 3 1 1 2 2
CO5 3 3 2 2 1 3 1
COURSE CODE COURSE TITLE L T P C
AHS2476 INDIAN CONSTITUTION 3 0 0 0
OBJECTIVES:
e To teach history and philosophy of Indian consimtoit
e To summarize powers and functions of Indian govemm
e To explain structure and functions of local adntnaigon.
e To demonstrate the organization and working ofJindiciary.
e To discuss financial power and emergency provisions
UNIT I INTRODUCTION® 9

Historical background—Government of India act —idand councils act—-Making of the
constitution - Philosophy of the Indian constitutie Preamble.
UNIT II GOVERNMENT OF THE UNION 9

Powers and Functions of President and Prime MinistCouncil of Ministers—President in
relation to his council - Legislature structure dndctions of Lok Sabha and Rajya Sabha —
Speaker.

UNIT Il GOVERNMENTS OF THE STATES AND LOCAL GOVERN MENT 9

The state executive: General structure — GovernGouncil of ministers —State legislature.
Local government - Panchayat — Municipality — Powarthority and responsibilities
municipalities.

UNIT IV THE JUDICATURE 9

Organization and Composition of Judiciary — Consitih — Appointment - Qualifications -
Powers and functions of the supreme court — HighitseControl over subordinate courts.



UNIT V

Distribution of financial powers: Need, principle®nder laying distribution of tax revenues-
Distribution of legislative power—Interstate retatiEmergency provisions.

THE FEDERAL SYSTEM

COURSE OUTCOMES:
At the end of the course, the student should be abto:

CO1: Understand history and philosophy of Indianstitution

CO2: Realize powers and functions of Indian goresnt

CO3: Acquire awareness on structure and funstodiocal administration

CO4: Enhance knowledge about organization angposition of judiciary

CO5: Explore the distribution of financial powemnd emergency provisions
TEXT BOOKS:

9

TOTAL PERIODS: 45

1. Basu D.D, Introduction to Indian Constitution, Rrea Hall of India, New Delhi, 2015.
2. Gupta D.C, Indian Government and Politics, VikablRhing House, New Delhi, 2010.

REFERENCE BOOKS:

1. Pylee M.V,

Delhi, 2011.

a s~ wb

CO - PO AND PSO MAPPING

Kashyap S, Our Constitution, National Book TrustwNDelhi, 2010.
The Constitution of India, 1950 (Bare Act), GoveemhPublication.

Jain MP, Indian Constitution Lath7Edition., Lexis Nexis,2014.
Busi SN, Ambedkar BR Framing of Indian Constitutia® Edition, 2015.

Introduction to the Constitution of ladVikas Publishing House, New

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO[PO[PO[PO[PO[PO[PO[PO[PO]PO]PO]PO] PSO] PSO]| PSO
1] 2| 3| 4|5 |6 | 7|8 ]9 |10]11]1 1 2 3
COo1 2 2| 2| 2 2
CO2 2 2| 2| 2 2
COs3 2 2| 2| 2 2
CO4 2 2| 2| 2 2
CO5 2 2| 2| 2 2




COURSE CODE COURSE TITLE L T P C

UEC2402 DIGITAL SIGNAL PROCESSING 3 0 0 3

PREAMBLE:

Digital signal processing is one of the fundameatad essential courses for Electronics and
Communication Engineers. Prerequisites for thissmare knowledge on signals & systems, and
exposure to fundamental concepts of probabilitpthe

This course is focused to introduce the concepafessing of digital deterministic signals in
general and random signals as an extended corRmeuessing of deterministic signals mainly
involves filtering the signals using various fregog selective components, the design criteria,
design methodology and issues in the choice @riiilg techniques. Further, as an introductory
aspect, the multirate signal processing, charatiesiand applications of filters that can handle
random signals, the adaptive filters, are introducethe student3 his course is a foundation to
other elective courses such as advanced digitabkigrocessing, Speech Processing, Image
processing, etc.

OBJECTIVES:
e To learn the fundamentals of Discrete Fourier ti@ms and its properties.
e To understand the design aspects of frequencytsaetigital filters.
e To interpret the implementation issues in desigmiiggtal filters.
e To understand the concepts of adaptive filters.

UNIT | DISCRETE FOURIER TRANSFORM 9

The concept of frequency in discrete time signBlequency-domain sampling, the discrete
Fourier transform (DFT), DFT as a linear transfotiora Properties of DFT - periodicity,
linearity, time-reversal, symmetry properties, nplitation property - circular convolution.
Linear filtering using DFT - filtering long datacpeéences - overlap save and overlap add method.
Computation of DFT using DIF-FFT and DIT-FFT.

UNIT Il DESIGN OF FIR FILTERS 9

Ideal filter characteristics, causality and its licgtions, characteristics of practical frequency
selective filters. Design of FIR filters - Symmet&IR filters, design of linear-phase FIR filters
using windows: rectangular window, Hamming windéwequency sampling method.

UNIT Il DESIGN OF IIR FILTERS 9
Design of analog filters - Chebyshev filter — TypButterworth filter. Design of digital IIR low-
pass filter from analog filters - impulse invarianmethod and bilinear transformation.

UNIT IV IMPLEMENTATION OF DISCRETE-TIME SYSTEMS 9

Structures for the realization of discrete-timetsyss: structures for FIR systems - direct-form,
cascade-form, Effects of quantization of FIR filtyefficients. Review of structures for IIR

systems. Round-off effects in IR filters - limiyde oscillations, scaling to prevent overflow.
Statistical characterization of quantization effaatrealization of digital filters.

UNIT V MULTI-RATE PROCESSING & ADAPTIVE FILTERS 9



Multi-rate processing — decimation, interpolatisampling rate conversion by rational factor
Wiener filter - Discrete Wiener Hoff equations. Basof adaptive filters, FIR Adaptive filters,
Adaptive filters based on steepest descent methed,MS algorithm

TOTAL PERIODS: 45
OUTCOMES:

At the end of the course, the student should be abto:

CO1: Apply discrete Fourier transform for theabysis of digital signals and systems.

CO2: Design and realize a frequency selectigigad IIR filters

CO3: Design and realize FIR filters

CO4: Characterize quantization effects in digitters.

CO5: Apply, analyse and evaluate the multi-ratecessing and adaptive filtering in
engineering applications

TEXT BOOK:

1. John G. Proakis, Dimitris G. Manolakis, Digiagnal processing - principles, algorithms
and applications, Pearson Education, Fourth Edi2007(Unit | to V)

REFERENCE BOOKS:

1. Alan V. Oppenheim, Ronald W. Schaffed dohn R. Buck, Discrete time signal

Processing, Prentice Hall, Third Editi@009

2. Vinay K. Ingle and John G. Proakis, Digital SigRabcessing using
MATLABORATORY,
Cengage learning, Third Edition, 2011

3. Sanijit K. Mitra, Digital Signal Processing: Amputer based approach, McGraw Hill,
Second Edition, 2000

4. Ashok Ambardar, Digital Signal Processingnadern introduction, Cengage Learning
First Edition, 2006
Monson H. Hayes, Statistical Digital Signal Prateg and Modeling, Wiley Publishers,

2011.
CO — PO AND PSO MAPPING
Program
Course Program Outcomes Specific
Outcomes Outcomes
PO| PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 |3 | 4|5 |6 |7 |89 |10|11]|12] 1 2 3
CO1 3 2 2 3 2 3 3
CO2 3 2 3 3 2 3 3 3
CO3 3 2 3 3 2 3 3 3
CO4 3 2 3 3 2 3 3
CO5 3 2 3 2 3 2 2 3 3 3 3 3




COURSE CODE COURSE TITLE L T P C

CONTROL SYSTEMS
UEE2476 ENGINEERING 3 0 0 3

PREAMBLE :

It helps in understanding the importance of trangfaction models in analysing any physical

systems. This course helps in providing adequatewledge about the control system

components. In addition, this course helps in aatythe given system both in time domain and
frequency domain. Moreover, this course introduties stability analysis and design of

compensators technique for the given system. Kinalstate variable representation of physical
systems and its effect is introduced to analyserthk input multi output system.

OBJECTIVES:

* To explain the importance of transfer function indualling physical systems

* To analyse any system with respect to time domadhfilequency domain

» To explain the stability of the system

* To Design and analyse a compensator system an€&iioller to meet the desired
specifications and to improve the stability of gystem.

UNIT | SYSTEMS AND THEIR REPRESENTATION 9

Basic elements in control systems — Open and cléssul systems — Electrical analogy of
mechanical and thermal systems — Transfer funeti®ynchros — AC and DC servomotors —
Block diagram reduction techniques — Signal floapirs.

UNIT Il TIME RESPONSE 9

Time response — Time domain specifications — Tybésst input — | and Il order system response
— Error coefficients — Generalized error seriestealy state error — Root locus construction-
Effects of P, PI, PID modes of feedback controlm@iresponse analysis - Implementation using
MATLABORATORY

UNIT Il FREQUENCY RESPONSE 9

Frequency response — Bode plot — Polar plot — Nygquiot- Constant M - N circles - Nichols
Chart- Determination of closed loop response fapan loop response - Correlation between
frequency domain and time domain specificatiomsplementation using MATLABORATORY

UNIT IV STABILITY AND COMPENSATOR DESIGN 9

Characteristics equation — Routh Hurwitz criterto®erformance criteria — Lag, lead and lag-
lead networks — Effect of Lag, lead and lag-leashgensation on frequency response analysis -
Design of compensator network using Bode plot.-lém@ntation using MATLABORATORY

UNIT V STATE VARIABLE ANALYSIS 9

Concept of state variables — State models for tiaed time invariant Systems — Solution of
state and output equation in controllable canonicah — Concepts of controllability and
observability — Implementation using MATLABORATORY

TOTAL PERIODS: 45



OUTCOMES:
At the end of the course, the student should be abto:

CO1: Explain the importance of transfer functiormodelling physical systems.
CO2: Analyse any system with respect to time doma

CO3: Analyse any system with respect to frequetmpain

CO4: Explain the stability of the system.

CO5: Design and analyse a compensator systeneéb time desired specifications.
CO6: Design a PID controller to improve the digbof the system.

TEXT BOOKS:

1.

2.

3.

1. S.Salivahanan, R.Rengaraj, and G.R.Venkatalarsh@ontrol systems Engineering,
Pearson India Education, 2015.

Nagarath, 1.J. and Gopal, M., Control Systems Esgimg, New Age International
Publishers, 2017.

Benjamin C. Kuo, Automatic Control Systems, Wilg@14

REFERENCE BOOKS:

1. Katsuhiko Ogata, “Modern Control Engineering”, Peear India Education, 2015.
2. Richard C.Dorf and Bishop, R.H., “Modern Control s&ms”, Pearson India
Education,2009.
3. John J.D., Azzo Constantine, H. and HoupisSttidu$heldon, “Linear Control System
Analysis and Design with MATLABORATORY”, CRC Tayl&rFrancis Reprint 2009.
4. RamesC.Panda and T. Thyagarajan, “An IntroductidProcess Modelling Identification
and Control of Engineers”, Narosa Publishing Ho26d,7.
5. M.Gopal, “Control System: Principle and design”, &taw Hill Education, 2012.
6. NPTEL Video Lecture Notes on “Control Engineeringy“Prof. S. D. Agashe, IIT
Bombay.
CO — PO AND PSO MAPPING
Program
Course Program Outcomes Specific
Outcomes Outcomes
PO[PO[PO[PO[PO[PO[PO[PO]PO[PO]PO][PO]|PSO][PSO] PSO
1|2 | 3| 4|56 | 7|8 |9 |10|11]12] 1| 2 | 3
cor |3 1
co2 | 3|3 2
CO3 3] 3 2
cos |3 |3 2
Cco5 3133 2| 3
CcCO6 313 3] 2| 3




COURSE CODE COURSE TITLE L T P C

UEC2403 ELECTROMAGNETIC FIELDS 3 1 0 4

PREAMBLE:

Electromagnetic fields is one of the most essestibjects for electronics and communication
engineering students. It is the study of the plajsiiehavior of electric and magnetic fields

produced by charges and currents, the laws thatrgahese behaviors, and the mathematical
methods for using and applying these laws. The ntapics covered are electrostatics,

magnetostatics, time-varying fields and plane waVéss course is the foundation for antenna
engineering, microwave engineering and optical comoation.

OBJECTIVES:

To understand and apply vector-analysis techniquekctromagnetics.

e To gain conceptual and basic mathematical undetsigrof electric and magnetic
Fields in free space and in materials.

e To understand the coupling between electric andnetggfields through Faraday's
Law, displacement current and Maxwell's equations.

e To understand wave propagation in lossless anassylmedia.

UNIT | VECTOR ANALYSIS 12

Electromagnetic model, Units and constants, Rewkwector algebra, Rectangular, cylindrical
and spherical coordinate systems, Line, surfacevahame integrals, Gradient of a scalar field,
Divergence of a vector field, Divergence theoremrl ©f a vector field, Stoke's theorem, Null
identities, Helmholtz's theorem.

UNIT Il ELECTROSTATICS 12

Electric field, Coulomb's law, Gauss's law and mapions, Electric potential, Conductors in
static electric field, Dielectrics in static elactfield, Electric flux density and dielectric cdast,
Boundary conditions, Electrostatic energy, Poissamd Laplace's equations, Capacitance of
various geometries (parallel plate, cylindrical aptherical) using Laplace's equations, Current
density and Ohm's law, Electromotive force and Khaff's voltage law, Equation of continuity
and Kirchhoff's current law.

UNIT I MAGNETOSTATICS 12

Lorentz force equation, Law of no magnetic monogolempere's law, Vector magnetic
potential, Biot-Savart law and applications, Magméeld intensity and relative permeability,
Magnetic circuits, Behaviour of magnetic materidgundary conditions, Inductance and
inductors (toroid and solenoid), Magnetic energyagdetic forces and torques (Hall effect,
infinitely long parallel conductors, rectangulaojn

UNIT IV TIME-VARYING FIELDS AND MAXWELL'S EQUATIO NS 12

Faraday's law, Displacement current and Maxwell-Aredaw, Maxwell's equations, Potential
functions, Electromagnetic boundary conditions, Waguations and solutions, Time-harmonic
fields.



UNIT V

PLANE ELECTROMAGNETIC WAVES

12

Plane waves in lossless media, Plane waves in losxjia (low-loss dielectrics and good
conductors), Group velocity, Electromagnetic pofiexr and Poynting vector, Normal incidence
at a plane conducting boundary, Normal incidence@ane dielectric boundary.

OUTCOMES:
At the end of the course, the student should be abto:

TOTAL PERIODS: 60

CO1: Demonstrate knowledge and understandifignofamental electromagnetic laws
and concepts

CO2: Discuss the understanding of the effechaferials on electric and magnetic fields.

CO3: Analyze electric and magnetic field quaedifrom simple charge and current
Distributions

CO4: Analyze electric and magnetic field frorplane wave normally incident on a
Metallic dielectric material.

TEXT BOOK:

1 Cheng D.K., Field and wave electromagnetics, Pedtstucation, Second Edition
1989. (Unit I to V)

REFERENCE BOOKS:

1. Griffiths D.J, Introduction to Electrodynamié®arson Education, Fourth Edition
2013.
2. Notaros B.M, Electromagnetics, Pearson, Nesgey, 2011
3. Hayt W.H and Buck J.A, Engineering electagmetics, McGraw-Hill (India), seventh
Edition, 2006.
4. Sadiku M.N.O and Kulkarni S.V, Principldsetectromagnetics, Oxford (Asian
Edition), Sixth Edition, 2015.
5. Salivahanan S and Karthie S, Electromagreéld Theory, McGraw Hill Education
Second Edition, 2018.

CO - PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 |3|4|5]|6 |7 |89 |10|11]1 1 2 3
COo1 2 | 3 2 1| 1 3
CO2 3 2 3
CO3 3| 3 10 1 3 1
CO4 3 3 1 3 1




COURSE CODE COURSE TITLE L T P C

PRINCIPLES OF
UEC2404 COMMUNICATION SYSTEMS 3 0 0 3

PREAMBLE :

Analysis and design @nalogcommunication systems forms the basis for undedstgrdigital,
wireless and several other personal communicatigsiems. The signals are modulated,
transmitted through a variety of communication raedind recovered at the destination. The
analysis includes the possible noise sources tbs Gourse provides the basic knowledge
required for designing and analyzing the analogroamication system in presence of noise.

OBJECTIVES:

e To introduce the concepts of analog modulationnegles and their spectral
characteristics.
To understand the properties of random processes.
To know the effect of noise on communication system
e To study the limits set by Information Theory.

UNIT | AMPLITUDE MODULATION 9

Amplitude Modulation- Double-Sideband Suppressedi®@aAM, Conventional AM, Single-
Sideband AM, Vestigial Side-band AM — Implementatad AM Modulators and Demodulators
— Power Law Modulation, Balance Modulator, Enveldpetector, Demodulation of DSBSC,
SSB signals - Superheterodyne Receiver.

UNIT Il ANGLE MODULATION 9

Angle Modulation - Representation of FM and PM sign Spectral Characteristics of Angle
Modulated Signals - Angle Modulation by a sinusogignal - Angle Modulation by an arbitrary
message signal — Implementation of Angle Modulatond Demodulators - Varactor diode
modulation — Indirect generation - balanced disgration of angle modulation.

UNIT Il RANDOM PROCESS 9

Random Variables - Random Process — Basic Conc8pasistical Averages, Wide Sense
Stationary Processes, Multiple Random Processassiiission of Random Process through a
Linear System, Power Spectral Density of Statiofngcesses, Power Spectra in LTI Systems,
Gaussian and White Processes, Filtered Noise Preges

UNIT IV EFFECT OF NOISE ON ANALOG COMMUNICATION 9

Effect of Transmission Losses and Noise in Analogdivlation — Characterization of Thermal
Noise Sources, Effective Noise Temperature andeéNiBigure - Transmission Losses. Effect of
Noise on Amplitude Modulation Systems — Basebandtesy, DSB-SC AM, SSB-AM,
Conventional AM, Effect of Noise on Angle Modulatie Threshold effect, Pre-emphasis and
de-emphasis, Comparison of Analog Modulation System

UNIT V INTRODUCTION TO INFORMATION THEORY 9



Modelling Information Sources, Measure of InformatiJoint and Conditional Entropy, Mutual
Information, Differential Entropy, Source Codingeéldiem, Source Coding Algorithms — The
Huffman Source Coding Algorithm, the Lempel-Ziv o1 Coding Algorithm, Modelling of
Communication Channels — Channel Coding Theorem.

TOTAL PERIODS: 45
OUTCOMES:

At the end of the course, the student should be abto:

CO1: Demonstrate an understanding of Analog Matthut Principles.

CO2: Comprehend and use the concepts of Randoce$¥ to the design of Communication
system.

CO3: Analyze the noise performance the noise padace of Analog Modulation systems

CO4: Apply the concepts of source coding techesgior the design of systems

TEXT BOOK:

1. Proakis.J.G, Salehi.M, Fundamentals of Comnatioic Systems, Pearson Education
Second edition, 2006. (Unit | to V)

REFERENCE BOOKS:

1. Haykin.S, Communication Systems, John Wiley, Sededition, 2005

2. Lathi B.P, Modern Digital and Analog Communicati®pstems, Oxford University
Press, Third Edition, 2007.

3. Roody D, Coolen.J, Electronic Communications, Hlurth Edition, 2006

4. Berbard Sklar and Fredric J. Harris, Digital Comications: Fundamentals and
Applications - Prentice Hall Communications, Thidition, Pearson, 2020.

5. Hsu.H.P, Schaum Outline Series - Analog andt&li§ommunications, TMH, 2006

CO — PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO| PSO| PSO
1|2 |3| 4|5 |6 | 7|8 |9 1011|121 2 3

CcO1 2 3 2 3
cor |2|3]1 3
co3 | 3|33 3
CO4 3| 3] 3| 3] 3 1 3 1 3




COURSE
CODE

UEC2411 MICROCONTROLLERS LABORATORY | O 0 3 1.5

COURSE TITLE L T P C

PREAMBLE

Microcontrollers Laboratory course helps the stuslén develop their knowledge on processor
architecture and the programming skills. This Lalbanry course provides hands-on experience
to interface 1/0 devices, perform A/D and D/A corsiens, design traffic light etc. The skills
acquired through the experiments help the studentdo their projects and enhance their
knowledge on the latest trends and technologies.

OBJECTIVES
» Tointroduce assembly language programming conegqideatures oscillators.
» To write assembly language program for 8051.
* To interface I/O interfaces with 8051 microconteoll
* To interface I/O interfaces with ARM (LPC2148).

LIST OF EXPERIMENTS
8051 PROGRAMS USING KITS AND EDSIM51

1. Arithmetic instructions — Program to perform Adlolit, Subtraction, Multiplication and
Division operations, program to find square andecub

Boolean and Logical instructions — Program to cotaple logical instructions

Data transfer — Program for block data movemerdhamnge a block of data

Searching and sorting — sorting, exchanging, figdamgest element in an array

Code Conversions — Program to convert HEX to Decimaaber and Decimal to HEX
number

6. Programs to generate delay, Programs using sentapd on-chip timer / counters

7. Matrix Operations

abrwn

8051 PERIPHERALS AND INTERFACING EXPERIMENTS

1. Interfacing Stepper motor control interface.
2. Interfacing DAC to generate waveforms of patactrequency
3. Automatic Traffic light control system using 8051

ARM (LPC2148) INTERFACING EXPERIMENTS

1. Develop an embedded C program to verify therfating of ADC and DAC with ARM
Microcontroller

2. Develop an embedded C program to vehigyinterfacing of keyboard with ARM
Microcontroller.

3. Develop an embedded C program to vénigyinterfacing of Pulse Width Modulation
(PWM) kit with ARM microcontroller.

TOTAL PERIODS: 45
OUTCOMES

On successful completion of this course, the studiewill be able to
CO1 : Develop and test simple assembly language pragtesimg 8051 instruction sets



CO2 : Design and interface various peripheral devicis 8051
CO3 : Develop ALP to interface different peripheralsitwARM (LPC2148)

LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS (3 STUDENTS/

EXPERIMENT)

S.No Description of Equipment / Software Quantity
Interfacing Units - ADC interface, DAC interface,
1 Traffic light interface, stepper motor control irfeece, 3 Each
Keyboard interfac
2 8051 Trainer kits 15
3 Desktop Computers with Edsim'Simulators (805) 15
4 ARM Trainer kit (LPC214¢ 15
5 Keil pVision 15
CO — PO AND PSO MAPPING
Program
Course Program Outcomes Specific
Outcom Outcomes
es PO |PO|PO|PO|PO|PO|PO|PO|PO|POLl|PO1|POL1|PS| PS|PS
1(2|3|4|5|6|7|8|9|] 0| 1] 2 |01/02/03
Co1 3 3 0 3 3 3 2 1 1 3 3 3
CO2 3 3 3 3 3 3 2 1 1 3 3 3
Co3 3 3 3 3 3 3 2 1 1 3 3 3
COURSE
CODE COURSE TITLE T P C
DIGITAL SIGNAL PROCESSING
UEC2412 LABORATORY 0 3] 15
PREAMBLE

Digital Signal Processing (DSP) is one of the besiirement in many engineering and
non-engineering fields such as communication systeapeech & image processing, artificial
intelligence and robotics, biomedical systems, wadind finance etc., This Laboratory course
is intended to provide the basic knowledge requiceckcord a signal in real-time and how to
analyze its frequency content to perform variogsai processing operation. It also intended to
provide a practical knowledge on how to design botinventional and adaptive filters to

eliminate the background correlated and non-caedlaoises.

OBJECTIVES

* To generate/record a signal in real-time and apahous signal processing algorithm



To implement DFT and analyze the frequency coraédeterministic and random
signals
To implement FIR & IIR filters and understand thgpiact of finite word length effects

To design an Adaptive filter to eliminate the ctated noise in the communication
signal

LIST OF EXPERIMENTS

1.
2.

Generate various discrete-time (DT) sequeandsandom noise
Record a signal with background noise in tieaé using a microphone and perform
sectioned convolution with a Sinc function

3. Analyse the spectrum of the generated/recosagdhl using DFT

4. Design a Butterworth and Chebyshev IIR filtergliminate the background noise in the
generated/recorded signal

5. Design a Linear phase FIR filter to elimintte background noise in the recorded signal

6. Demonstrate the impact of finite word lengthtlee performance of FIR/IIR filters

7. Design and demonstrate an Adaptive filteditniaate the correlated noise in the
generated/recorded signal

8. Design an N-Band Audio Equalizer and demonstrateffects for an audio signal

TOTAL PERIODS: 45
OUTCOMES

On successful completion of this course, the studiewill be able to

CO
CO
CO

1: Generate/record a signal and applywuarsignal processing algorithm

2: Implement DFT/FFT to analyse the frewyespectrum of the DT signals

3. Design FIR/IIR filters to eliminate tbhackground noise and analyse the impact of
finite word length in the desigridters

CO4: Analyze discrete time LTI systems ushgansform and DTFT

LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS (3 STUDENTS/
EXPERIMENT)

S.No Description of Equipment / Software Quantity
1 PC Loaded with MATLABORATORY/Simulink or 30
Other Equivalent Softwa
2 Microphone and Speak 15 eact
CO — PO AND PSO MAPPING
Program
Course Program Outcomes Specific
Outco Outcomes
mes |PO|PO| PO |PO|PO|PO|PO|PO|PO|POl|POl|PO1| PS| PS | PS
1 2 3 4 5 6 7 8 9 0 1 2 01/02|03
cor | 32| 2] 3| 3] 1] 1 3| 2 1 2| 2
co? 3 3 3 3 3 1 1 3 2 1 3 3
coz | 3 3] 3| 3| 3| 1| 2 3| 2 1 30 1
coa | 3 ]3] 3| 3| 3| 1| 2 3| 2 1 3] 1




COURSE CODE COURSE TITLE L T P C
UEC2501 DIGITAL COMMUNICATION 3 0 0 3

PREAMBLE:

Analysis and design of digital communication systeforms the basis for understanding
advanced digital modulation techniques, wirelesd several other personal communication
systems. This course aims at covering the maircsoguich as digitization methods, waveform
coding techniques, and spread spectrum. It empeadize baseband and passband signal
transmission strategies. It also provides an intfdegmalysis of error control coding. Hence
enables the students to get a better insight h@exkisting custom communications.

OBJECTIVES:
e To represent the analog signals in digital forrmgsvaveform coding techniques.
e To understand the ISI, pulse shaping and corréaibding.
e To comprehend the fundamentals of channel coding.
e To learn the principles of spread spectrum moduteschemes.

UNIT 1 WAVEFORM CODING TECHNIQUES 9

Sampling - Quantization, Quantization noise, Rolfpsantization - Pulse Code Modulation -
Linear Prediction, Differential Pulse Code Moduati Delta modulation - Adaptive Differential
Pulse Code Modulation, Adaptive Delta Modulation.

UNIT Il BASEBAND SIGNALLING 9

Line codes and PSD of line codes - Inter Symbarfetence, Nyquist criterion for distortion
less transmission - Pulse shaping - Correlativeelleoding schemes - Eye pattern —
Equalization -Correlation receiver

UNIT I BANDPASS MODULATION SCHEMES 9

Signal space representation — M-ary systems - @eaer detection, Power Spectral Density &
Bit Error Rate of coherent Binary Phase Shift KeyirBinary Frequency Shift Keying,

Quadrature Phase Shift Keying and Differential Bh8kift Keying - Quadrature Amplitude
Modulation — BER analysis.

UNIT IV ERROR CONTROL CODING 9

Channel coding theorem - Linear block codes - Hamgnaiodes - Cyclic codes - Convolutional
codes - Viterbi Decoder.

UNIT V SPREAD SPECTRUM MODULATION 9

Pseudo noise sequences, Properties - Generati®seoido Noise sequences - Direct sequence
spread spectrum, Processing gain, Jamming Mardow &nd Fast frequency hop spread
spectrum.

TOTAL PERIODS: 45

OUTCOMES:



At the end of the course, the student should be abto:

CO1:

CO2: Comprehend the properties and performantéefcodes
CO3: Apply the knowledge of ISI problems to ursdend the related combating

Solutions.
Compare the error probability of differeigital modulation schemes

CO5: Apply various error control coding schemesranformation bits

Describe spread spectrum modulation sclamdlustrate both DS and FH
Systems

CO4:

COe6.

TEXT BOOK:
1. Haykin S, Digital Communications, John Wiley, 20q®&nit | to V)

REFERENCE BOOKS:

1. Proakis J.G, Digital Communication, Tata M@a@Hill Company, Fifth Edition,
2. Bernard Sklar and Fredrick.J.Harris, DigitainGnunications: Fundamentals and
Applications, Third Edition, 2020
3. Lathi B. P, Modern Digital and Analog Communicati®ystems, Oxford University
Press, Third Edition, 2007
4. Hsu H.P, Schaum’s Outline Series — Analog aigit& Communications, Tata Mc
Graw Hill Company, Third Edition, 2006.
5. Roody D, Coolen J, Electronic Communicatid?id], Fourth Edition, 2006.

CO - PO AND PSO MAPPING

Represent and analyze analog signals thrdiffgrent waveform coding
technique.

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO| PSO| PSO
1|2 |3| 4|5 |6 | 7|8 |9 |10|11|12|1 2 3
co1 312 3
CcO2 312 3
CO3 312 3
CcO4 3/3]3] 3] 3 1l 2| 3 3
CcO5 3 3 3 3 3 1 2 3 3
CO6 3| 2 1 1




COURSE CODE COURSE TITLE L T P C

TRANSMISSION LINES AND
UEC2502 WAVEGUIDES 3 0 0 3

PREAMBLE :

This course aims to provide students with the teldgical skills needed in understanding the
behaviour of parallel-wire transmission lines, flatgplanes, and waveguides. Having obtained
a better understanding on the electromagnetic fieddry in the fourth semester, this course will
enable the students to learn about the types lofsfiend field propagation in parallel planes,
rectangular and circular waveguides. This cours® grovides a broad overview on the
impedance matching in high frequency transmissioes|

OBJECTIVES:

To impart knowledge on the passive filter theory.

To introduce the types of transmission lines asdulis the associated losses.
To provide thorough understanding about impedararestormation and matching
To utilize the Smith chart in transmission line lgeam solving.

To give insight about the field concepts of patgllanes and waveguides

UNIT | PASSIVE FILTERS 9

Symmetrical networks: Characteristic impedance@ogagation constant - Filter fundamentals:
pass and stop bands - Design of filters: condtarbwpass, highpass, bandpass, bandstep,
derived sections - low pass and high pass filters.

UNIT Il TRANSMISSION LINE FUNDAMENTALS 9

General theory of transmission lines - Generaltgmiu Significance of line equations - infinite
line - Wavelength, velocity of propagation - Wawehodistortion, distortion less line - Loading
and different methods of loading - Line not ternbgahinZo - Reflection coefficient - calculation
of current, voltage and power delivered - Inpand transfer impedance - Open and short-
circuited lines - Reflection factor and reflectimss.

UNIT I LINE AT RADIO FREQUENCIES 9
Constants for line of zero dissipation - Transnoisgine equations at radio frequencies - Standing
waves, nodes, standing wave ratio - Input impedanackssipation less line - Open and short-
circuited lines - Power and impedance measuremeiiines - Reflection losses on unmatched
line.

UNIT IV IMPEDANCE MATCHING IN HIGH- FREQUENCY LINE S 9

Impedance matching: Quarter-wave line and appéioati Half-wave and eighth-wave line -
Impedance matching by stubs - Single stub and @ostihb matching - Smith circle equations -
Determination of load impedance, input impedane@ection coefficient, VSWR, location of
Vmin andVmax - Single and double stub matching using Smithtchar

UNIT V WAVEGUIDES 9

General wave behaviours along uniform guiding $tnés - Transverse Magnetic (TM) waves,
Transverse Electric (TE) waves and Transverse iBleetgnetic (TEM) waves between parallel
planes - TM and TE waves in rectangular waveguidespossibility of TEM in rectangular



waveguides - Bessel's differential equation andsBefunction, TM and TE waves in circular
waveguides.

TOTAL PERIODS: 45
OUTCOMES:

At the end of the course, the student should be abto:

CO1: Apply the knowledge of filter thearnythe design of passive filters.

CO2: Comprehend the working of lossy lsdless transmission lines
In RF applications.

CO3: Solve RF line problems and stub matgusing Smith chart.

CO4: Analyze the field components of fafplanes and waveguides.

TEXT BOOK:
1. John D Ryder, Networks, Lines and FReRrentice Hall of India, Second Edition, 2005.

REFERENCE BOOKS:

1. Jordan E.C and Balmain K.G, Electronadig Waves and Radiating Systems,
Prentice Hall of India, Second Editi@011.
2. Cheng D.K, Field and Wave ElectromaigsePearson Education, Second Edition
2006.
3. Ulaby F.T, Michielssen E and RavalgjiFundamentals of Applied Electromagnetics
Pearson Education, Sixth Edition, 2015.

4. Umesh Sinha, Transmission Lines anivibikks, Sathya Prakashan, 2010.
5. Raju G.S.N, Electromagnetic Field Tiyeend Transmission Lines, Pearson
Education 2006.
CO — PO AND PSO MAPPING
Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 | 3|4 |5 |6 | 7|8 |9 |10|11]|12] 1 2 3
Co1 3] 3 2 1| 3 3 1
CO2 2 3 2 1 3
CO3 3| 2 2
CO4 3 3 2 1 3 1




COURSE CODE COURSE TITLE L T P C

UEC2503 COMMUNICATION NETWORKS 3 0 2 4

PREAMBLE :

Communication network is the basis of communicatioimformation technology. Its purpose is
to distribute/share/communicate information frome atevice to the other. It is the study of
procedural setup, standards, protocols and algasitthat are followed to have communication
among the devices interconnected to in a netwohks €ourse is the foundation for all the
networking subjects like computer networks, wirglastworks and optical networks.

OBJECTIVES:

e To gain basic and conceptual understanding of ceenmetwork.
e To develop an understanding of the flow control aadgestion control algorithms.
e To analyze multiple access techniques, networkopads and QoS protocols.

UNIT 1 FUNDAMENTALS & LINK LAYER 9

Data Communications- Networks — Network and itset/p Protocol Layering - OSI Model —
TCP/IP model — Introduction to Circuit Switching &acket Switching - Introduction to Data
Link Layer - Link Layer Addressing- Framing — Fl&Error Control — Stop & Wait, Go-Back
N, Selective Repeat - Error Detection — CRC, Cheatks

UNIT I MEDIA ACCESS & INTERNETWORKING 9

Media Access Control - CSMA/CD (IEEE 802.3), CSMA/QEEE 802.11) - Network layer
services — Packet Switching — IPV4 Addresses — bitwayer protocols (IP, ICMP, Mobile
IP) - Overview of IPv6 Addressing — Transition froRv4 to IPv6.

UNIT I ROUTING 9

Routing — Introduction - Routing Algorithms — Dasice vector routing, link — state routing -
Unicast Routing — Routing Information Protocol (RI@pen Shortest Path First (OSPF), Border
Gateway Protocol (BGP.

UNIT IV TRANSPORT & APPLICATION LAYER 9

Transport layer —Protocols- User Datagram Proto@l3) and Transmission Control Protocols
(TCP) —Services — Features — TCP Connection — Statesition Diagram — Flow, Error and
Congestion Control - Congestion avoidance (DECRED) - Traditional applications -
Electronic Mail (SMTP, POP3, IMAP, MIME) — HTTP.

UNIT V PROTOCOLS FOR QoS SUPPORT 9
QoS — Application requirements. Integrated Sesyi@sfferentiated Services, RSVP — Goals &
Characteristics, Data Flow, RSVP operations, PoitoMechanisms — Multiprotocol

Laboratoryel Switching — Operations, Laboratory&lcRing, Protocol details - RTP — Protocol
Architecture

LIST OF EXPERIMENTS 30



Suggest a flow control mechanism that is efficii@ntnoisy links, develop an algorithm
and interpret the results using an appropriatevswé tool.
Suggest a flow control mechanism that is inefficfen noisy links, develop an algorithm
and interpret the results using an appropriatevswé tool.

Develop an appropriate routing algorithm for a dagemmunication network where each
node shares its routing table with its immediatigmegors periodically and when there is
a change. Interpret the research findings usingpanopriate software tool.
Assuming a network scenario where every node aactsta map of the connectivity to
the network, in the form of a graph, showing whitddes are connected to which other
nodes, suggest a routing algorithm with which eamtle can independently calculate the
next best logical path from to every possible dawedion in the network, wherein each
collection of best paths will then form each nodesting table.

Suggest a mechanism that compares the amount fyeoe the media after a packet is
transmitted. If the value is greater than the epesged by the transmitting device, then a
collision has occurred. If there is no differencégwo measured values, then a collision
has not occurred. Plot the throughput performaritleeosame.

In wireless networks, the terminals eanh be within range of some intended third

terminal but out of range of each otlheicause they are separated by excessive distance
or by some physical obstacles that makect communication between the two

terminals impossible. Suggest and thletthroughput performance of the protocol that
Can be used to avoid this problem

TOTAL PERIODS: 75

OUTCOMES:
At the end of the course, the student should be abto:
CO1: Demonstrate various networking componendstlair respective roles in a

Communication system.

CO2: Analyze the required functionality at eaayelr for a given application

CO3: Design and apply routing mechanisms tolfthié networking requirements
CO4: Analyze the features and operations of wariQuality of service protocols.
COb5: Evaluate relevance and use of engineeringafionentals in communication

networks to advanced industrial applicationproducts and their
Impact on safety, society as well as undegdyegal and ethical considerations.

CO6: Communicate effectively through reflectioreports and presentations.

TEXT BOOK:

1.

2.

Behrouz A. Forouzams-Data communication and Networkingl, Fifth Edition, Tata
McGraw — Hill, 2013 (Unit I to 1V).

William Stallings, High Speed Networks antehnet, Pearson Education, Second
Edition, 2002 (Unit V).

REFERENCE BOOKS:
1. Larry L. Peterson, Bruce S. Davie, — Computer Networks: A Systems Approachl,

Fifth Edition, Morgan Kaufmann Publis,e2011.

2. James F. Kurose, Keith W. RessComputer Networking - A Top-Down Approach

Featuring the InterheSeventh Edition, Pearson Education, 2016.



3. Nader. F. Mir, — Computer and Communication Networksl, Pearson Prentice Hall
Publishers, 2nd Edition, 2014.

4. Ying-Dar Lin, Ren-Hung Hwang, Fred BakerComputer Networks: An Open
Source Approach, Mc Graw Hill Publish2®11
5. Andrew S. Tanenbaum, Computer Netwdpkdl, Fourth Edition, 2011.

CO — PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO| PSO| PSO
1|2 |3| 4|5 |6 | 7|8 |9 |10|11|12| 1 2 3
cor | 2|3 Ly2h 1| 3| 2
co3 3| 3 2| 1] 1| 1 1l 3] 5 [ o | o
coa | 2] 2 1] 1] 1 1 3] 5, | 2| »
cos | 1] 2] 2] 3] 2] 2] 2] 2 1 1] 1 1
co6 1] 2] 2] 1] 1 1
COURSE CODE COURSE TITLE L T P C
UEC2504 PRINCIPLES OF VLSI DESIGN 3 0 0 3
PREAMBLE :

The electronics industry is rapidly approachingthaorevolutionary leap in the global market
scenario. Semiconductor technology has crossedulger-micron threshold, making billions

of transistors available on a single chip. VLSI ¥&arge-Scale Integration) technology has
emerged as a very important technology in modeettenics featuring deep sub-micron

manufacturing processes, low voltage operationploding speeds and smart programmable
devices. This course introduces the fundamentatequs of the VLSI and implementation of

digital circuits using CMOS transistors. This VLI3&sign course will help to acquire knowledge
in semiconductor technology and to generate skitedpower in IC design and manufacturing.
The prerequisite for the course is the basic kndgéeof Digital circuit design.

OBJECTIVES:

To understand the principles of VLSI System Design.

e To study operation, characteristics, layout & fahtion of MOS Transistor and design
of CMOS Inverter.

e To design CMOS Combinational & Sequential Logico@its and Arithmetic Blocks.
e To learn the testability of VLSI circuits.

UNIT | VLSISYSTEM DESIGN 9

Introduction to VLSI Design: VLSI Design ProblemVLSI Design Cycle - VLSI Design
Domains - Types of IC Design — Hierarchical Desigoproach - VLSI Design Principles.



Implementation Methodologies: Full Custom Desig@tandard Cell Based Design - Gate Array
Based Design - Programmable Logic Devices BasetyBesOverview of SPLD/CPLD/FPGA
Architectures.

UNIT Il MOS TRANSISTOR 9

Metal Oxide Semiconductor (MOS) Transistor: StroetuOperation & Characteristics -
Threshold Voltage (W & V1), Drain Current @). MOS Capacitances - MOS Scaling - Second
Order & Non Ideal Effects - Modeling of MOS Trartsis— SPICE Models - Fabrication Cycle,
NMOS & PMOS Fabrication Processes. Layout Desighe®uFull-Custom Mask Layout
Design, Stick Diagrams.

UNIT I CMOS INVERTER 9

CMOS Inverter: Construction and Operation - St&idynamic Characteristics — Inverter
Design with Delay Constraints, Estimation of Interoect Parasitics & Delay. Power analysis of
CMOS Inverter — Low Power Design Principles. Fadtian & Layout of CMOS Inverter: n-
well, p-well, twin-tub & triple-well processes. lcdt-Up in CMOS Technology. Layout and Stick
Diagram of CMOS Inverter.

UNIT IV CMOS LOGIC CIRCUITS 9

Combinational MOS Logic Circuits: Classical CMOSgilo — Pseudo-nMOS logic —
Transmission Gates — Design Examples: Basic Gataaplex Logic Circuits. Sequential MOS
Logic Circuits: Behavior of Bistable Elements — @Rh — Clocked Latch and Flip-flop — Timing
parameters of Clocked Storage Elements — CMOS BhLaxtd Edge Triggered Flip-

Flop. Dynamic Logic Circuits: Dynamic CMOS Circuitechniques — High Performance
Dynamic CMOS Circuits.

UNIT V ARITHMETIC BUILDING BLOCKS & TESTING 9

Arithmetic Building Blocks:Adders — Multipliers — Shifters. Design for Testapi Fault Types
and Models, Ad Hoc Testable Design Techniques, Bemed Techniques, Boundary Scan
Testing, Built-In Self-Test (BIST) Techniques, Antatic Test Pattern Generation (ATPG), Fault
Simulation, Current Monitoring IDDQ Test.

TOTAL PERIODS: 45

OUTCOMES:
At the end of the course, the student should be abto:

CO1: Summarize various VLSI design principles arethodologies
CO2: Describe operation, characteristics, layout fabrication of MOS Transistor and
design CMOS Inverter.
CO3: Apply design concepts to realize CMOS Comatiamal Logic Circuits and
Sequential Logic Circuits.
CO4: Analyze various architectures of ArithmetigilBing Blocks and implement testing
techniques to CMOS VLSI Circuits.

TEXT BOOK:

1 Sung Mo Kang, Yusuf Leblebici, Chulwoo Kim, CMOSdnal Integrated Circuits, Mc
Graw Hill India, Fourth Edition, 201Unit | to V)

REFERENCE BOOKS:



1. Jan M. Rabaey, Anantha Chandrakasan, BorNielic, Digital Integrated Circuits:
A Design Perspective, Pearson Educatidia)rSecond Edition, 2016
2. David Money Harris, Neil Weste and Ayan Bgee, CMOS VLSI Design: A circuits
and Systems Perspective, Pearson Edudatian Fourth Edition, 2016.
3. Jacob Baker R, CMOS Circuit Design, L#yand Simulation, Wiley Student Edition

2018.

4. Uyemura J. P, Introduction to VLSI Citstand Systems, Wiley Student Edition,

2015

5. Douglas A. Pucknell and Kamran Eshraghgasic VLSI Design, Prentice Hall,
Third Edition, 2016.

CO - PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO[PO[PO[PO[PO|[PO[PO[PO[PO]PO]|PO]|PO] PSO]PSO]| PSO
1 2 3| 4| 5| 6 7 8 9 | 10 | 11 | 12 1 2 3
CO1 2 3 2 2 2 1| 1 2 2 2
CO2 3 3 3 3 2 1 1 2 3 2
CcO3 3| 3 3] 3 2 1] 1 2 3 2
CcO4 3] 3 3] 3 2 1] 1 2 3 2
COURSE
CODE COURSE TITLE T P C
ANALOG AND DIGITAL
UEC2511 COMMUNICATION LABORATORY 0 0 3 1.5
PREAMBLE

This Laboratory provides an experimental examima@bvarious building blocks of the analog

and digital communication systems. Students cooidprehend the necessity of each block and
evaluate their performances through kit and sofwaased implementations. Knowledge of
Fourier Transform and Probability Theory would emt&the level of understanding.

OBJECTIVES

* To implement the analog modulation schemes

* To understand the various waveform coding techrsique
* To comprehend and simulate Digital Modulation sceem

* To simulate Error control coding schemes

LIST OF EXPERIMENTS
1. AM Modulator and Demodulator

2. FM Modulator

3. Time Division Multiplexing
4. Pulse Code Modulation

5. Delta Modulation

6. Line coding schemes



Using MatLaboratory Simulation:

7. Digital representation of Analog Signals - PCiMi®DM

8. Generation and Coherent Detection of BPSK

9. Generation and Coherent Detection of BFSK

10. Modulated Signal Generation- DPSK, QP8 @AM schemes

11. Simulation of signal constellations of 8€ QPSK and QAM

12. Implementation of a (n, k) error conttotler - Linear Block Code and Cyclic Code
13. Implementation of a (n, k, K) Convolutamoder

14. BER analysis through Communication limkidation- M-ary PSK

15. Simulation of Spread Spectrum Modulafi@eshnique

TOTAL PERIODS: 45
OUTCOMES

On successful completion of this course, the studiewill be able to

CO1 : Construct circuits to experiment the Amplitudel &requency modulation methods

CO2 : Demonstrate their knowledge in baseband sigmpllsthemes through the
implementation of PCM, DM and line coding schemes

CO3 : Simulate an end-to-end communication link andlyaeathe effect of noise on the
performance of the entire system.

CO4 : Apply various error control coding schemes ovéoiimation bits

CO5 : Demonstrate their knowledge in spread speciodulation techniques

LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS (3 STUDENTS /
EXPERIMENT)

S.No Description of Equipment / Software Quantity
Kits for AM, FM, TDM, PCM, DM and Line Coding
1 3 each
Scheme
2 CRO (20 MHz) and Function Generators (3 MHz) 15

MATLABORATORY / SCILABORATORY or
3 equivalent software package for simulation

experiment
4 Dual Regulated Power Supplie-30 V) 15
5 PC 15
CO — PO AND PSO MAPPING
Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 | 3|4 |5 |6 | 7|8 |9 |10|11]|12] 1 2 3
Cco1 3 3 3 3 3 2 1 1 3
CO2 3 3 3 3 3 2 1 1 3
COo3 3 3 3 3 3 2 1 1 3
CO4 3 3 3 3 3 2 1 1 3
CO5 3 3 3 3 3 2 1 1 3




COURSE
CODE COURSE TITLE L T P C
UEC2512 VLSI DESIGN LABORATORY 0 0 3 15
PREAMBLE

Field Programmable Gate Arrays (FPGASs) are impogamiconductor devices. FPGAs can be
reprogrammed to desired applications after manufenxgg. Due to their programmable nature,
FPGAs are an ideal fit for many different applioas such as Industrial, Medical, Consumer
Electronics, Wired/Wireless Communications, etc. @M technology continues to be the
dominant technology for fabricating integrated gits (ICs). CMOS technology is reliable,
easily manufacturable, low power, and most impalgaacalable. This course provides the basic
knowledge required for synthesis and hardware imptdation of digital integrated circuits
using a hardware description language, and to applse in practice on FPGA boards and also
this course provides hands on experience in CM@Baticircuit design using CAD tools.

OBJECTIVES

* To learn Hardware Descriptive Language (Verilog/MBD

» To learn the design principles of VLSI circuitsdigital and analog domain

» To familiarize fusing of logical modules on FPGAs

» To provide hands on design experience with probessidesign (EDA) platforms

LIST OF EXPERIMENTS

DIGITAL SYSTEM DESIGN USING HDL

Design of 4-Bit Carry Look Ahead Adder

Design of 4-Bit Booth Multiplier Time Division Mujplexing

Design of 8-bit MAC unit

Design of 8-Bit ALU

Design of 4-Bit Synchronous Up/Down Counter

Design of 4-Bit Universal Shift Register

Design of Moore FSM

. Design of Mealy FSM

For the experiments 1-8:
. Use VHDL/Verilog to model either in structural aodbehavioural domains
. Simulate it using by Xilinx/Altera Software
. Implement and Verify the functionality using XilitAddtera FPGA Trainer Kit

N A WNE

CMOS DIGITAL CIRCUIT DESIGN
9. Basic CMOS logic gates
10. Half Adder, Full Adder, Half SubtractorRull Subtractor using the Cells developed in
Expt. No. 09
11. CMOS Latches & Flip Flops using the Cditseloped in Expt. No. 09
12. 4-Bit Synchronous Up/Down Counter using @ells developed in Expt. No. 11
For the experiments 9-12Design, Construct and Verify at circuit level
For the experiments 9-11Perform Post Layout Simulation
Use CAD Tools Cadence//Mentor Graphics/Tanner

TOTAL PERIODS: 45



OUTCOMES
On successful completion of this course, the studewill be able to

CO1 : Write HDL code for digital integrated cirtgy import HDL code & verify the
functionality of the logic modulesanEPGA Trainer Boards.

CO2 : Design and simulate CMOS Digital Circuissng EDA tools

CO3 : Perform post layout simulation using EDAIl$o

LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS (3 STUDENTS/
EXPERIMENT)

S.No Description of Equipment / Software Quantity
Xilinx/Altera FPGA Synthesis Software with Trainer
1 Kits 15Nos
2 Tanner/Mentor Graphics / Cadence Tools/equivalent15User License
3 Personal Comput 15No¢
CO — PO AND PSO MAPPING
Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 | 3|4 |5 |6 | 7|8 |9 |10|11]|12] 1 2 3
Cco1 3 3 3 3 3 3 2 1 3 3
CcoO2 3|13 3] 3] 3 3] 2 1] 3 3
co3 313 3] 3| 3 3| 2 1] 3 3
COURSE CODE COURSE TITLE L T P C
UEC2601 WIRELESS COMMUNICATION 3 0 0 3
PREAMBLE :

It is important that communications engineers usided wireless systems, especially digital
cellular systems. Wireless industry has become ftastest growing sector of the

telecommunications industry, and there is hardijbady in the world who is not a user of some
form of wireless technology. From the ubiquitoudipd®nes, to wireless LANSs, to wireless

sensors that are proliferating — we are surroutyedireless communications devices. One of
the key challenges in studying wireless commurocatiis the amazing breadth of topics that
impacts this field. This course introduces the méthtowards design and analysis of digital
cellular systems. The main topics covered are eaethannel and system models, multicarrier
modulation, equalization, diversity and spatial tipplgxing. This course tries to get students the



required foundation for taking up courses on adednwireless communications including
massive MIMQ

OBJECTIVES:

e To gain knowledge about technical challenges oélegs communications, and noise
and interference limited systems

e To learn about wireless propagation channels
To comprehend the concepts +of diversity and egaiadin in wireless communications

e To understand the concepts and benefits of mulpteess and advanced transceiver
schemes

e To acquire knowledge about multiantenna systemsaaradiess standards

UNIT | WIRELESS PROPAGATION CHANNELS 9

Technical Challenges of Wireless Communicationss&oand Interference-Limited Systems,
Propagation Mechanisms-Free Space Attenuationg&efh and Transmission-Thé&*dPower
Law, Derivation of the o Law, Statistical Description of the Wireless Chelr@mall-Scale
Fading without a Dominant Component, Small-Scaldiga with a Dominant Component,
Doppler Spectra and Temporal Channel Variationsnjagal Dependence of Fading, Large-
Scale Fading.

UNIT 1l DIVERSITY 9

Introduction-Principle of Diversity, Definition athe Correlation Coefficient, Microdiversity,
Macrodiversity and Simulcast, Combination of Signdtrror Probability in Fading Channels
with Diversity Reception, Transmit Diversity.

UNIT Il EQUALIZERS 9

Introduction, Linear Equalizers, Decision FeedbBgkalizers, Maximum Likelihood Sequence
Estimation — Viterbi Detector, Comparison of Eqgmeti Structures, Blind Equalizer-Blind
Maximum Likelihood Estimation.

UNIT IV MULTIPLE ACCESS AND ADVANCED TRANSCEIVER S CHEMES 9

Multiple Access and the Cellular Principle-Frequebavision Multiple Access, Time Division
Multiple Access, Duplexing, Principles of Celluldetworks, Co channel and Adjacent Channel
Interference, C/I, Handoff, Cellular Code-Divisidfultiple-Access Systems, Multiuser
Detection, Orthogonal Frequency Division Multiplegi(OFDM)- Principle, Implementation of
Transceivers, Frequency-Selective Channels, PeaAk«oage Power Ratio, Inter Carrier
Interference, Multiple Access — OFDMA, Multicarri€ode Division Multiple Access.

UNIT V MULTIANTENNA AND STANDARDIZED WIRELESS SYSTEMS 9

Multiple Input Multiple Output Systems-System Mod€hannel State Information, Spatial
Multiplexing, Layered Space—Time Structure, Trafebetween Diversity, Beamforming Gain,
and Spatial Multiplexing, Multiuser MIMO.System Qveew-GSM, 1S-95 and CDMA 2000,
WCDMA/UMTS, WIMAX/IEEE 802.16, LTE.

TOTAL PERIODS: 45
OUTCOMES:

At the end of the course, the student should be abto:



CO1:. Comprehend the impact of noise and intenfee in wireless communications.

CO2: Determine the appropriate fading chanmadels based on the design parameters.
CO3: Analyze and design diversity and equaibrnatechniques.

CO4: Understand the design of multiple aceegssmulti-carrier systems.

CO5: Analyze the performance of multi antesystems and different wireless standards

TEXT BOOK:

1. Andreas F. Molisch, Wireless CommuniaaioJohn Wiley India, Second Edition,
2013.

REFERENCE BOOKS:

1. Rappaport T.S, Wireless communicatioesrson Education, Second Edition, 2014.

2. Gordon L. Stuber, Principles of Mobilem@ounication, Springer International Ltd,
Fourth Edition, 2017.

3. Andrea Goldsmith, Wireless Communicatj@@ambridge University Press, 2007.

4. Simon Haykin & Michael Moher, adaptedbgvid Kovilpillai, Modern Wireless
Communications, Pearson Education, 2011.

5. David Tse and Pramod Vishwanath, Fundsateof Wireless Communication Edition,
Cambridge University Press, 2005.

6. Abd-Elhamid M. Taha, Hossam S. Hassanein and NapahAli. “LTE, LTE-Advanced
and WIMAX towards IMT-Advanced networks”, John Wijil& Sons, Ltd, 2012

CO - PO AND PSO MAPPING

Program
Course Program Outcomes Specific
PO[PO[PO[PO[PO[PO|[PO[PO|PO[PO]PO[PO|PSO]PSO][ PSO
1 | 2| 3| 4|5 |6 | 7 [ 8|9 [10]11]12]| 1 2 3
cor | 3|3 2 W3 | 2] 1
co2 | 3|3 2 e | 2] 2
cos3 | 3|3 2| 2 1 3| 3| 2
cos |33 2| 2 1 a2 | 2| 2
cos | 3|3 2 3] 3] 2
COURSE CODE COURSE TITLE L T P C
UEC2602 SYSTEM DESIGN FOR loT 3 0 0 3
PREAMBLE :

The Internet of Things (loT) is a network of physdiobjects that are embedded with sensors,
software, and other technologies for the purpossoahecting and exchanging data with other
devices and systems over the internet. Nowadaystabled devices are designed and developed
for wide range of applications such as building &odie automation, smart city, smart grid,
smart agriculture, transportation, military andltiezare etc. System Design for 10T is one of the
most essential subjects for Electronics and Comeatioin Engineers. The main topics covered



are fundamental concepts, Architectures & Protoc®durity issues, steps to build 0T systems
and few case studies.

OBJECTIVES:

* To learn the fundamentals of Internet of Things ewtekference limited systems.

* Tounderstand loT Reference Model and 10T Referéuchitecture.

* To learn about the basics of 10T protocols.

* To understand the security issues possible withskdiemes.

e To build a small low cost IoT system and to apply toncept of Internet of Things in
the real world scenario

UNIT | FUNDAMENTAL CONCEPTS OF loT 9

Internet of Things - Physical Design- Logical DesigoT Enabling Technologies - I0T Levels
& Deployment Templates - Domain Specific l0Ts - laid M2M - [oT System Management —
YANG Model.

UNIT Il loT ARCHITECTURES 9

loT Platform Design Methodology-Purpose & Requireisespecification, process specification,
domain model specification, information model speation, service specification, 10T level
specifications, functional view specification, ogonal view specification, device and
component integration, application development.

UNIT Il loT PROTOCOLS 9

Protocols — IEEE 802.15.4 — Zigbee — BACNet — Malbl6LowPAN — CoOAP-MQTT - LoRA
- SigFox..

UNIT IV SECURITY ISSUES OVERVIEW 9

Introduction — Phases of loT System — Internettohgs as Interconnection of Threats — Phase
attacks: Data leakage or breach, data sovereiglatig loss, data authentication, attack on
availability, modification of sensitive data — Atkes as per architecture — Attacks based on
components.

UNIT V BUILDING loT SYSTEM & CASE STUDIES 9

loT Physical Devices & Endpoints - Basic buildinigdks of an 10T Device - Raspberry Pi -
Board - Linux on Raspberry Pi - Raspberry Pi Irseel -Programming Raspberry Pi with Python
- Real world design constraints — l0T use caseaseGtudy: Commercial building

Automation today and in the future: Background,hrextogy overview, and Evolved value chain
for commercial building automation — Case Study:a8nuities: The need, working definition,
some examples, Roles — actors — engagement, Tramsyblogistics — an I0T perspective.

TOTAL PERIODS: 45
OUTCOMES:

At the end of the course, the student should be abto:

CO1: Interpret the fundamental concepts of loT
CO2: Develop IoT Architecture for a particuégplication scenario
COa3: Identify the correct protocol for a spiecapplication



CO4: Identify the security issues possibleniaT systems
CO5: Design a portable 10T using RaspbernARalyze applications of IoT in real time

Scenario
TEXT BOOK:
1. Arshdeep Bahga and Vijay Madisetti, Internet of ng3 — A hands-on approach
Universities Press, 2015. (UNIT — I, II, V).

2. Rolando Herrero, Fundamentals of loT Communicafiechnologies, Springer, 2022.
ISBN 978-3-030-70080-5 (UNIT-III)

REFERENCE BOOKS:

1. Fei Hu, Security and Privacy in Internet of Thir{gsl's): Models, Algorithms &
Implementations, CRC Press, Taylor & Francis gr@@i,6. (UNIT —IV).

2. Jan Holler, VlasiosTsiatsis, Catherine Mulligarar8atis, Karnouskos, Stefan Avesand
and David Boyle, From Machine-to-Machine to thesinet of Things - Introduction to a
New Age of Intelligence, Elsevier, 2014.

3. Honbo Zhou, the Internet of Things in the Cloudviddleware Perspective, CRC
Press, 2012.

4. Dieter Uckelmann, Mark Harrison and Michahellesriao (Eds), Architecting the
Internet of Things, Springer, 2011.

5. Mayur Ramgir, Internet of Things- Architecture, llmmentation, and SecuritY, Pearson
Education, 2019

CO — PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO| PSO| PSO
1|2 |3| 4|5 |6 | 7|8 |9 |10|11|12| 1 2 3
CcO1 3 3 3 2 2 2 2 2 2
CO?2 3 3 3 3 2 2 3 3 3
co3 | 3]3]3] 3] 2 2| 2] 3] 3
CO4 3| 3] 3] 2] 2 2| 2| 2| 2
cos | 3]3]3] 3] 2 2| 3] 3] 3
COURSE CODE COURSE TITLE L T P C
MICROWAVE AND ANTENNA
UEC2603 ENGINEERING 3 0 0 3
PREAMBLE :

This course provides an in-depth understanding iocfawave engineering and antennas. The
prerequisite for the course is basic knowledgelefteomagnetic fields and transmission lines.
Future applications, like smart antennas and aaté@amforming techniques require expertise



in both antennas and microwave electronics. Thisrsm provides the required theoretical
foundation for the design and development of surtbrana and microwave systems.

OBJECTIVES:
* To study the various microwave sources, microwasspe and active devices.
* To understand the basic antenna parameters amddia¢ion principles of wire antennas.
* To learn the design and operation of array andtapeantennas.
* To study the various antenna and microwave measetechniques.

UNIT | MICROWAVE GENERATION AND COMPONENTS 9

Microwave Sources: Microwave frequency bands, Themd operation of two cavity klystron
amplifier, Reflex klystron, TWT, Cylindrical magmen.

Microwave devices: Microwave Hybrid Circuits, Ditemal couplers, Circulator, Isolator, Gunn
diode and IMPATT diode.

UNIT 1l ANTENNA FUNDAMENTALS 9

Physical concept of radiation, Near- and far-fiedgjions, Fields and Power Radiated by an
Antenna, Antenna Pattern Characteristics, Anteraia @d Efficiency, Aperture Efficiency and
Effective Area, Radiation from the Hertzian dipabprt dipole and half wavelength dipole.

UNIT Il ARRAY AND APERTURE ANTENNAS 9

Antenna Arrays: Two element and N-element lineemyarPattern multiplication, Broadside and
end-fire array, Array synthesis: Binomial array.
Aperture Antennas: Horn antennas, Reflector anterdlat antennas

UNIT IV SPECIAL ANTENNAS 9
Yagi-Uda Array, Helical Antenna, Log-periodic dipohrray, Spiral antenna, Microstrip patch
antenna, Smart antennas and antenna beamforming.

UNIT V MEASUREMENTS 9

Frequency measurement, Power measurement, VSWRukeasnt, Antenna measurement
Range, Radiation pattern measurement, Gain andctiditg measurement, Polarization
measurement.

TOTAL PERIODS: 45

OUTCOMES:

At the end of the course, the student should be abto:

CO1: Identify and explain the operation of raigave sources and devices

CO2: Comprehend antenna parameters and theioadmechanism of simple antennas to
complex antenna structures

CO3: Design antennas for given specificat@mg perform array synthesis

CO4: Acquire knowledge on the operationmdkanas designed for specific applications

CO5: Evaluate antenna and microwave parasasing appropriate systems and techniques

TEXT BOOKS:
1. Samuel Y. Liao, Microwave Devices and Circuits,Ben, Third Edition, 2003. (Unit I)



2. Harish A R and Sachidananda M, Antennas and Waepagation, Oxford University
Press, Fourth Edition, 2007. (Unit 1l to V)

REFERENCE BOOKS:

1. John D Krauss, Ronald J Marhefka and Ahmath&n, Antennas and Wave
Propagation, Tata McGraw-Hill, Fourth Editj@®906.

2. Balanis C A, Antenna Theory: Analysis and Basiohn Wiley & Sons, Inc., Fourth

Edition, 2016.

David M. Pozar, Microwave Engineering, John Wileyd&ns, Inc., Fourth Edition 2012

2. Annapurna Das and Sisir K Das, Microwave Enginegrirata McGraw Hill Publishing
Company Ltd., New Delhi, Second Edition, 2009

3. Warren L Stutzman an@ary A. Thiele Antenna Theory and Desigiphn Wiley &
Sons, Inc., Third Edition, 2012

=

CO — PO AND PSO MAPPING

Program
Program Outcomes Specific
Course
Outcomes
Outcomes
PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
1 2 3 4 5 6 7 8 9 | 10| 11| 12 1 2 3
CO1 2 3 2 1 2
CO2 2 3 2 2 2
CO3 3 3 3 3 3 1 1 2 3 3 3 2
CO4 2 3 2 2
CO5 3 3 3 3 3 1 2 3 3 3 2
COURSE CODE COURSE TITLE L T P C
UEC2604 MACHINE LEARNING 3 0 2 4
PREAMBLE :

Machine learning is a branch of artificial inteigce wherein concepts/hypothesis/patterns are
learnt from data by using heuristic algorithms.sTbourse provides a broad perspective of the
Machine learning framework and introduces the cawacepts of supervised, unsupervised,
evolutionary and reinforcement learning. Moreovbis course will give an insight to artificial
neural network, deep learning techniques and itdiggtion. Furthermore, the course gives
hands-on experience to develop a mini project usiagg-of-the-art machine learning concept.

OBJECTIVES:
* To introduce the fundamental concepts of machiamlag.
* To explain the core concepts of learning methods s supervised, unsupervised,
evolutionary and reinforcement learning techniques.
* To understand the concepts of artificial neuraivwoek and deep learning of learning.



* To provide exposure to the students with handsxperence on various machine
learning techniques.

UNIT | FUNDAMENTALS OF MACHINE LEARNING 9

Introduction to machine learning - Types of machie&rning: supervised, unsupervised and
reinforcement learning - The machine learning pseceBasic terminologies in machine learning
— datasets, weight space, the curse of dimensigpalierfitting, accuracy metrics - Perspectives
and issues in machine learning.

UNIT Il SUPERVISED LEARNING 9

Bayes decision theory - Minimum-error-rate classifion — Linear Regression - Logistic
Regression — K-Nearest Neighbor - Support Vectocivees (SVM) - Learning with decision
Trees — Constructing decision trees — Classifioatind Regression Trees (CART) - Ensemble
learning: boosting, bagging and random forest.

UNIT Il UNSUPERVISED LEARNING 9

Clustering: K-means — Adaptive K-means - K Neatdsighbours - Vector Quantization.
Dimensionality reduction: Linear Discriminant Analy (LDA) - Principal Component
Analysis (PCA) - Independent component analysi&\[IC

UNIT IV EVOLUTIONARY AND REINFORCEMENT LEARNING 9

Evolutionary Learning: Genetic algorithms — Genetftspring — Genetic operators — Using
Genetic algorithms. Reinforcement Learning: Statd action space — Rewards function —
Discounting — Action selection — Policy — Markovcdgon process — Values - Uses of
reinforcement learning.

UNIT IV ARTIFICIAL NEURAL NETWORKS AND DEEP L EARNING 9

Learning - The brain and the neuron - Models okaran - Feed-Forward neural networks -
Perceptron learning - Multi-layer feed-forward reduretwork - Gradient descent -Back

Propagation algorithm. Introduction to Deep Newatwork (DNN) — Convolutional Neural
Network — Auto Encoders — Applications of Deep Indiag Networks.
MINI PROJECT 30

Students can be assessed based on a mini pr@géattblves application of various machine
learning algorithms on a given text/speech/imagietidataset. A written report on the results
and a presentation can be included as a part e$sisent.

LIST OF PROJECTS:

1. Textual description of images

Car damage assessment with cost estimation

Estimating facial features using speech

Speech reconstruction from silent video

Quiality check for manuscripts/reports for possdateeptance
Fake news detection in social media

Food calories analytics

Predictive maintenance of automobiles

© NO Ok WwN



9. Any other similar projects related to machine/desgpning

TOTAL PERIODS: 75
OUTCOMES:

At the end of the course, the student should be abto:

CO1: Describe the fundamental framework of nreekearning.

CO2: Explain the core concepts of Supervisedupessised, Evolutionary and
Reinforcement learning

CO3: Apply dimensionality reduction technigdiesmachine learning problems

CO4: Explain the artificial neural network aD8IN for machine learning applications

CO5: Design and implement various machine legralgorithms to solve real-world
Applications for societal transformations

CO6: Communicate effectively through reflecipreports and presentations for better
Teamwork

TEXTBOOKS:

1. Stephen Marsland - Machine learning - an algmic perspective, Chapman and Hall /
CRC machine learning and Pattern recogngenes, Second Edition, 2014. (Unit ItolV)
2. Duda R.O., Hart P.E. and Stork D.G., Pattern Cliassion, John Wiley, 2001. (Unit 11)

REFERENCE BOOKS:

1. Bishop C.M, Pattern Recognition and Machinarbeng, Springer, 2006.

2. Simon Haykin, Neural networks - a comprehem$oundation, Pearson Education,
Second Edition, 2008.

3. Tom. M. Mitchell, Machine learning, McGraw Hill edation, First Edition, 2013.

4. Francois Chollet, Deep Learning with Python, MawgniPublication, 2017.

5. Sebastian Raschka and Vahid Mirjalili, Python MaehiLearning, Second Edition, Packt
Publishing Ltd., Livery Place, UK, 2017.

CO — PO AND PSO MAPPING

Program
Program Outcomes Specific
Course
Outcomes
Outcomes
POIPO|IPO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
1 2 3 4 5 6 7 8 9 10 | 11| 12 1 2 3
Co1 3 2 3 2 3 2 3 1 3
CO2 3 3 3 3 2 1 2 1 3
COo3 3 3 2 3 2 1 3 1 3
CoO4 3 3 2 3 2 2 3 1 3
CO5 3 3 3 3 3 1 1 2 2 2 2 3 3 1 3
CO6 2 1 3 3 1 1 3 1 3




COURSE
CODE COURSE TITLE L T P C
MICROWAVE AND ANTENNAS
UEC2611 L ABORATORY 0 0 3 | 15
PREAMBLE

This course explores the concepts of antenna aciwave systems in a Laboratory setting with
an emphasis on measurement techniques. The olgj@gtiliis course is to enable the students to
design, simulate and experiment the characterisfioicrowave devices, sources and antennas.

OBJECTIVES

To learn the various microwave sources, microwassje and active devices
To understand the antenna and microwave measureecfmiques

To understand antenna parameters and the radm@irmriples of wire antennas
To understand the design and operation of arrayapedure antennas

LIST OF EXPERIMENTS

Mode Characteristics of Reflex Klystron

VI Characteristics of Gunn diode and attenuatioasneement

Measurement of VSWR, frequency and wavelength uReitex Klystron

S parameter analysis of E plane Tee, H plane Ted/agic Tee

S parameter analysis of Isolator and circulator

S parameter analysis of Directional Coupler

Characterization of microwave integrated circugsg the vector network analyzer
Design and characterization of a printed monopoterana

Design and characterization of a microstrip pattie@na

. Design of a horn antenna and analysis using thel@&romagnetic tool
. Radiation pattern and gain measurement of X bana &atenna
. Design of beam-steering antennas

TOTAL PERIODS: 45

OUTCOMES

On successful completion of this course, the studewill be able to

CO1 : Characterize microwave components usingr&npeters

CO2 : Operate vector network analyzer for micresveneasurements
CO3 : Design antennas and analyze its charauatsris

CO4 : Determine antenna parameters using real-timasurements

LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS (3 STUDENTS/
EXPERIMENT)

S.No Description of Equipment / Software Quantity
1 Microwave Test Bench at X band 6
2 PC loaded with CST Microwave Studio Suite 4
3 | Vector Network Analyze 1
4 MIC trainer Ki 1




CO — PO/PSO MAPPING
Program
Course Program Outcomes Specific
Outcomes Outcomes
PO| PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 |3|4|5]|6 ]| 7|89 |10]|11]12 1 2 3
CO1 2 2 2 3
CO2 2 2 2 3
COo3 2 2 3 3 3 2 3 2
CO4 2 2 3 3 2 3
COURSE
CODE COURSE TITLE L T P C
SYSTEM DESIGN FOR loT
UEC2612 LABORATORY 0 0 3 15
PREAMBLE

System Design for 0T Laboratory is one of the messtential practical courses for Electronics
and Communication Engineers. The students areettaim apply the 10T principles and design
tools for building 10T enabled systems for few re@kld scenarios. The course also gives an in-
depth knowledge about recording and reporting teasure data with connectivity between the
developed system and the cloud. The course alsss gim introduction about implementing
control applications.

OBJECTIVES

To understand about the different boards availabtevelop 10T system
To build an IoT system and connect to the cloud

To apply the concept of Internet of Things in thalworld scenario

To implement actuator control in the 10T system

LIST OF EXPERIMENTS
PART |

1.
2.

o0k w

Configure Raspberry Pi and energize it fonlotig a LED

Access real time sensor data: IR sensor, PIR seb#ioasonic sensor & Soil moisture
sensor

Acquisition of Real-time temperature and humidiysor data over cloud

Design an alert system by analyzing the physicedrpaters over cloud

IEEE 802.15.4 CSMA — MAC implementation using MATBARATORY

Developing a lightweight cryptographic algorithmtable for IoT devices

PART Il

Mini project on building 10T system for specific applications

1. 10T based intelligent traffic management system



2. Smart irrigation system using loT

3. loT based smart waste management systesmiart city
4. 10T based weather reporting system

5. 1oT based water management system

TOTAL PERIODS: 45
OUTCOMES

On successful completion of this course, the studewill be able to

CO1 : Use Raspberry Pi for IoT systems

CO2 : Apply IoT principles and design tools faveloping loT systems
CO3 : Comprehensively record and report the nredsdata

CO4 : Establish connectivity between loT system eloud

CO5 : Implement control applications using 10T

LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS (3 STUDENTS/
EXPERIMENT)

S.No Description of Equipment / Software Quantity

Raspberry Pi 3 model B with accessories (SD card,

1 power adapter HDMI to VGA connector, USB mouse, 15
Keyboard

2 Personal Computer 15

3 Eﬁirlljors and interfaces based on the applicatibae to 5 Nos. each
Freeware available for installation of OS - SD card

4 | formatter, Win32 disk images, Operating system - 15
Raspbian Buster, Cloud platfo-Thingspea

CO - PO/PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO| PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO

1|2 |3 | 4|56 |7 |89 |10]|11]|12] 1 2 3
co1 3|1 3| 3| 2| 3 2 1 3 3 2
co?2 31 3| 3| 2| 3 2 1 3 3 3
co3 3|1 3| 3| 2| 3 2 1 3 3 3
cos5 3|1 3| 3| 2| 3 2 1 3 3 3




COURSE CODE COURSE TITLE L T P C
HIGH FREQUENCY
UEC2701 COMMUNICATION SYSTEMS 3 0 0 3

PREAMBLE :

This course provides an in-depth understandingpifc@ and High frequency Communication
systems. With the development trend of wirelesskaoddband in the communication link, the
demand of high-frequency microwave bandwidth hambecreasing. The problem of spectrum
congestion in low-frequency bands can be solvegrbyiding signals at mm wave frequency
microwave optical fiber links. The prerequisite ftine course is basic knowledge of
electromagnetic fields and wireless communication.

OBJECTIVES:
» Understand the mechanism of light propagation ifpned transmission within a fiber.
* Understand the components of Fiber optic networking
» Understand the fundamentals issues related to mra\pMapagation.
» Appreciate the design requirements for mmWave Conications system.

UNIT | LIGHT PROPAGATION IN FIBER OPTICS 9

Transmission Characteristics of Fibres: Attenuatioraterial absorption and scattering loss,
bending loss, intra-modal and inter-modal dispersio step and graded fibres, FOC System
description and design considerations.

UNIT II FIBER OPTIC NETWORKS 9
Principles of WDM, DWDM, Telecommunications & brdahd application, wavelength-routed
networks SONET/SDH, MUX, Analog & Digital broadbgraptical switching.

UNIT Il FREE SPACE OPTICAL COMMUNICATION 9

Propagation of light in unguided media, LASER beamaracteristics, atmospheric effects on
optical signals, FSO transceiver design, Pointdo¥P FSO systems, point-to-point with
transponder nodes, Hybrid FSO and RF, FSO apjglitai LIDAR

UNIT IV MILLIMETER WAVE PROPAGATION 9

Radio Wave Propagation for Mm Wave, Large-Scalesandll scale propagation effects of Mm
waves, Outdoor Channel Models, Indoor Channel Mxndéghicle-to-Vehicle Models, Spatial
Characterization of Multipath and Beam Combiningyghke Spread and Multipath Angle of
Arrival.

UNIT V MILLIMETER WAVE COMMUNICATION 9

Arrays and antenna topologies for MmWave Commurtnat Adaptive Antenna Arrays —
Beam Steering and Beamforming, ESPRIT and MUSICerlging Applications of MmWave
Communications — Massive MIMO.

TOTAL PERIODS: 45



OUTCOMES:
At the end of the course, the student should be abto:

CO1: Identify the fiber optic communicatiorys®em and components for networking
CO2: Explain the merits of fiber optic netwoeksd multiplexing of light signals
CO3: Design free space light communicatioairagf atmospheric effects
CO4: Art the need for mm Wave Communicatisystems
CO5: Design applications involving mm Wavstsyns for high bit rate communications
TEXTBOOKS:
1. Gerd Keiser, Optical Fiber Communication¥! Rdition, McGraw - Hill, 2007 (Unit |

2.

&ll).
Theodore S. Rappaport, Robert W. Heath, Rabeaniels, and James N. Murdock
Millimeter Wave Wireless Communications, PHI, 2qLait IV & Unit V)

REFERENCE BOOKS:

1.

2.
3.

Stamatios V. Kartalopoulos, Free Space Ophiedvorks for Ultra-Broad Band
Services, First Edition, John Wiley & Sons;.12011 (Unit I11)

John M. Senior, Optical Fiber Communicatidf Blition, PHI/Pearson, 2009

G. Agrawal, Fiber optic Communication Systew8 Edition, John Wiley and sons,
2010.

Ke Wang, Indoor Infrared Optical Wireless Conmications Systems and Integration
CRC press, 2020

Manuel Garcia Sanchez, Millimeter-Wave (mm ¥aommunications, MDPI, 2020

CO — PO AND PSO MAPPING

Course
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COURSE
CODE COURSE TITLE L T P C
HIGH FREQUENCY COMMUNICATION
UEC2711 LABORATORY 0 0 4 2
PREAMBLE

This course takes an experimental approach to addacommunication systems. Theory studied
in the context of digital communications, wirelesmsd optical communications is translated
directly into practice with the help of the Natibriastruments USRP software defined radio
platform, MATLABORATORY/IT++ and Optical trainer ts8. The emphasis is on physical layer
concepts rather than implementation consideratibnis. Laboratory course is unique because it
approaches wireless communications from the petispeof digital signal processing.
Background in digital communications and prograngrknowledge are assumed.

OBJECTIVES

To get to know the actual building blocks of a commication link and their importance
in the system as a whole.

To acquire in-depth knowledge on various advanoedneunication techniques with
hardware and software platforms

To understand various wireless channel impairmamdstheir impact on the
performance of a wireless system and mitigatiohrigpies

To gain understanding on indoor and fixed chanreders.

To attain better knowledge on LABORATORYVIEW prograing.

To develop understanding of simple optical commatndn link.

LIST OF EXPERIMENTS
Using NI USRP

oA LNE

BER analysis of Digital Modulation and Deteatitechniques

Demonstration of the impact of Pulse shaping anttMal Filtering

Channel estimation and linear equalization

Implementation of Frame Detection & Frequency QftSerrection Techniques
OFDM modulation including channel estimation, symctization, and equalization
Implementation of channel coding in OFDM Systems

Simulation Using IT++ or MatLaboratory

arwnE

No

Simulation of small scale fading, large scale fgdamd link budgets

Study of receive diversity, selection diversapd maximum ratio combining
Simulation of transmit diversity (Alamouti - STBC)

MIMO communication systems including spatial mu#ng

Simulation study of interference cancellation teghes in multiple-input multiple-
Output (MIMO) systems

Implementation of IEEE 802.11n standard (PHY layer)

Simulation of MIMO multipath fading channels basedthe IEEE 802.11n channel
Models for indoor wireless local area networks (WAD)A

Simulation of MIMO multipath fading channélased on the IEEE 802.16 channel
Models for fixed wireless applications



Using Optical Trainer Kit
1. Measurement of connector, bending dbel fattenuation losses.
2. Numerical Aperture and Mode Characteristickibérs.
3. Study of the gain characteristics oE&FA for various pump powers
4. Fiber optic Analog and Digital Link Claterization - frequency response (analog),
eye diagram and BER (digital)
5. Study of a WDM optical transmission link

TOTAL PERIODS: 60
OUTCOMES

On successful completion of this course, the studiewill be able to

CO1 :Implement and demonstrate various digmadlulation, transmission and signal
processing techniques using NI Hardware platfor

CO2 : Design multicarrier communications usdMgJSRP platform

CO3 : Simulate and construe the impact of fadind diversity techniques in wireless
Systems.

CO4 : Design and simulate realistic channel eetbr advanced wireless standards

CO5 : Analyse the performance of simple optiicdd by measurement of losses and
Analyzing the mode characteristics of fiber.

LABORATORY REQUIREMENTS FOR A BATCH OF 30 STUDENTS (3 STUDENTS/
EXPERIMENT)

S.No Description of Equipment / Software Quantity
1 USRP Software Defined Radio Reconfigurable Device 6
- 3 sets of the transcei\
2 LABORATORYVIEW programming module 4
3 2 X 2 MIMO antenng 3 pair: 6
IT++ or MatLaboratory Simulation Software Installed
4 PC: 10
5 Trainer kit for carrying out Fiber Optic experims 2
CO — PO AND PSO MAPPING
Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 | 3| 4|5 |6 | 7|8 |9 |10|11]|12] 1 2 3
Co1 2 1 3 3 2 2 2 1 2
COo2 2 1 3 3 2 2 2 1 2
Cco3 2 1 3 3 2 2 2 1 2
Co4 2 1 3 3 2 2 2 1 2
CO5 3 1 1 3 3 2 2 1 2




HUMANITIES | — ELECTIVES

COURSE
CODE COURSE TITLE L T P C
UEN2241 LANGUAGE AND COMMUNICATION 2 0 2 3
OBJECTIVES

UNIT |

To enhance communicative competence in general.

To improve the ability of the students to negotiaihh meaning in context.
To develop speaking skills of the students for eareeds.

To develop sensitivity to gender, human rightsitpoess and other aspects
To enhance the skills in being persuasive in wgiand speech

APPROACHES TO COMMUNICATION 9
The information Processing school, Shannon and Afed/Mathematical Theory of
Communication, Formal Signal Processing approach.
Semiotic approach; information, communication aigadificance.
Chomskyan distinction between language structuddaaguage use; form and function.
Towards a theory of performance; acceptability grasinmaticality.
Communicative Competency; Possibility, appropridegsibility.

UNIT Il MEANING IN LANGUAGE USE 9

Speech Act Theory; communicative activity, elocoéioy act, directives, commissive,
expressive, declarations and representatives.

Grice’s theory of conversational meaning; the coafpee principle, quantity
maxim, quality

maxim, relational maxim, manner maxim.

Ancient Indian theory of meaning; lexical, compmsitl, extended.

Speaker intention in communication.

Discourse meaning; context and situation.

UNIT Il STRUCTURE OF DISCOURSE/CONVERSATION 9

Coherence

Cohesion

Initiating and closing conversations
Intervention

Turn-taking

UNIT IV POWER STRUCTURE AND LANGUAGE USE 9

Gender and language use

Politeness expressions and their use
Ethical dimensions of language use
Language rights as part of human rights



UNIT V MEDIA AND PERSUASIVE COMMUNICATION 9

Power of media, Orwell's problem (Chomsky)
Manufacturing of opinion and hidden agendas.
Fundamentals of persuasive communication.
Persuasive quotient
Politics and communication barrier.
TOTAL PERIODS: 45

OUTCOMES
On successful completion of this course, the studewill be able,

CO1: To improve their communicative competency acrokskdlls of language.

CO2: To improve their writing ability in writing for psuasion and convincing someone.
CO3: To attend job interviews more confidently,

CO4: To improve social communication sensitive to geradet other prejudices.

COb5: To do better in the spoken component of the plac¢tasks

TEXT BOOK:
1. Stephen. C. Levenson, 1983, Pragmatics, Cambridgesksity Press

REFERENCE BOOKS:

1. Austin, 1962, J.L. How to do things with words. @rd: Clarendon Press. Grice,
P.1989.
2. Studies in the way of words. Cambridge, M.A: Hadvliniversity Press.
3. Chomsky, N.1966. Aspects of the theory of syntdhe MIT press, Cambridge.
4. Chomsky, N.2006. Language and Mind, Cambridge UsityePress.
5. Hymes. D.N. 1972, On communication competenceBnBride and J.Holmes (ed),
Sociolinguistics, pp 269-293, London Penguin.
6. Gilbert, H.Harman, 1976. Psychological aspect efttteory of syntax in Journal of
Philosophy, page 75-87.
7. Stangley, J. 2007. Language in Context. Clarendessp Oxford.
8. Shannon, 1942. A Mathematical Theory of Communaicati
9. Searle, J.R. 1969. Speech acts: An essay in thespphy of language. Cambridge:
Cambridge University Press.
CO — PO AND PSO MAPPING
Program Specific
Course Program Outcomes outcomes
Outcomes| po | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1|2 |3| 4|5 |6 |7 | 8|9 |1w0|12|12] 1| 2 | 3
COo1 2 3 2
CO2 2 3 2
COo3 2 3 2
CO4 2 3 2
CO5 2 3 2




COURSE CODE COURSETITLE L T P

UEN2242 FUNDAMENTALS OF LINGUISTICS 2 0 2

OBJECTIVES

* To introduce the students to Linguistics (the stiierstudy of language).

» To explore some basic issues and questions relatadguage such as what do we
know when we know a language,

» To discover the relation between language and bi@niguage and society,

* To understand how a child learns a language, hewathguages of the world are
similar as well as different, how we can analyzgjleage as a structure etc.

* To provide students to a brief outline of languagedies in Indian and western
tradition and many applications of linguistics iffefent fields.

UNIT | DEFINING LANGUAGE 9

* What is language and where is language?

0 Language is a means of communication, a socialystod

0 Language is a cognitive ability, relation betweanguage and brain
e Study of Language in Indian and western traditions

UNIT Il AN INSIGHT INTO LINGUISTICS 9

e What is Linguistics and what is not Linguistics?
0 Linguistics is not prescriptive grammar learnthe school
o Linguistics is not learning of many languages
0 Linguistics provides tools to analyze languagecstne scientifically

UNIT Il FORM AND FUNCTION 9

» Levels of Language Analysis: Form and content
o Sound
o Word
0 Sentence
0 Meaning
. Similarities and differences of languages

UNIT IV APPLICATIONS 9

* Applications of Linguistics
o Natural Language Processing
o Clinical Linguistics
o Psycholinguistics etc.

UNIT V IMPACT ON CAREER 9




» Impact of linguistics on one’s career

0 An understanding of Linguistics for better useasfduage
o Language and personality development
0 Linguistic features specific to Engineers.

OUTCOMES

On successful completion of this course, the studewill be able,

TEXT

CO1:
COz:
COa3:

CO4:
CO5:

BOOK:

Understand what is linguistics

Explore some basic issues and questions relatedgoage

TOTAL PERIODS: 45

Understand the subtle difference between the uEaglish in Indian and

western tradition.

Familiarize themselves with the unique featurdammjuage in technology
Understand the basics of how children acquire laggs

1. Raj Kumar Sharma, 'Fundamentals of Linguisticdawttc Publishers, Chennai:2019.

REFERENCE BOOKS:

1.

2.

Thomas Herbst, 'English Linguistics: A coursebomkstudents of English’, De Gruyter
Mouton Publication, Germany: 2010.

Victoria A. Fromkin (ed.), Linguistics: An introdtion to linguistic theory, Blackwell
Publishers, USA: 2001.

Jeff Connor - Linto and Ralph W Fasold, 'An Introtian to Language and Linguistics’,
Cambridge University Press, 2014.

CO — PO AND PSO MAPPING

Course

Program Outcomes

Program Specific

Outcomes

Outcomes| po | PO | PO | PO | PO | PO | PO | PO|PO|PO|PO|PO| PSO| PSO | PSO

1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
COo1 2 3 2
CO2 2 3 2
CO3 2 3 2
CO4 2 3 2
CO5 2 3 2




COURSE CODE COURSETITLE

UHS2243 FILM APPRECIATION 2

,_
ol
N | T
w0

OBJECTIVES

* To introduce students to the development of filnaasrt and entertainment form.

* To discuss the language of cinema as it evolved aeentury.

* To enable the students to read the script of adilh appreciate the various nuances.
* To enable students, understand the evolutionmf ifildustry from the past to present
* To guide the students to study films joyfully amgpeeciate all aspects of the film.

UNIT |

THE COMPONENTS OF FILMS 9

* The material and equipment

» The story, screenplay and script

* The actors, crew members, and the director
* The process of filmmaking

UNIT Il

EVOLUTION OF FILM LANGUAGE 9

* Film language, form, movement etc.

» Early cinema - silent film (Particularly French)

» The emergence of feature films: Birth of a NatiaiKies
* Films and their influence on the language of people

UNIT I

FILM APPRECIATION 9

* Realist theory; Auteurists

» Psychoanalytic, Ideological, Feminists
* How to read films?

* Film Criticism / Appreciation

UNIT IV

UNIT V

DEVELOPMENT OF FILMS 9

Representative Soviet films

Representative Japanese films

Representative Italian films

Representative Hollywood film and the studio stem

INDIAN FILMS 9
e The early era
e The important films made by the directors E-3: Tégional films
*  The documentaries in India
e The Indian Film Industry and the Hollywood
e The impact of Films on students in India.

TOTAL PERIODS: 45




OUTCOMES

On successful completion of this course, the studiewill be able to understand

CO1.:
CO2:
COa3:
CO4:
COs5:

TEXT BOOK:

the process of the development of film as anradtentertainment form.
the evolution of the language of cinema as it eelgver a century.

the script writing techniques of a film and appageithe various nuances.
the evolution of film industry from the past to peat

how to appreciate all aspects of the film.

1. Jim Piper, ‘The Film Appreciation Book’: The FilnoGrse You Always Wanted to
Take, Allworth Press, New York: 2014.

REFERENCE BOOKS:
1. Stanley Cavell, ‘The World Viewed: Reflections ¢ve tOntology of Film, Enlarged

Edition

', Harvard University Press, 1979.

2. Joseph M. Boggs, Dennis W. Petrie, ‘The Art of Vidatg Films’, McGraw — Hill,

2006.

3. Bernard F. Dick, ‘Anatomy of Film’, St. Martins Rag 1990.

4. Understanding the Film: An Introduction to Film Agpiation by Jan Bone and Ron
Johnson

CO — PO AND PSO MAPPING

Program Specific
Course Program Outcomes Outcomes
Outcomes| po | PO | PO | PO | PO | PO | PO | PO|PO|PO|PO|PO| PSO| PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
Co1 2 3 2
CoO2 2 3 2
CO3 2 3 2
CO4 2 3 2
CO5 2 3 2




COURSE CODE COURSE TITLE L T P C

UHS2241 HUMAN RELATIONS AT WORK 2 0 2 3

OBJECTIVES
The course aims at making the students:

» aware of human relations at work and its relatigmshth self.

» aware of the processes involved in interaction ywébple at work.

* understand the importance of psychological andiphlkealth in maintaining human
relations at work and progressing in career.

* Understand the ways and means to improve humatioredaat work.

* Realize the importance of safeguarding themsehas &ny exploitation.

UNIT | HUMAN RELATIONS 9

* Understanding and Managing Yourself

* Human Relations and You

» Self-Esteem and Self Confidence

» Self-Motivation and Goal Setting

* Emotional Intelligence

» Attitudes and Happiness

* Values and Ethics and Problem Solving and Creativit

UNIT Il INTERPERSONAL RELATIONSHIP 9

» Dealing Effectively with People

» Communication in the Workplace

* Specialized Tactics for Getting Along with Otharghe Workplace
* Managing Conflict; Becoming an Effective Leader

* Motivating Others and Developing Teamwork

» Diversity and Cross-Cultural Competence

UNIT I HEALTHY LIVING 9
» Staying Physically Healthy
* Yoga, Pranayama
+ Exercise: Aerobic and anaerobic.

UNIT IV MENTAL WELL BEING 9

» Staying Psychologically Healthy




* Managing Stress and Personal Problems
* Meditation.
UNIT V CAREER READINESS 9

» Developing Career Thrust

» Getting Ahead in Your Career
* Learning Strategies

* Perception

» Life Span Changes

* Developing Good Work Habits.

TOTAL PERIODS: 45

OUTCOMES
On successful completion of this course, the studien

CO1: will enhance their awareness about human relatbmsork and its relationship
with self.

CO2: become aware of the processes involved in interaetith people at work.

CO3: Will understand the importance of psychological ahgsical
health in maintaining human relations at work.

CO4: will be able to understand the ways and means poawe human relations at
work.

COS5: will realize the importance of safeguarding themsglfrom any
exploitation.

TEXT BOOK:

1. Dubrien, A. J. (2017). Human Relations for Caresat Rersonal Success: Concepts,
Applications, and Skills, 11th Ed. Upper SaddledRj\NJ: Pearson.

REFERENCE BOOKS:

1. Greenberg, J. S. (2017). Comprehensive stress rearaay (14th edition). New York:
McGraw Hill.

2. Udali, Y. (2015). Yogasanaurpranayam. New Delhi:.RR.lications.

CO - PO AND PSO MAPPING

Program Specific
Course Program Outcomes Outcomes

Outcomes| po | PO | PO | PO | PO | PO|PO|PO|PO|PO|PO|PO| PSO| PSO | PSO

1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
Cco1 2 2 3 2 2
CO2 2 2 3 2 2
CO3 2 2 3 2 2
CO4 2 2 3 2 2
CO5 2 2 3 2 2




COURSE CODE COURSETITLE L T P C

APPLICATIONS OF PSYCHOLOGY IN
UHS2242 EVERYDAY LIFE ol I B

OBJECTIVES

The objectives of this course are to make students:
» aware of the different applications of psychologeteryday issues of life,
» aware of the different social issues, workplacaassand behavioral issues, and
» understand how the knowledge gained from this ecas be used in their own
personal and professional work life.
» Understand the psychological principles relevaritiuman development.
» Understand the impact of Psychology on human life

UNIT | PSYCHOLOGY OF AN INDIVIDUAL 9

* Introduction: Nature and fields.
* The individual human being and his or her expegsnmental processes and behaviors

UNIT Il DIFFERENT TYPES OF PSYCHOLOGY 9
» Psychology in industries and organizations: Joltyaig fatigue and
accidents; consumer behavior.

» Different types of psychology: cognitive, forenssocial, and
developmental psychology

UNIT I PSYCHOLOGY AND MENTAL HEALTH 9
» Psychology and mental health: Abnormality, symptamg causes psychological
disorders.
* Psychology for better decision making, stress mamamt and behavior.
UNIT IV COUNSELING 9
» Psychology and Counseling: Need of Counseling, €elan and the
Counselee, Counseling Process, Areas of Counseling.

UNIT V SOCIAL BEHAVIOR 9

» Psychology and social behaviour: Group, group dyosynbeam
building, Prejudice and stereotypes; Effective Camication,
conflict and negotiation.

TOTAL PERIODS: 45



OUTCOMES

On successful completion of this course, the studiewill be able to

COL1.: raise their awareness on applications of psychadloggveryday issues of life,

CO2: deal more efficiently with different issues in satgi, workplace and human
behavior.

CO3: Apply principles of psychology in their own persbaad professional lives.

CO4: Use the psychological principles for their own hund@velopment.

COS5: Appreciate the impact of Psychology on human life

TEXT BOOK:

1. Schultz, D. & Schultz, S.E. (2009). Psychology &vork Today (10th ed.). New Jersey:
Pearson/Prentice Hall.

REFERENCE BOOKS:

1. Butcher, J. N., Mineka, S., & Hooley, J. M. (201Ahnormal psychology (14th ed.).New
York: Pearson

2. Gladding, S. T. (2014). Counselling: A compreheagvwofession. New Delhi:
Pearson Education

3. Aronson, E., Wilson, T. D., &Akert, R. M. (2010)o8al Psychology (7th Ed.).
Upper Saddle River, NJ: Prentice Hall.

CO — PO AND PSO MAPPING

Program Specific
Course Program Outcomes Outcomes
Outcomes| po | PO | PO | PO | PO | PO | PO | PO|PO|PO|PO|PO| PSO| PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3

Co1 2 2 3 2 2
CO2 2 2 3 2 2
CO3 2 2 3 2 2
CO4 2 2 3 2 2
CO5 2 2 3 2 2

COURSE CODE COURSE TITLE L T P C

UNDERSTANDING SOCIETY AND
UEN2243 CULTURE THROUGH LITERATURE 2 0 2 3
OBJECTIVES

* To acquire skills not only the ones necessary f&'®“trade”, but also the ones to
acquire knowledge and become a better human ba&sng means towards the end of



creating a better society.

» To facilitate understanding a society, its peogiejr mind, prevalent traditions and
culture with a view to developing a holistic woriedw, which is essential for a
sustainable society.

» To felicitate self-reflection and deeper understagaf oneself.

* To introduce students to literary works of varicasintries/ regions / societies and
attempt to understand the respective traditionghich the works belong.

* To understand the relationship between life arddture

UNIT |

UNIT Il

UNIT I

LITERATURE AND LIFE 9

Traditional Knowledge.

what is Literature?

Significance of studying literature,

Studying society and culture through literature,

Understanding morality through literature.

Reading of Literary texts — The literary piece vadl given to students beforehand
so that they read it and become familiar with theg before coming to the class. In
the class, the text will be read once again, whetéts if any will be cleared.

First Discussion — The reading will be followeddwgiscussion where the text will be
analyzed in detail. The students will be encourageghare their interpretation of the
text.

RESOLVING DILEMMA 9

Definition and Description of ‘Dilemma’

Choice of literary texts to confront situations whene is faced with a dilemma
(differentiating what is right and wrong? and dexeé deeper insight into the various
realities of life.

Presentation of analysis of the literary text (Btedents will keep in mind the
author's background and the socio-historical andtual backgrounds while
preparing this presentation)

Q&A Session on the Presentation (the studentd@iencouraged to ask questions
to their respective classmates regarding the ptasen/ analysis initiating a second
discussion on the text.

GENDER STUDIES 9

» Literary pieces that question the current notiohgender, and raises uncomfortable
guestions,

» Literature that challenges the status quo, foreciago think about the real meaning of
equality and emancipation

» Second Discussion — (Having made their presentagioth heard the presentations made
by their classmates, the students would now hd&elg good idea of the various nuances
of the text, making it a ripe moment to have theose detailed discussion on the text.



Here the teacher may refer to those points which Ima&e been missed by the students.)

UNIT IV READING LITERATURE 9
* Reading of select Literary works
* The author’'s Background, Historical and Social Baokind for a better understanding
of the literary work

» Study of other significant study material as regdifor an overall understanding of the
literary work.

UNIT V SUBMISSION OF A REPORT 9
* Submission of a report — Having faced questionmftheir classmates, and after
having a second discussion on the text, the studentd come across new ideas
which will be incorporated into the analysis anrsitted in the form of a report.

TOTAL PERIODS: 45
OUTCOMES

CO1: Improvement in the awareness of various traditions.

CO2: Not only understand not just the diversity foundwsesen various traditions but also
celebrate them.

COa3: strengthen their analytical capability.

CO4: improve their language skills and also the abtlitgxpress complex ideas.

COb5: understand the relationship between life and liteea

REFERENCES:

1. Literary works will be provided by the teacher.

2. Author’s Background, Historical and Social Backgrduvhich are significant for a
better understanding of the work will be providedtte teacher.

3. Reference materials or other significant study mites required for an overall
understanding of the literary work will be souraad by the students in consultation
with the teacher

CO - PO/PSO MAPPING

Program Outcomes Program Specific

Course Outcomes

Outcomes| po | PO | PO | PO | PO | PO | PO | PO|PO|PO|PO|PO| PSO| PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3

Co1 2 3 2

CO2 2 3 2

COs3 2 3 2

CO4 2 3 2

CO5 2 3 2




MANAGEMENT ELECTIVES

COURSE CODE COURSE TITLE L T P C
UBA 2541 PRINCIPLES OF MANAGEMENT 3 0 0 3
OBJECTIVES:

» Sketch the Evolution of Management.

» Extract the functions and principles of management.

» Learn the application of the principles in an ofigation.

» Study the various HR related activities.

* Analyze the position of self and company goals toldusiness

UNIT | INTRODUCTION TO MANAGEMENT AND ORGANIZATIO NS 9

Definition of Management — Science or Art — Manay§er Entrepreneur- types of managers
managerial roles and skills — Evolution of Managetr&cientific, human relations , system and
contingency approaches— Types of Business orgamizaSole proprietorship, partnership,

company-public and private sector enterprises- Qiegéion culture and Environment — Current
trends and issues in Management.

UNIT 1l PLANNING 9

Nature and purpose of planning — Planning procebgpes of planning — Objectives — Setting
objectives — Policies — Planning premises — Stratdpnagement — Planning Tools and
Techniques — Decision making steps and process.

UNIT Il ORGANISING 9

Nature and purpose — Formal and informal orgammati Organization chart — Organization
structure — Types — Line and staff authority — D&pantalization — delegation of authority —
Centralization and decentralization — Job Desigoman Resource Management — HR Planning,
Recruitment, selection, Training and Developmeatfddmance Management , Career planning
and management.

UNIT IV DIRECTING 9

Foundations of individual and group behaviour— Matiion — Motivation theories — Motivational
techniques — Job satisfaction — Job enrichmentadérship — types and theories of leadership —
Communication — Process of communication — Barrier communication — Effective
communication — Communication and IT.

UNIT V CONTROLLING 9

System and process of controlling — Budgetary amd -nBudgetary control techniques — Use of
computers and IT in Management control — Produgtpioblems and management — Control and
performance — Direct and preventive control — Repgr

TOTAL PERIODS: 45

OUTCOMES:

CO1: Upon completion of the course, students will beealiol have clear understanding of
managerial functions like planning, organizingffatg, leading & controlling.
CO2: Have same basic knowledge on international asgeoanagement.



COa3: Ability to understand management concept of orgagiz
CO4: Ability to understand management concept of directi
COS5: Ability to understand management conceioatrolling.

TEXT BOOKS:

1. Harold Koontz and Heinz Weihrich “Essentials of Mgement”, Tata McGraw Hill, 1998.
2. Stephen P. Robbins and Mary Coulter, “Manageméhgntice Hall (India)Pvt. Ltd., 10th
Edition, 2009.

REFERENCE BOOKS:

1. Robert Kreitner and Mamata Mohapatra, “ Managemeittantra, 2008.

2. Stephen A. Robbins and David A. Decenzo and Mamit€n “Fundamentals of Management”,
Pearson Education, 7th Edition, 2011.

3. Tripathy PC and Reddy PN, “Principles of Managerérdta McGraw Hill, 1999.

CO - PO MAPPING

Course Program Outcomes
Outcomes | pPO1 | PO2| PO3| PO4| PO5| PO PO7 PO$ POP POIJ0 POlL POML2
CO1 2 1
CO2 2 3 1
CO3 2 2 1
CO4 3 2 2 1
CO5 1 1
COURSE CODE COURSE TITLE L T P C
UBA2542 TOTAL QUALITY MANAGEMENT 3 0 0 3
OBJECTIVES:

* Teach the need for quality, its evolution, basingapts, contribution of quality gurus,
TQM framework, Barriers and Benefits of TQM.

* Explain the TQM Principles for application.

» Define the basics of Six Sigma and apply Traditidoals, New tools, Benchmarking
and FMEA.

» Describe Taguchi's Quality Loss Function, PerforogaMeasures and apply Techniques

like QFD, TPM, COQ and BPR.

lllustrate and apply QMS and EMS in any organizatio

UNIT | INTRODUCTION 9

Introduction - Need for quality - Evolution of qugl- Definition of quality - Dimensions of
product and service quality —Definition of TQM-- 8@ concepts of TQM —Gurus of TQM



(Brief introduction) -- TQM Framework- Barriers TQM —Benefits of TQM.

UNIT Il TQM PRINCIPLES 9

Leadership - Deming Philosophy, Quality Council,alfy statements and Strategic planning
Customer Satisfaction —Customer Perception of @uakeedback, Customer complaints,
Service Quality, Kano Model and Customer retentioBmployee involvement — Motivation,

Empowerment, Team and Teamwork, Recognition & Rdward Performance Appraisal--

Continuous process improvement —Juran Trilogy, PD$Ale, 5S and Kaizen - Supplier
partnership — Partnering, Supplier selection, SapBplating and Relationship development.

UNIT Il TQM TOOLS & TECHNIQUES | 9

The seven traditional tools of quality - New managat tools - Six-sigma Process
CapabilityBench marking - Reasons to benchmarkcBerarking process, What to Bench Mark,
Understanding Current Performance, Planning, Stugd¢thers, Learning from the data, Using
the findings, Pitfalls and Criticisms of Benchmaudki- FMEA - Intent , Documentation, Stages:
Design FMEA and Process FMEA.

UNIT IV TOM TOOLS & TECHNIQUES I 9

Quiality circles — Quality Function Deployment (QFDYaguchi quality loss function — TPM —
Concepts, improvement needs — Performance measiwssof Quality - BPR.

UNIT V QUALITY MANAGEMENT SYSTEM 9

Introduction-Benefits of ISO Registration-ISO 90B€ries of Standards-Sector-Specific Standards
- AS 9100, TS16949 and TL 9000-- ISO 9001 Requirgsimplementation-Documentation-
Internal Audits-Registration-ENVIRONMENTAL MANAGEMHET SYSTEM: Introduction—
ISO 14000 Series Standards—Concepts of ISO 1400hdiRenents of ISO 14001-Benefits of
EMS.

TOTAL PERIODS: 45

OUTCOMES:

CO1: Ability to apply TQM concepts in a selected entesgr

CO2: Ability to apply TQM principles in a selected erngese.

CO3: Ability to understand Six Sigma and apply Tradiabtools, New tools,
Benchmarking and FMEA.

CO4: Ability to understand Taguchi's Quality Loss FuantiPerformance Measures and
apply QFD, TPM, COQ and BPR.

CO5: Ability to apply QMS and EMS in any organization.

TEXT BOOKS:

1. Dale H.Besterfiled, Carol B.Michna, Glen H. Besti#zld, MaryB. Sacre, Hemant
Urdhwareshe and Rashmi Urdhwareshe, “Total QuiMiyagement”, Pearson Education
Asia, Revised Third Edition, Indian Reprint, Sixthpression,2013.

REFERENCE BOOKS:

1. Joel.E. Ross, “Total Quality Management — Text @ades”,Routledge.,2017.
2. Kiran.D.R, “Total Quality Management: Key concepiisd case studies, Butterworth —
Heinemann Ltd, 2016.



3. Oakland, J.S. “TQM — Text with Cases”, ButterworttHeinemann Ltd., Oxford, Third
Edition, 2003.

4. Suganthi,L and Anand Samuel, “Total Quality Managety Prentice Hall (India) Pvt.
Ltd., 2006

CO - PO MAPPING

Course Program Outcomes
Outcomes| POl | PO2| PO3| PO4| PO5 PO§ PO7 PO8 PO PO PO | PO
10 | 11 | 12
COo1 3 2 1 1 1
CO2 3 2 1 1
COo3 2 3 1 1 1
CO4 3 1 1 1 1
CO5 3 2 1 1 1
COURSE
CODE COURSE TITLE L T P C
WORK ETHICS, CORPORATE SOCIAL
UBA 2543 RESPONSIBILITY AND GOVERNANCE 3 0 0 3
OBJECTIVES:

. To impart the value of professional practices wibde of conduct and ethical values
. Discuss the various outlooks of roles and respditgb with work ethics.

. Introduce the Indian constitutional statutes fhicl practices by citizens
. Analyze the ethical commitments to be hold by indusith protecting environment
. Insist on corporate and social responsibilitiestligh Governance practices and
regulation
UNIT I INTRODUCTION 9

Ethics - Definition & nature, Characteristics, Mitrtes of Ethics - Business Ethics; Ethical
theories; Causes of unethical behavior; EthicalsebuWork ethics; Code of conduct; Public
good.

UNIT 1l ETHICS THEORY AND BEYOND 9

Management of Ethics - Ethics analysis [ Hosmer ehficEthical dilemma; Ethics in practice —
ethics for managers; Role and function of ethicahagers- Comparative ethical behaviour of
managers; Code of ethics; Competitiveness, orgtaial size, profitability and ethics; Cost of
ethics in Corporate ethics evaluation.

UNIT I LEGAL ASPECTS OF ETHICS 9

Political — legal environment; Provisions of thedibm constitution pertaining to Business;
Political setup — major characteristics and thmiplications for business; Prominent features of



MRTP & FERA. Social — cultural environment and theipact on business operations, Salient
features of Indian culture and values.

UNIT IV ENVIRONMENTAL ETHICS 9

Economic Environment; Philosophy of economic gravd ds implications for business, Main
features of Economic Planning with respect to bessn Industrial policy and framework of
government contract over Business; Role of chammb&ommerce and confederation of Indian
Industries.

UNIT V CORPORATE SOCIAL RESPONSIBILITY AND GOVER NANCE 9

Definition- Evolution- Need for CSR; Theoreticalrppectives; Corporate citizenship; Business
practices; Strategies for CSR; Challenges and im@ieation; Evolution of corporate governance;
Governance practices and regulation; Structuredandlopment of boards; Role of capital market
and government; Governance ratings; Future of g@arere- innovative practices; Case studies with
lessons learnt.

TOTAL PERIODS: 45

OUTCOMES:

CO1: Understand ethical issues in workplace and have goactices in professional duties.

CO2: Learnroles and responsibilities in professionaéenas a team worker

CO3: Understand the legal aspects in Indian constitati@r protection of societal values

CO4: Analyze the economical development by industry witiportance to environment
protection.

COS5: Understand need of good Governance in a corpordie ethical organizational
behavior.

TEXT BOOKS:

1. S.A. Sherlekar, Ethics in Management, Himalaya Bhlslg House, 2009.

2. William B. Werther and David B. Chandler, Strategarporate social responsibility, Sage
Publications Inc., 2011

3. VVRobert A.G. Monks and Nell Minow, Corporate gowvance, John Wiley and Sons,
2011.

REFERENCE BOOKS:

5. VW.H. Shaw, Business Ethics, Cengage Learning, 2007

6. Beeslory, Michel and Evens, Corporate Social Resipdity, Taylor and Francis, 1978.

7. Philip Kotler and Nancy Lee, Corporate social respoility: doing the most good for
company and your cause, Wiley, 2005.

8. Subhabrata Bobby Banerjee, Corporate social regphitys the good, the bad and the
ugly, Edward Elgar Publishing, 2007.

9. Satheesh kumar, Corporate governance, Oxford WsityePress, 2010.

10.Bob Tricker, Corporate governance- Principles,qe$ and practices, Oxford University
Press, 2009

11.Larue Tone Hosmer and Richard D., The Ethics of &g@ment, Irwin Inc., 1995.

12.Joseph A. Petrick and John F. Quinn, Managememtd$thntegrity at work, Sage, 1997.



CO - PO MAPPING

Program Outcomes

Course
Outcomes | PO1 | PO2| PO3| PO4| PO5| POF PO7 PO POP PO PO | PO
10 11 12
COo1 3 1 1 2
CO2 3 1 1 2
CO3 3 2 3 1 1 2
CO4 2 3 1 1 3 2
CO5 3 1 1 2 2




PROFESSIONAL ELECTIVES

COURSE CODE COURSE TITLE L T P C
UEC2521 INFORMATION THEORY AND CODING 3 0 0 3
PREAMBLE

Information theory and coding are the two load-beapillars of modern digital communication
systems. Its purpose is to determine the ultimata dompression and ultimate transmission rate,
when transferring the information from oaed to the other. It is a subset of communicatieoty.
This course finds applications in a variety ofd®like economics, probability, Computer Science
and Physics.

OBJECTIVES

o To know the basic principles and understandingnfairmation measure and channel.
« To gain the conceptual understanding of variouscgooding techniques.
« To develop an understanding of Rate distortionrhand Scalar Quantization

UNIT | INFORMATION MEASURE 9
Introduction to information theory — Definition @fiformation measure and entropy — Entropy,
relative entropy and mutual Information — Propertéjoint and conditional information measures
a-Markov source - Problem solving in entropy

UNIT Il INTRODUCTION TO SOURCE CODING 9

Block code and its properties — Instantaneous endéts properties — Non Singular codes, Prefix
codes, Uniquely Decodable codes, Kraft-McMillan Blify and compact codes — Shannon’s first
theorem. Coding Strategies, Huffman Coding and Rvbids Optimality.

UNIT 1l CODING TECHNIQUES 9
Source coding techniques: Non- Binary Huffman Cdslelomb codes, Tunstell codes, Adaptive
Huffman Coding, Shannon- Fano — Elias Coding, Anigic code — Lempel Ziv code,

UNIT IV INFORMATION CHANNEL 9
Introduction to information channel —Propertiedifferent Information Channel — Reduction of
Information Channel- Introduction to Channel capaet Binary symmetric channel — Binary
erasure channel, Calculation of channel capacitydiiberent information channel — Z channel,
Noisy Channel, Noiseless Channel, Typewriter Chtwr@form channel.

UNIT V RATE DISTORTION THEORY 9
Introduction to Rate-Distortion Theory — Definiti@md Properties of Rate-Distortion Functions,
Calculation of Rate-Distortion Functions, Introdoot to quantization — Lloyd-Max Quantizer,
Companded Quantization.

TOTAL PERIODS: 45
OUTCOMES
On successful completion of this course, the studenill be able to
CO1: Measure the performance of the information ovenanoel.

CO2: Design and implement various coding technique®mrmunication systems.
CO3: Analyze the information capacity of different typsfschannel



CO4: Analyze the Rate Distortion functions and featwkdifferent Quantizers.

TEXTBOOKS:

1. Cover T M and Thomas J A, Elements of Informatidredry, John Wiley & Sons, 1991.
Unit=1&Il, IV &YV)
2. Khalid Syaood, Introduction to Data Compressiosekier, 2012. (Unit Il & V)

REFERENCE BOOKS:

1. Yeung R W, A First Course in Information Theoryukfler Academic, 2002.

2. Ranjan Bose, ITC and Cryptography, Tata Mc Graw Edmpany, Second Edition, 2007.

3. Muralidhar Kulkarni and Shivaprakasha K.S, InforimatTheory and Coding, Wiley India
Pvt. Ltd, 2015.

4. Morelos-Zaragoza R H, The Art of Error Correctingdhg, John Wiley & Sons, 2006.

5. Sklar B, Digital Communication Fundamentals and ligapions, Pearson Education,
Second Edition, 2009

CO - PO AND PSO MAPPING

Program Specific
Course Program Outcomes outcomes
Outcomes| PO | PO | PO | PO | PO | PO | PO | PO |PO|PO|PO|PO|PSO| PSO| PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
COo1 3 (3 2 2 2 1 1 2 2 2
CO2 3 (3 2 2 2 1 1l 2 3 2
CO3 3 3 3|2 2 1 1| 2 3 2
CO4 3 3 12 2 1 2 2 2
COURSE CODE COURSE TITLE L T P C
ADVANCED DIGITAL SIGNAL
UEC2522 PROCESSING 3 0 0 3
PREAMBLE

Advanced digital signal processing course begirhwaih introduction to discrete time random
process and includes theoretical and design asp&sfgectrum estimation, linear prediction and
adaptive filtering techniques. This course alsgomiices compressed sensing used for signal
processing applications This course require thevauge of discrete time signals, systems and
signal processing as a prerequisite.

OBJECTIVES

« To introduce the basics of discrete time randomadigrocessing

« To learn the concept of signal modeling, estima#ind prediction theory
« To know about linear and adaptive filtering andaipglications

« To understand the spectrum estimation techniques

« To learn the concepts of compressed sensing



UNIT | DISCRETE TIME RANDOM PROCESSES 9
Review of Discrete Stochastic Processes - Statjgmarcesses, Autocorrelation, Autocovariance,
Parseval’'s theorem, Wiener-Khinchine relation, Whibise, Power Spectral Density, Spectral
factorization, Filtering Random Processes.

UNIT Il SPECTRAL ESTIMATION 9

Nonparametric methods of spectrum estimation -odegram, Modified periodogram, Bartlett,
Welch and Blackman Tukey methods, Performance Casgrg Parametric methods - Special
types of Random Processes — MA, AR, ARMA - Yule-Kéalequations and spectral estimation.

UNIT I SIGNAL MODELING AND LINEAR PREDICTION 9

Least square method, Prony’s pole-zero model —yaall pole model, Iterative Prefiltering,
Finite Data Records — Linear Prediction of Signalse Autocorrelation and Covariance Method,
Levinson Durbin Algorithm, Forward and Backward diogions.

UNIT IV OPTIMUM FILTERS 9
Linear Minimum Mean - Square Error (LMMSE) FilteginWiener Hopf Equation, FIR Wiener
filter, Noise Cancellation Application, Causal addncausal IIR Wiener filter, Discrete Kalman
Filter.

UNIT V COMPRESSED SENSING 9
Traditional Sampling system and its drawback- Casped sensing process - Mathematical
background- Sparse filtering - Signal Representatéasis vectors -Restricted Isometric Property-
Coherence- Stable recovery- Number of measuremeBéising matrix-Sparse Recovery
Algorithms: Basis Pursuit algorithm- L1 minimizatioMatching pursuit- Orthogonal Matching
Pursuit (OMP).

TOTAL PERIODS: 45

OUTCOMES
On successful completion of this course, the studewill be able to

CO1: Acquire knowledge on power spectral density andlyapp discrete time random
signals and systems

CO2: Analyze non-parametric and parametric methodsgecsum estimation

CO3: Analyze signal modelling techniques to discretesti@mndom process

CO4: Apply linear estimation and prediction techniquesliscrete random signals for signal
separation, detection and estimation

CO5: Apply optimum filtering techniques for discrete dmm signals

CO6: Apply the concepts of compressed sensing for sigradessing applications

TEXT BOOKS:

1. Monson H. Hayes, Statistical Digital Signal Prooegsand Modeling, John Wiley and
Sons, Inc, Singapore, 2002D.Roody, J.Cooleft]ectronic Communications, PHI, Fourth
Edition, 2006. (Unit | to IV)

2. Radha Sankararajan, Hemalatha Rajendeamd Aasha Nandhini Sukumaran,
Compressive Sensing for Wireless Communication:ll€&hges and Opportunities, River
Publications, 2016. (Unit V)



REFERENCE BOOKS:

1. John G. Proakis and Dimitris G. Manolakis, Digitg@lgnal Processing: Principles,
Algorithms, and Applications, Pearson Educationdn&ourth Edition, 2007.

2. Sanjit K. Mitra, Fundamentals Digital Signal Progieg: A Computer - Based Approach,
McGraw Hill Education, 2013.

3. Dimitris G. Manolakis and Vinay K.Ingle, Applied @ital Signal Processing, Cambridge
University Press, 2011.

4. John G. Proakis, Charles Rader, Fuyun Ling Marcdemén, lan Proudler and
C.L.Nikias, Algorithms for Statistical Signal Pr@sing, Prentice Hall, First Edition,
2002.

5. Rafael C. Gonzalez, Richard E. Woods, Digital ImBgecessing, Pearson, Fourth Edition,
2017.

CO — PO AND PSO MAPPING
Course Program Outcomes Program Specific
Outcome Outcomes
PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
1|12 |3| 4|5 |6 |7|8]|]9|10/12]12] 1 | 2 | 3

CO1 3 3 1 3

CO2 3 3 3 3 1 3 1

COo3 3 3 1 3 1

CO4 3 3 1 3 1

CO5 3 2 1 3 1

CO6 3 3 3 3 1 3 1

COURSE CODE COURSE TITLE L T P C

COMPUTER ARCHITECTURE AND
UEC2523 ORGANIZATION 3 0 0 3
OBJECTIVES:

UNIT |

To learn the basic structure and operations ofnapcer

To learn the arithmetic and logic unit and impletagon of fixed-point and floating point
arithmetic unit

To learn the basics of pipelined execution

To understand the memory hierarchies, cache amdalVimemories and communication
with 1/0 devices

To understand parallelism and multi-core processors

BASIC STRUCTURE OF A COMPUTER SYSTEM 9

Functional Units — Basic Operational Concepts —fdPerance; Instructions: Language of the
computer — Operations, Operands — Instruction sgpration; Logical operations — Decision
making; MIPS addressing.



UNIT Il ARITHMETIC FOR COMPUTERS 9

Addition and subtraction; Multiplication; Divisiorloating Point Representation: Floating point
operations.

UNIT I PROCESSOR AND CONTROL UNIT 9

A Basic MIPS implementation: Building a datapat@entrol implementation scheme; Pipelining:
Pipelined datapath and control — Handling data fusz& Control hazards — Exceptions — Issues in
predictive branching: Spectre and Meltdown.

UNIT IV MEMORY & I/0 SYSTEMS 9

Memory Hierarchy; Memory technologies; Cache Mem&gsics and cache mapping techniques;
Measuring and improving cache performance; Virtdaimory: TLBs; Accessing I/O devices —
Interrupts; Direct memory access; Bus structureus 8peration — Arbitration; Interface circuits;
USB.

UNIT V PARALLEL PROCESSORS 9

Parallel processing challenges; Flynn's classiboatSISD — MIMD — SIMD — SPMD and Vector
Architectures; Hardware multithreading; Multi-congrocessors and other shared memory
multiprocessors; Introduction to Graphics Process&inits.

TOTAL PERIODS: 45
OUTCOMES:

At the end of the course, the student should be abto:

CO1: Explain the basics structure of computgpgrations and instructions (K2).

CO2: Design arithmetic and logic unit (K3).

CO3: Explain pipelined execution and desigreastrol unit (K3)

CO4: Design of various memory systems and utaleld/O communication (K3)

CO5: Explain parallel processing architectuk€®)(

CO6: Design a multi-functional ALU as per thqueement in teams by applying best practices
of system design (K3)

TEXT BOOKS:

1. David A Patterson, John L Hennessy, Computer Orgdion and Design: The
Hardware/Software Interface, 5th Edition, Morgaruaann / Elsevier, 2014.

2. Carl Hamacher, Zvonko Vranesic, Safwat Zaky, Nakéénjikian, Computer Organization
and Embedded Systems, 6th Edition, Tata McGraw BOIL2.

REFERENCE BOOKS:

1. William Stallings, Computer Organization and Areliiure — Designing for Performance,
8th Edition, Pearson Education, 2010.

2. John P Hayes, Computer Architecture and OrganizaBad Edition, Tata McGraw Hill,
2012.

3. John L Hennessey, David A Patterson, ArchitectudkeQuantitative Approach, 5th edition,
Morgan Kaufmann, Elsevier, 2012 (Units I, 111).

4. Morris Mano M, Computer System Architecture, Regti8ed Edition, Pearson Publication,

2017.

Chakraborty P, Computer Architecture and OrgaroratlAICO Publishing House, 2010.

https://www.techrepublic.com/article/spectre-andtdmvn-explained-a-comprehensive-

guide-for-professionals/

oo




7. https://arxiv.org/pdf/1807.07940.p(Bpectre Attack)
8. https://meltdownattack.com/meltdown.pdf

CO - PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
NN e e
Cco1 2|1 3] 2 2
CO2 21 3] 3] 1 1 2
COos3 2|1 2] 3 2
CO4 2| 2| 3 2
CO5 2| 3| 2 2
CO6 21 3| 3] 1| 2 1l 2| 2 1 2
COURSE CODE COURSE TITLE L T P C
UEC2524 MEMS AND NEMS 3 0 0 3
PREAMBLE

The MEMS and NEMS market has been tremendouslyloleweg in the device fabrication. The
corresponding technology has quickly spread acvas®us scales of application. A variety of
MEMS/NEMS devices have been developed and sonteeaf including accelerometers, pressure
sensors, gyroscopes, microphones, and optical indisplays have been proven commercially
successful. This course provides the knowledge tablitMS and NEMS concepts, fabrication,
devices, and its packaging.

OBJECTIVES

« To understand the concepts of micro electromechbd&vices and quantum mechanics

« To learn the fabrication process of Microsystems.

« To understand the design concepts of micro semsatsnicro actuators.

« To understand the packaging and characterizatidhEd1S/NEMS

UNIT | INTRODUCTION TO MEMS AND NEMS 9
MEMS and Microsystem, Microsystem and microeleatsnApplications of MEMS, Materials
for MEMS: Silicon, silicon compounds, polymers, alst

Introduction to NEMS, Nano scaling, classificatiohnano structured materials, Applications of
nanomaterials.

UNIT I FABRICATION OF MEMS AND NEMS 9



Photolithography, lon Implantation, Diffusion, Oaiibn. Thin film depositions: LPCVD,
Sputtering, Evaporation, Electroplating; Etching chieiques: Dry and wet etching;
Micromachining: Bulk Micromachining, Surface Micrachining, LIGA.

UNIT 1l MICRO AND NANO SENSORS 9
Acoustic sensor — Quartz crystal microbalance,&erfacoustic wave, Flexural plate wave, shear
horizontal; Vibratory gyroscope, Pressure senspusntum well infrared photodetectors.

UNIT IV MICRO AND NANO ACTUATORS 9
Electrostatic actuators, piezoelectric actuatorerinal actuators, Actuators using shape memory
alloys, Microgrippers, Micromotors, Microvalves, dfopumps.

UNIT V PACKAGING AND CHARACTERIZATION OF MEMS AND N EMS 9
Micro / nano systems packaging, Essential packageuhnologies, Selection of packaging
materials; Nano material characterizatiofRD, SEM, TEM, AFM, STM.

TOTAL PERIODS: 45

OUTCOMES
On successful completion of this course, the studewill be able to

CO1: Familiarize the basics of micro/nano electromecterstructures, devices and systems
including their theoretical foundations, applicascand advantages

CO2: Recognize the use of materials in micro/nano faltina and describe the fabrication
processes including surface micromachining, bulkramachining and LIGA

CO3: Analyze the key performance aspects of micro/nalectremechanical transducers
including sensors and actuators

CO4: Explore the techniques for characterization and kaging requirements of
MEMS/NEMS

TEXT BOOKS:

1. Ran Hsu, MEMS and Microsystems Design and Manufactliata Mcgraw Hill, 2002.
(Unit 1to V)
2. Murty B.S, Shankar P, Raj B, Rath, B.B, Murday &xfbook of Nanoscience and

Nanotechnology, Springer publishing, 2013. (Unltlli& V)

REFERENCE BOOKS:

1. Sergey Edward Lyshevski, “MEMS and NEMS: SystemsyiBes, and Structures”, CRC

Press, 2002

Chang Liu, “Foundations of MEMS”, Pearson educatmia limited, 2006

Vinod Kumar Khanna Nanosensors: Physical, Chemiaatj Biological, CRC press,

2012.

4. Mahalik N P, MEMS, Tata McGraw Hill, 2007.

5. Manouchehr E Motamedi, MOEMS: Micro-Opto-Electro-thanical Systems, SPIE
press, First Edition, 2005.

w N



CO - PO AND PSO MAPPING

Program Specific
Course Program Outcomes OUtCOmes
Outcomes| PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO| PSO| PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
o1 |22 2] 1| 1] 2| 1 1 1 5| 5 | »
cor | 1] 1] 3] 31 L 2
cos | 3| 33| 2| 3| 2 2 1 1 1 3 | 2| 2
con | 1] 23] 1] 2 1 N 5
COURSE CODE COURSE TITLE LT |p|c
INTRODUCTION TO RADAR AND
UEC2621 SATELLITE COMMUNICATION 3100} 3
PREAMBLE

Radar and satellite communication play a vital rolthe fields of space communication, telephone

and GPS systems etc., The processing and anafysagdar and satellite signals are essential for

processing and application. The various types ddéirand segments of satellite systems and their
performance are important. This course provideb#sic knowledge required for fundamentals of

radar and satellite systems.

OBJECTIVES

* To understand the operation of radar systems ¥ariaty of applications

* To learn various types of radars and their priregf operation.

= To Study the satellite orbits and earth segmenssiiellite communication

* To understand the space segment of satellite system

* To understand various multiple access schemedetiiaand its applications

UNIT | PRINCIPLES OF RADAR AND RADAR EQUATION 9

Nature of Radar Simple form of Radar Equation, Radar Operation, d&Rderequencies and
Applications. Radar Equation - Minimum DetectaBlignal, Receiver Noise, SNR, Envelope
Detector — Integration of Radar Pulses, Radar C&esdion of Targets Transmitter Power, PRF
and Range Ambiguities, System Losses.

UNIT 1l TYPES OF RADAR SYSTEMS 9

Doppler Effect, CW Radar — Block Diagram, Applicats of CW radar, FM-CW Radar -Range
and Doppler Measurement, Block Diagram and Chariatits, Block diagram of MTI and Pulse
Doppler radar, Tracking Radar - Monopulse TrackiRgdar — Amplitude Comparison

Monopulse, Phase Comparison Monopulse. Comparisdrackers, tracking with Surveillance

radar.

UNIT I SATELLITE ORBITS AND EARTH SEGMENT 9

Kepler's Laws, Newton’s Law, Orbital parametersieBée orbits — Low earth, Medium earth,
High earth Orbits, polar, inclined , geosynchrononsts, Transfer Orbit. Earth Segment - Receiver
only home TV system, Master antenna TV system, Conityy Antenna TV system, Transmit —
Receiver earth station,



UNIT IV SPACE SEGMENT 9

Power Supply, Altitude Control — Spinning Satelliggabilization and momentum wheel
stabilization, Station keeping, thermal control, 0 Bubsystems, Transponders — the wideband
receiver, input demultiplexer, power amplifier, nt&nna subsystem, Advanced Tiros — N
Spacecratft.

UNIT V SATELLITE ACCESS AND ITS APPLICATIONS 9

Satellite Access - Single Access, Pre and demssidreed FDMA, SPADE system, TDMA, Pre
and demand assigned TDMA, Satellite switched TDMZA)MA, Satellite Applications -
INTELSAT Series, INSAT, VSAT, GPS, Global Navigati®atellite Systems - Basic concepts of
GPS. GPS constellation, Interdisciplinary applimati

TOTAL PERIODS: 45

OUTCOMES
On successful completion of this course, the studenill be able to

CO1: Acquire knowledge on the fundamentals of radaresgst

CO2: Analyse various types of radars and its operatinaitions.

CO3: Acquire knowledge on the fundamentals of satetlitats and earth segment
CO4: Interpret the multiple access schemes for sateitemunication.

TEXTBOOKS:
1. Merrill L Skolnik, Introduction to Radar SystemsMH Special Indian Edition, Second
Edition, 2007(Units | & 1I)
2. Dennis Roddy, Satellite Communications, McGraw-Hilternational, Third Edition,
2006(Units 11l - V)

REFERENCE BOOKS:

1. Mark A Rkhards, James A Scheer, William A Holm. ¥es, Principles of Modem Radar:

Basic Principles, 2013.

Byron Edde, Radar Principles, Technology ApplicagioPearson Education, 2004.

3. Wilbur L Pritchard, Hendri G Suyderhoud, Robert &l$bn, Satellite Communication
Systems Engineering, Prentice Hall/Pearson, 2007.

4. Madhavendra Richharia, Satellite systems for pes@pplications, John Wiley and Sons,
Ltd.

5. Mohinder S Grewal, Lawerence R, Weill, Angus P Aavdls, Global Positioning Systems,
Inertial Navigation, and Integration"®Edition, A John Wiley & Sons, Inc. Publication,

no

2007.
CO — PO AND PSO MAPPING
Course Program Outcomes Program Specific
Outcom Outcomes
es PO| PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PO| PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
COo1l |2 2 1 2 1
co2 |3 3 3 1 3 1 1 1
CO3 |2 2 1 1 1 2 1
CoO4 |2 2 3 1 1 3 2




COURSE CODE COURSE TITLE L T P C

DIGITAL IMAGE AND VIDEO

UEC2622 PROCESSING 3 0 0 3

PREAMBLE

This course covers the fundamental concepts andiples of image and video processibggital
images and videos find applications in the manyd$iesuch as astronomical, bio-medical,
consumer, industry etc. in everyday life. The pssogy of image and video signals is therefore
very important for software developers, and praugicengineers. Students will also get an
opportunity to implement the algorithms that arecsfic to real time image and video processing
systems/applications.

OBJECTIVES
* To mathematically present the image representatnoiprocessing concepts
* To understand the effect of image transforms
* To perform digital manipulation of images using ptwlogy.
e To understand video segmentation process
* To understand methods of objects in video signals

UNIT | INTRODUCTION 9

Image Acquisition, Color Images -RGB, HIS, HSV Ylvid YCbCr Color representations, Point
Processing, Neighbourhood Processing; Image Transfe KL, DCT, Continuous and Discrete
Wavelet Transform

UNIT Il GEOMETRIC TRANSFORMATIONS AND VISUAL EFFEC TS 9

Affine, Translation, Scaling, Rotation, Shearing afsformations, Backward Mapping,
Interpolation, Homography, Visual Effects, Visuaffdeéts Based on Pixel Manipulation and
Geometric Transformations

UNIT 1 MORPHOLOGY AND BLOB ANALYSIS 9

Hit and Fit, Dilation and Erosion, Closing and Ognoperations, Boundary Detection, BLOB
Extraction: The Recursive and Sequential Grass-Algorithm, BLOB Features, BLOB
Classification

UNIT IV IMAGE AND VIDEO COMPRESSION 9
Image Compression in the Transform Domain, JPE®q Aeee Coding, JPEG 2000, Basics of
Video compression: MPEG -1, MPEG -2, MPEG -7, an2id4 standards.

UNIT V VIDEO SEGMENTATION AND TRACKING 9

Video Acquisition, Change Detection Algorithm, Bgekund Subtraction, Threshold Value, Image
Differencing Tracking-by-Detection, Prediction, €king Multiple Objects, Applications of
Video Processing SystemEdutainment Game, Coin Sorting Using a Robot.

TOTAL PERIODS: 45



OUTCOMES
On successful completion of this course, the studewill be able to

Extract images for better understanding of the rciolimrmation

Apply transformation on images to develop furthederstanding
Apply morphology techniques and BLOB detection

COo1:
COo2:
COs3:
CO4: Apply algorithms for segmentation in video
CO5: Solve object tracking in video
TEXT BOOKS:

1. T.B. Moeslund, Introduction to Video and Image Rsging, Springer-Verlag, 2012
(Unit I - Il and Unit V)

2. K. S. Thyagarajan, Still image and video compressuith MATLABORATORY, John
Wiley & Sons, Inc.2011. (Unit | and Unit -1V)

REFERENCE BOOKS:

1. Yaowang, Joem Ostarmann and Yaquin Zhang, Videoggsing and communication, PHI,

First Edition.

2. Alberto S. Aguado and Mark S. Nixon, Feature extoacand image processing,Academic

Press, Third Edition, 2012.

3. Ranjan Parekh, Fundamentals of IMAGE, AUDIO, andDEO PROCESSING Using

MATLABORATORY® With Applications To Pattern Recodiin, CRC Press, 2021

4. Rama Chellappa, Sergios Theodoridis, Image andovigecessing and Analysis and

Computer Vision Academic Press Library in Signald@ssing, Volume 6,2017

CO - PO AND PSO MAPPING

Program Outcomes

Program Specific

Course Outcomes
Outcomes | PO | PO| PO | PO | PO | PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO

1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
COo1 2 2 1 1 1 3 2 1
CcO2 2 2 1 2 1| 3 2 1
CO3 1 2 1 1 1| 3 2 1
CO4 1 2 1 1 1| 3 2 1
CO5 2 2 1 2 1| 3 2 1




COURSE CODE COURSE TITLE L T P C

UEC2623 ADVANCED MICROCONTROLLERS 3 0 0 3

PREAMBLE

Design and development of application specifictetetc systems requires deeper
understandings of architectures of various embegdeackessors. The efficient choice of processor
can be done with the exploration of the salientuiess of the processors. This course provides the
basic understanding of the different kinds of enaleedprocessors and its architectural features.

OBJECTIVES

» To familiarize the features, specification of RIS hitectures

» To gain knowledge on the enriched instruction $&RM processor

» To familiarize the features, specification of madericrocontrollers

* To gain knowledge on the 32 bit microcontrollersdthARM architectures

UNIT | RISC ARCHITECTURES 9
Evolution of Embedded Architectures — CISC vs R¥Sthe RISC Design Philosophy — The ARM
Design Philosophy — Embedded system hardware — &aeldesystem software, ARM processor
fundamentals — Registers — CPSR — Pipeline - Eiaeptinterrupts and the Vector table — Core
Extensions — Architecture Revisions — ARM procedannilies.

UNIT Il ARM INSTRUCTION SET 9

Data processing instructions — Branch Instructien®ad-store instructions — Software interrupt
instruction — Program status register instructiensoading constants — Conditional execution,
THUMB register usage — ARM-Thumb interworking — Batrocessing instructions — Load-store
instructions — Stack instructions — Software iniptrinstruction.

UNIT HI ARM CORTEX PROCESSORS 9
Introduction to the Cortex-M Processor Family - ARNortex-M3' architecture for
microcontrollers — Thumb 2 instruction technologpternal Registers - Nested Vectored Interrupt
controller - Memory map - Interrupts and exceptimandling — Applications of Cortex- M3
architecture

UNIT IV ARM CORTEX IMPLEMENTATION 9

The pipeline — Detailed block diagram — Bus inteefa Other interface — The External PPB — Reset
types and Reset signals, Cortex-M3 Programming erndw — A Typical development flow —
Using C — CMSIS —-Using Assembly — Using Exclusivecéss for semaphores — Using bit band
for semaphores

UNIT V MSP430 MICROCONTROLLERS 9
Functional Block diagram of MSP430F2003 - Memorypdad CPU, Exceptions, Architecture of
MSP430 - Processor Addressing Modes - Instructiey $iterrupts, Digital in-outs, Timer,
Communication interfaces.

TOTAL PERIODS: 45



OUTCOMES
On successful completion of this course, the studenill be able to

CO1 : Summarize the key features of RISC architecture

CO2 : Comprehend the enriched instruction set of ARBcpssor

CO3 : Summarize the architectural features of ARM €oi¥l processor

CO4 : Implement the salient features of ARM Cortex Mdéessor in embedded system
design and development

CO5 : Summarize the architectural features of MSP M8focontrollers

TEXT BOOKS:

1. Andrew N. Sloss, Dominic Symes, Chris Wright, ARNMstem Developer's Guide,
Designing and optimizing system software, Morganifiteann Publishers, 2004. (UNIT-I,

1)
2. Joseph Yiu, The Definitive Guide to the ARM Cortéi8, Newnes, 2010. (UNIT-III, IV)

REFERENCE BOOKS:

1. John H Davies, MSP430 Microcontroller Basics, Eise\2008. (UNIT-V)

2. Steve Furber, ARM System — On — Chip architectddalision Wesley, 2000

3. Yifeng Zhu, Embedded Systems with Arm Cortex-M Mimontrollers in Assembly
Language and C, E-Man Press LLC; 3rd edition, 2007.

4. Trevor Martin, The Designers Guide to the CorteX@hMcessor Family, Newnes,2013.
5. Manuel Jimenez, Rogelio Palomera and Isidoro Cdmretntroduction to Embedded
systems using Microcontrollers and the MSP430,rfgjeri 2014.
CO — PO AND PSO MAPPING
Program Specific
Course Program Outcomes Outcomes
Outcomes | PO PO[PO[PO[POJPO[PO]PO[PO|PO]PO]PO|PSO[PSO]PSO
112 |3 | 4|5 |6 |7 ]|8]|9|10]|11]12] 1 2 3
Cco1 3 2 2 2
CO2 3 2 2 2 2
COos3 3 2 2 2 2 3
CO4 3 2 2 2
CO5 3|2 2 2 2 2 3




COURSE CODE COURSE TITLE L T P C

UEC2624 NANOELECTRONICS 3 0 0 3

PREAMBLE: Nano electronics plays an important role in ntumization of electronic devices.

It is the emerging area of electronics dealing wilmometer sized devices used for electronic
circuits and systems. Nano electronics is the radganced of the Nanotechnologies and products
using the Nano electronics are appearing in th&ebalt provides ultra-low power consumption
with increased features and functionalities. Curtenhnology developments hugely support the
fabrication and testing of Nano devices.

OBJECTIVES

* To understand the concepts of Nano electronics

* To know the basics of quantum electronics.

» To know the basic concepts of Nano electronicsstisdors, tunneling devices and
superconducting devices.

* To understand the basics of nanotube devices.

UNIT | ELECTRONICS TO NANO ELECTRONICS 9

Scaling to nano-Light as a wave and particle- Eters as waves and particles- origin of quantum
mechanics-General postulates of quantum mechames-Tindependent Schrodinger wave

equation- Electron confinement-Quantum dots, wares well-Spin and angular momentum-Wave
packets and uncertainty.

UNIT II QUANTUM ELECTRONIC DEVICES 9

Quantum electronic devices-Short channel MOS tsémisSplit gate transistor-Electron wave
transistor-Electron wave transistor- Electron gpamsistor-Quantum cellular automata-Quantum
dot array.

UNIT 1l NANO ELECTRONIC TRANSISTORS 9

Coulomb blockade-Coulomb blockade in Nano capacit@oulomb blockade in tunnel junctions-
Single electron transistors, Logic and memory ¢isgibemiconductor nanowire FETs and SETS,
Molecular SETs and molecular electronics-

UNIT IV NANO ELECTRONIC TUNNELING AND SUPERCO NDUCTING DEVICES 9

Tunnel effect-Tunneling element-Tunneling diode-Gtemt tunneling diode-Three terminal
resonant tunneling devices- Digital circuit desiggised on RTDs- Superconducting switching
devices- Cryotron- Josephson tunneling device.

UNIT V BIOELECTRONICS AND MOLECULAR ELECTRONICS 9

Bioelectronics, DNA Analyzer as Biochip, MolecuBlectronics, Carbon Nanotubes- Fullerenes,
Switches based on Fullerenes and Nanotubes, Polfieetronic, Self-Assembling Circuits
,Optical Molecular Memories

TOTAL PERIODS: 45



OUTCOMES

On successful completion of this course, the studewill be able to

CO1: Familiarize the basics of nano electronics inclgdjuantum wires, dots and wells.
CO2: Comprehend the mechanism behind quantum electdewices.
CO3: Analyze the key performance aspects of tunnelimbsaperconducting nano electronic

devices.

CO4: Explore the development of nanotubes and nanosteidevices.

TEXT BOOKS:

1.
2.

Hanson, “Fundamentals of Nanoelectronics”, Peaeslutation, 2009. (Unit | & III)

Jan Dienstuhl, Karl Goser, and Peter Glosekotianbelectronics and Nanosystems: From
Transistors to Molecular and Quantum Devices”, I8per-Verlag, 2004. (Unit 11, IV & V)

REFERENCE BOOKS:

1.

Mircea Dragoman, Daniela Dragoman, Nanoelectromasiciples and Devices, Artech
House, 2009.

. Robert Puers, Livio Baldi, Marcel Van de Voorde, b&stiaan E. van Nooten,

Nanoelectronics: Materials, Devices, Applicationsley, 2017.

Brajesh Kumar Kaushik, Nanoelectronics: Devices¢iis and Systems, Elsevier science,
2018.

4. S. Datta,Lessons from Nanoelectronics: A New Petsmgeon Transport (Lessons from
Nanoscience: a Lecture Notes Series) World Scienfif12
5. V. Mitin, V. Kochelap, and M. Stroscio, Introduatioto Nanoelectronics: Science,
Nanotechnology, Engineering, and Applications, Cadge University Press, 2008.
CO — PO AND PSO MAPPING
Program Specific
Course Program Outcomes Outcomes
Outcomes
PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
1|2 |3|4|5|6|7|8|9|10/12]12|] 1 | 2 | 3
co1 3 2 0 0 0 0 0 1 1 0 1 0 1 1 2
CO2 3 2 2 3 0 3 0 1 1 0 1 0 2 1 3
COo3 3 2 2 3 0 3 0 1 2 0 0 0 2 1 3
CO4 3 3 2 3 1 2 1 1 1 0 1 1 3 1 3




COURSE CODE COURSE TITLE L|T |P|C
UEC2721 UNDERWATER ACOUSTIC SYSTEM 3|/ 0] 0 3

PREAMBLE

Underwater Communication plays a vital role in fledds of communication in ocean/sea like
signal transmission in space. Signals are mosthustec based in nature and hence good
understanding about the acoustic communicatiosssréial. Various types of noises that affect the
signal in the ocean and the sensors used for rnecptohderwater signals are essential to study.
This course provides the basic knowledge requicedurther processing and analysis of signals
and systems for any application in underwater.

OBJECTIVES

* To understand the properties of underwater acossfia@l

» To understand the characteristics of noises irs¢iae

» To understand the principles of SONAR and acoustidem

* To understand the challenges in underwater sigiakgsing and sensor networks

UNIT | FUNDAMENTALS OF UNDERWATER ACOUSTICS 9

The Ocean acoustic environment, measuring sourel, I8ources and receivers, relevant units,
sound velocity in seawater, typical vertical predilof sound velocity, Sound propagation in the
Ocean, Sound attenuation in seawater, Bottom $ig$ace bottom and volume scattering, Snell’s
law for range dependent ocean.

UNIT 1l AMBIENT NOISE IN THE SEA 9
Sources of ambient noise-introduction, differerégfrency bands of ambient noise, spatial
coherence of ambient noise, directional charadtesi®f ambient noise, intermittent sources of
noise- biological & non biological - rain, earthdpea, explosions and volcanoes.

UNIT I CHARACTERISTICS OF SONAR SYSTEMS 9
Sonar systems, active and passive sonar equdtiansgducers and their directivities, Sensor array
characteristics-array gain, receiving directivitgéx, beam patterns, adaptive beamforming.

UNIT IV ADAPTIVE SIGNAL PROCESSING 9
Adaptive Systems, Open Loop and Closed loop Adaptsit Adaptive Linear Combiner, Adaptive
Algorithms and Structures, Acoustic Modem.

UNIT V UNDERWATER SENSOR NETWORK 9
Underwater Networking- Pollution Monitoring, Enwvinmental Monitoring and Tactical
surveillance systems, challenges in design of Umaler Sensor Networks, Factors that affect the
UWSN.

TOTAL PERIODS: 45

OUTCOMES
On successful completion of this course, the studewill be able to
CO1: Summarize the properties of underwater acoustitasig

CO2: Analyze the characteristics of noises in the sea.
CO3: Apply the principles of SONAR and acoustic modem



CO4: Acquire knowledge on the challenges in underwaignaé processing and sensor
networks.

TEXT BOOKS:
1. Robert J Urick, Principles of Underwater Sound,iR&ua Pub, Third Edition, 1983 (Unit
| & II)
2. William S Burdic, Underwater Acoustic Systems, RianHall Inc., 2002 (Unit 11l & V)
3. Richard O.Nielsen, Sonar signal processing, Artéahise Publishers, 1991.(Unit IV)

REFERENCE BOOKS:
1. Robert S H Istepanian and Milica Stojanovic, Unddexr Acoustic Digital signal
processing & communication system, Kluwer acaddpuilisher, 2002.
2. Robert J Urick, Ambient noise in the sea, PeninBuia, Second Edition, 1986.
3. William S Burdic, Underwater Acoustic Systems, RianHall Inc., 2002.
4. Clay Medwin, Acoustical Oceanography: Principlesl akpplications, Physics Today,

1978.
5. Brekhovskikh L M and Lysanov Yu P, Fundamental®oéan acoustics, Springer, Third
Edition, 2003.
CO — PO AND PSO MAPPING
Program Specific
Course Program Outcomes Outcomes
Outcomes| PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1|2 |(3|4|5|6|7|8]|9]10|11]|12| 1 2 3
CO1 2 3 2 1 2 1 3
CO2 3 3 2 3 3 1 2 1 2
COo3 3 2 2 2 2 2
CO4 2 3 1 1 3 2
COURSE CODE COURSE TITLE L T P C
UEC2722 SPEECH TECHNOLOGY 3 0 0 3
PREAMBLE

The course "Speech Technology" offers a practiodl theoretical understanding of how human
speech can be processed by computers. It covetseematical foundations required for speech
signal processing, speech recognition and speeothesis. The course involves practical

implementations in the form of assignments, whbeeestudent will analyze his or her own voice,

build working speech recognition systems, and hihigdr own synthetic voice. These analyses and
system building will be based on existing toolkidetails of algorithms, techniques and limitations

of state of the art speech systems will be predeshieing the course. This course will help students
apply statistical and machine learning techniquespeech technology while understanding their
limitations.

Prerequisites for this course are fundamental keadge on digital signal processing, and exposure
to fundamental concepts of probability theory.



OBJECTIVES
» Learn the fundamentals of speech processing
* Introduce various features required to build spdeaded systems
* Understand statistical modeling techniques andpglication in building speech-based
systems.

UNIT | BASIC CONCEPTS 9
Articulatory phonetics - production and classifioat of speech sounds; Acoustic phonetics —
Acoustics of speech production, discrete time motlspeech. Speech perception - human auditory
system. Short-time Fourier transform, spectrognaitch and formant estimation using cepstrum.
Linear prediction — basic concepts, pitch and forhestimation using linear prediction.

UNIT Il FEATURE EXTRACTION 9
Fundamentals of pattern recognition and signifieaot feature selection. Feature Extraction -
MFCC, LPCC and PLP. Speech distortion measureshensdtical and perceptual — Log—spectral
distance, cepstral distances, likelihood distogiofime alignment and normalization - dynamic
time warping.

UNIT I SPEECH MODELING 9
Statistical modeling of speech - Gaussian mixtuogl@ing, Hidden Markov models - Markov
processes. HMMs - probability evaluation, optimaltes sequence - Viterbi search, Baum-Welch
parameter re-estimation.

UNIT IV SPEECH AND SPEAKER RECOGNITION SYSTEMS 9
Large Vocabulary Continuous Speech Recognitionwsuth speech units, sub-word unit models,
training of sub-word units, language models - myrstatistics. Speaker recognition - speaker
identification and verification. Applications andreent status.

UNIT V TEXT-TO-SPEECH SYNTHESIS 9
Text-to-speech synthesis: Text and phonetic arglysle of prosody in TTS, concatenative and
waveform synthesis, prosody modification of speecRSOLA. HMM-based text-to-speech
synthesis. Evaluation of TTS systems - quality isutelligibility.

TOTAL PERIODS: 45

OUTCOMES
On successful completion of this course, the studenill be able to

CO1: Model speech production system and describe thidafuentals of speech.
CO2: Extract and compare various speech features

CO3: Choose an appropriate statistical speech model fiven application.
CO4: Build a speech and speaker recognition system.

COb5: Build a text-to-speech synthesis system.

TEXT BOOKS:
1. Rabiner L. R. and Juang B. H, Fundamentals of $peswognition, Pearson Education,
2003 (Unit | to 1V).
2. Huang X., Acero A. and Hon H. W., Spoken languagecgssing- a guide to theory,
algorithm and system development, Prentice HaD12@nit V)

REFERENCE BOOKS:
1. Thomas F. Quatieri, Discrete-time speech signatgssing - Principles and practice,
Pearson, 2012.



2. Rabiner L. R. and Schafer R. W., Digital Processihgpeech signals, Pearson Education,

2004.

3. Douglas O’shaughnessy, Speech communications: Huamah Machine, Wiley-IEEE
Press, 2000.

4. Shrikanth Narayanan, Text to speech synthesispaeadigms and advances, Prentice hall,
2005.

5. Daniel Jurafsky and James H. Martin., Speech antyli@ge Processing (2nd Edition),
2009, Prentice-Hallnc., USA

CO — PO AND PSO MAPPING

Program Specific
Course Program Outcomes Outcomes
Outcomes| PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO| PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
Cco1 3 3 2 2
CO2 3 3 2 2
COo3 3 3 3
CO4 3 3 3 3 3 3 3
CO5 3 3 3 3 3 3 3
COURSE CODE COURSE TITLE L T P C
EMBEDDED AND REAL TIME
UEC2723 OPERATING SYSTEMS 310103
PREAMBLE

Embedded and Real time systems have dondirtae technology trend in a variety of
applications. Most systems in real life are Cybéwydfcal systems which require a deeper
understanding of control and computing which aevalent in Embedded Systems. This course
offers the fundamental concepts and understandititgealesign of Embedded Systems

OBJECTIVES

» To understand the concepts of embedded systemndmsthanalysis
* To learn the architecture and programming of ARMcessor

* To be exposed to the basic concepts of embeddegaonming

* Learn about real time operating systems

UNIT | INTRODUCTION TO EMBEDDED SYSTEM DESIGN 9
Complex systems and microprocessors— Embeddedrsyst&Egn process —UML overview-Design
example: Model train controller- Design methodoésgiDesign flows - Requirement Analysis —
Specifications-System analysis and architecturgdesQuality Assurance techniques - Designing
with computing platforms — platform-level perforntananalysis.

UNIT I ARM PROCESSOR AND PERIPHERALS 9



ARM Architecture Versions — ARM Architecture — Insttion Set — Stacks and Subroutines —
Features of the LPC 214X Family — Peripherals — Tihger Unit — Pulse Width Modulation Unit
— UART - Block Diagram of ARM9 and ARM Cortex M3 M{C

UNIT Il EMBEDDED PROGRAMMING 9
Components for embedded programs- Models of proggrakssembly, linking and loading —
compilation techniques- Program level performantdyesis — Software performance optimization
— Program level energy and power analysis and agdimon — Analysis and optimization of
program size- Program validation and testing.

UNIT IV REAL TIME OPERATING SYSTEMS 9
Preemptive real-time operating systems- Task Asseggt and Scheduling - Priority based
scheduling—RM and EDF scheduling- Evaluating opegatsystem performance- power
optimization strategies for processes — Examplé tRea operating systems-POSIX-Windows CE-
— Fault Tolerance techniques — Reliability, Evatuat

UNIT V NETWORKS AND MULTIPROCESSORS 9
Multiple tasks and multiple processes — Multiratgstems - Interprocess communication
mechanisms - Distributed embedded systems —CANI&LI8us- MPSoCs and shared memory
multiprocessors. — Design Example — Engine Comdrot- Video accelerator.

TOTAL PERIODS: 45

OUTCOMES
On successful completion of this course, the studewill be able to

CO1: Use the concepts of embedded computing for sysesigial
CO2: Describe the architecture and programming of ARbMcpssor
CO3: Develop and optimize software for embedded systems
CO4: Analyze the concepts of real time Operating sysiesign
CO5: Realize the applications of Distributed Embeddest&ns

TEXT BOOKS:
1. Marilyn Wolf, —Computers as Components - Principles of EmbeddedpQbng System
Design, Third Edition—Morgan Kaufmann Publisher (An imprint from Elseyje2012.

(Unit I to 11, V)
2. Jane W.S.Liu, Real Time SysteimBearson Education, Third Indian Reprint, 003Jni{
V)

REFERENCE BOOKS:

1. Lyla B.Das,—Embedded Systems : An Integrated Approach Peardoodton, 2013.

2. Jonathan W.Valvane--Embedded Microcomputer Systems Real Time Interfgcin
Third Edition Cengage Learning, 2012.

3. David. E. Simon—An Embedded Software Primer, 1st Edition, Fifth tegsion,
Addison-Wesley Professional, 2007.

4. Raymond J.A. Buhr, Donald L.Bailey--An Introduction to Real-Time Systems-
From Design to Networking with C/C++, Prentice Ha®999.

5. C.M. Krishna, Kang G. Shin—Real-Time Systems, International Editions, McGrallyHi
1997



CO - PO AND PSO MAPPING

Program Specific
Course Program Outcomes Outcomes
Outcomes | PO | PO | PO | PO | PO | PO | PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
Co1 2 1 3 2 2 1 2 1 2 2 2 1
Co2 1 3 3 2
COs3 2 1 2 2 3 1 1 1 1 1 2 1
CO4 1 1 2 2 2 1 2 1 1 2 2 1 1
CO5 3 2 2 2 2 1 1 1 2 2 3 2 2
COURSE CODE COURSE TITLE L T P C
UEC2724 MIC AND RF SYSTEMS DESIGN 3 0 0 3

PREAMBLE

This is an advanced course on electromagneticsayprticular interest in the design and
analysis of components that work at radio frequegmogy microwave bands. The prerequisite for
this course is electromagnetic fields. The coursavides a broad overview of component
integration and system development at microwawguigacy range.

OBJECTIVES

To study the fundamentals of scattering parameters

To understand the concepts of microwave filter amgblifier design
To familiarize the design aspects of oscillatord amxers

To study the various microwave systems

UNIT | POWER DIVIDERS AND COUPLERS 9

The Scattering Matrix - Basic Properties of Divel@nd Couplers - Wilkinson Power Divider -
Waveguide Directional Coupler - The Quadrature ky/bCoupled Line Directional Coupler - The
Lange Coupler - The 180° Hybrid.

UNIT II MICROWAVE FILTERS 9
Periodic Structures - Filter Design by InsertionstoMethod, Filter Transformations - Filter
Implementation - Stepped Impedance Low Pass Fili@upled Line Band Pass Filter.

UNIT Il MICROWAVE AMPLIFIER DESIGN 9
Two port power gains - Stability - Single Stagengiator Amplifier Design - Design for maximum
gain, Design for specified gain, Low-Noise Amplifidesign - Power Amplifiers.

UNIT IV OSCILLATORS AND MIXERS 9
RF Oscillators — Microwave Oscillators — Oscillaiitase Noise —Mixers: Characteristics, Single
Ended and Balanced Mixers.



UNIT V MICROWAVE SYSTEMS 9
System Aspects of Antennas — Wireless CommunicattdRADAR Systems, Radiometer Systems
- Microwave propagation — Microwave Heating — Poweansfer — Biological Effects and Safety.

TOTAL PERIODS: 45

OUTCOMES
On successful completion of this course, the studiewill be able to

CO1 : Interpret the concepts of power divider and dexgoat microwave frequencies
CO2 : Design microwave filters and amplifier elements

CO3 : Design RF and microwave oscillators and mixers

CO4 : Describe the application of microwave compon@nts/stems

TEXTBOOK:

1. David M. Pozar, Microwave Engineering, John Wileys&ns, Fourth Edition, 2012. (Unit
| to V).

REFERENCE BOOKS:

1. Jia Sheng Hong and Lancaster M J, Microstrip FKlfer RF/Microwave Applications, John
Wiley & Sons, Second Edition, 2011.

2. Gupta K C and Amarjit Singh, Microwave IntegrateticGits, John Wiley, New York,
1975.

3. Hoffman R K, Handbook of Microwave Integrated CitsuArtech House, Boston, 1987.

4. Annapurna Das, Sisir K Das, Microwave EngineeringGraw Hill Education, Third
Edition, 2015.

5. Guillermo Gonzalez, Microwave Transistor AmplifierBnalysis and Design, Second
Edition, Prentice Hall, New Jersey, 1996.

CO - PO AND PSO MAPPING

Program
Program Outcomes Specific
Course
Outcomes
Outcomes
PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
1 2 3 4 5 6 7 8 9 | 10| 11 12 1 2 3
CO1 3 3 3 1 2 2 3
CO2 3 3 3 3 2 2 3
CO3 3 3 3 3 2 2 3
CO4 2 3 3 1 2 2 3 2




COURSE CODE COURSE TITLE L T P C

WIRELESS ADHOC AND SENSOR
UEC2725 NETWORKS 3 0 0 3

PREAMBLE :

Wireless Ad hoc and sensor networks deal with jptHuenderstanding about Ad hoc and wireless
sensor networks. It is one of the most essentibjests for Electronics and Communication

Engineers for developing IoT enabled applicatioffse main topics covered are Architectures,
physical layer concepts, MAC and Network layer peols, Transport layer and security issues of
Ad hoc and sensor networks. The course also gives@duction about sensor network platforms
and tools.

OBJECTIVES:
* To learn Ad Hoc network and Sensor Network fundasalen
* To understand the different MAC and routing proteco
* To have an in-depth knowledge on sensor netwoltkitecture, design issues and
Networking concepts.
* To understand the transport layer and securityesgpossible in Ad Hoc and Sensor
Networks.

* To have an exposure to mote programming platformast@ols

UNIT | AD HOC NETWORKS — INTRODUCTION & MAC PROTO COLS 9

Design Issues in Ad Hoc Networks - MAC Protocolissues, Classifications of MAC protocols:
Contention Based Protocols, Contention Based Pottowith reservation mechanisms, and
Contention Based Protocols with Scheduling Mechmanis MAC protocol with Directional
Antenna - Multi channel MAC & Power control MAC pozol.

UNIT 1l AD HOC ROUTING PROTOCOLS AND TRANSPORT LAYE R 9

Issues in designing a routing protocol for Ad Hoaéhess Networks — Classifications of routing
protocols: Table Driven Routing Protocols - Dedima Sequenced Distance Vector (DSDV),
Wireless Routing Protocol (WRP), On—Demand Rougirggocols — AODV, Dynamic

Source Routing (DSR), Location Aided Routing (LARjierarchical — Cluster based routing
protocol, Power Aware Routing (PAR), Ad Hoc Trangdoayer Issues, TCP Over Ad Hoc —
Feedback based, TCP with explicit link, TCP-Bus,Hat and Split TCP.

UNIT I WSN ARCHITECTURES 9

Challenges for Wireless Sensor Networks, Enabliaghfologies for Wireless Sensor Networks,
WSN application examples, Single-Node ArchitectwreHardware Components, Energy
Consumption of Sensor Nodes, Operating Systems Eetution Environments, Network
Architecture - Sensor Network Scenarios, Optim@atiGoals and Figures of Merit, Design
principles, service interfaces and Gateway Con¢é&pttocol Architecture

UNIT IV WSN NETWORKING CONCEPTS 9

Physical Layer and Transceiver Design ConsiderafiddAC Protocols for Wireless Sensor
Networks, Low Duty Cycle Protocols and Wakeup Catge S-MAC, The Mediation Device
Protocol, Wakeup Radio Concepts, and Contentioadpsotocols - PAMAS, Schedule based
Protocols — LEACH, SMACS, TRAMA, IEEE 802.15.4 MAfotocol, Routing Protocols- Energy
Efficient Routing, Geographic Routing, Transpostdaissues and security issues.



UNIT V SENSOR NETWORKS PLATFORM & TOOLS 9

Sensor Node Hardware — Berkeley Motes, Programi@hmagjlenges, Node-level software
platforms — TinyOS, nesC, Node-level Simulatorshe NS2 and its sensor network extensions,
TOSSIM, Programming beyond individual nodes — Statdric programming.

TOTAL PERIODS: 45
OUTCOMES:

At the end of the course, the student should be abto:

CO1: Identify the necessity of Ad Hoc netwoakal Wireless Sensor Networks

CO2: Examine the MAC issues in Ad Hoc and Wassl8ensor Networks

CO3: Describe the sensor node architectuteyark and protocol architectures

CO4.: Identify the suitable routing algorithrased on the network and user requirement
COS5: Analyze transport layer and security isgpassible in ad hoc and sensor networks
CO6: Familiarize with the OS used in WSN anddbasic modules using NesC

TEXT BOOK:

1. Siva Ram Murthy C and Manoj B S, Ad Hoc Wirslddetworks Architectures and
Protocols, Prentice Hall, PTR, 2004. (Unit | & I1)

2. Holger Karl, Andreas Willig, Protocol and Artdature for Wireless Sensor Networks, John
wiley publication, Jan 2006. (Unit lll, IV & V)

REFERENCE BOOKS:

1. Feng Zhao, Leonidas Guibas, Wireless Senstwa\lks: an information processing

approach, Elsevier publication, 2004. (Unit V)

Charles E. Perkins, Ad Hoc Networking, Addis@esley, 2000.

. Jun Zheng and Abbas Jamalipour, Wireless Sé\estovork A Networking Perspective, A

John Wiley & Sons, Inc., Publication, 2009.

4. KazemSohraby, Daniel Minoli and Taieb Znatir&éss Sensor Networks: Technology,
Protocols and Applications, A John Wiley &fSolInc., Publication, 2007.

5. Carlos de Morais Cordeiro, Dharma Prakash wglaAd Hoc and Sensor Networks,
Theory and Applications, World Scientific Z00

w N

CO - PO AND PSO MAPPING

Program
Program Outcomes Specific
Course
Outcomes
Outcomes
PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
1 2 3 4 5 6 7 8 9 | 10| 11 | 12 1 2 3
COo1 2|1 3] 3| 1 1 1
CO2 31 3| 3] 2| 1 1 3
CO3 2 2 1 1 1 1 3
CO4 3 2 3 1 1 1 3 2
CO5 3 2 1 1 1 2




COURSE CODE COURSE TITLE L T P C

OPTIMIZATION IN WIRELESS
UEC2726 COMMUNICATION 3 0 0 3

PREAMBLE:

This course provides an in-depth understandincheruse of optimization techniques in wireless
communications. The prerequisite for the courséasic knowledge of Linear Algebra with
knowledge on wireless technologies. Recent advande®ar and nonlinear optimization facilitate
progress in many areas of communications. It isalenging technical knowledge due to various
factors and constraints such as limited bandwidth zattery power, channel variability and user
mobility, higher data rates, system robustness saadhless service.

OBJECTIVES:
* To understand convex sets, functions and theiesgmtations.
* To understand the fundamentals of convex optinopati
* To apply convex optimization techniques to wirelggstems

* To perform optimal beamforming using Second orderecprogramming and
Semidefinite programming
UNIT | CONVEX SETS AND FUNCTIONS 9

Affine and Convex sets — Examples of convex séf®nvexity preserving operationSonvex
functions - properties and examples - Jensen’suglédy.

UNIT 1l CONVEX OPTIMIZATION 9

Convex Optimization Problems— Examples- Linear mumn mean-squared estimator (LMMSE)
of random vectors, Dimension reduction and noiggsession, Low rank matrix approximation,
optimal power assignment.

UNIT Il APPLICATIONS IN TRANSMIT POWER ALLOCATION 9
Geometric, Linear and Quadratic Programming, Agpicns in power allocation - blind source
separation, unmixing and beamformer design.

UNIT IV APPLICATIONS IN TRANSMIT BEAMFORMING 9
Robust Beamforming via SOCP, Minimum — Variance Bfamer, Transmit Beamforming via
SOCP, Power Minimization, Max-Min Fair, Multicelhd Femtocell Beamforming

UNIT V APPLICATIONS IN MIMO DETECTION 9

Semidefinite program: Applications in combinatogtimization, practical Examples: ML
MIMO detection and higher order QAM OSTBC detectiapplications in transmit beamforming,
Lagrangian Dual problem, KKT conditions.

TOTAL PERIODS: 45

OUTCOMES:
At the end of the course, the student should be abto:

CO1: Summarize concepts of convex sets anditunsc

CO2: Formulate problems in wireless Communicatio

CO3: Characterize solutions to convex optitmzreproblems

CO4: Solve optimization problems in MIMO Ddiena and beamforming



TEXT BOOK:

1. Chong-Yung-Chi, Wei-Chiang Li, Chia-Hsiang Li@onvex Optimization for Signal
Processing and Communications: From Fundament#®pptications, CRC Press 2017
(Unit 1to V)

REFERENCE BOOKS:

1. S.Boyd and L. Vandenberghe, Convex OptimiratCambridge University Press, First
Edition, 2009.

2. Ezio Biglieri, Robert Calderbank, Anthony Ctamginides, Andrea Goldsmith,
Arogyaswami Paulraj, Vincent Poor.H, MIMO Wirel&Semmunications, Cambridge
University Press, First Edition, 2007.

3. Aditya K Jaganatham, Principles of Modern Wissl Communication Systems, Tata
McGraw Hill, First Edition, 2015.

4. Randy L. Haupt, Wireless Communications Systefm Introduction Wiley-IEEE

Press, 2019.
5. Kim, A, Design and optimization for 5g wiredesommunications, Wiley-IEEE Press,
2020
CO — PO AND PSO MAPPING
Program
Program Outcomes Specific
Course
Outcomes
Outcomes
PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
1 2 3 4 5 6 7 8 9 | 10| 11| 12 1 2 3
CO1 2 2] 1| 1 1] 1
CO2 2 | 2| 1] 2 2] 1 2 1
CO3 2 1 3| 2| 3 2| 1 2 1
CO4 12| 2| 3 1 1 1
COURSE CODE COURSE TITLE L T P C
UEC2727 ASIC and FPGA BASED DESIGN 3 0 0 3
PREAMBLE :

This course helps the students to understand sigrdand implementation of VLSI circuits using
various implementation methodologies. This coutse provides the design and development of
standard cells and a design flow for Applicatiore8fic integrated Circuit (ASIC). This course
overviews the architectures of logic blocks (LB)put/output (IOB) and interconnect architectures
of several FPGA and CPLD families. The FPGA basegigh flow and physical design of FPGA
based systems are also discussed in this course.



OBJECTIVES:

* To understand the design flow of different type#\&iC.

* To learn the different types of programming eleragptogrammable logic blocks,
programmable input-output blocks and programmatikrconnects of various types
FPGA/CPLDs

» To know various steps involved in ASIC implemerdatfor specific targets.

* To comprehend various steps involved in ASIC plgigiesign

UNIT | INTRODUCTION TO ASICS, ASIC LIBRARY DESIGN AND
PROGRAMMING TECHNOLOGY 9

Introduction to ASICs: ASIC Design Flow, Types dBKC - Full Custom, Semi-Custom — Standard
Cell Based ASIC and Gate Array ASIC, Programmat#é@— PROM, PLA, PAL, CPLD, FPGA.
ASIC Cell Library Design: Combinational Logic CellSequential Logic Cell - Data Path Logic
Cell - Library Cell Design - Library Architectureréramming TechnologyAntifuse, SRAM,
EPROM, EEPROM, ASIC construction.

UNIT Il PROGRAMMABLE ASIC LOGIC CELLS, I/O CELLS AN D
INTERCONNECT 9

Programmable ASIC Logic Cells: Actel ACT - XilinxQA — Altera FLEX - Altera MAX, Vertex
and Spartan FPGAs, Cyclone FPGAs Programmable ASICells: DC & AC Inputs and Outputs
- Clock & Power Inputs - Xilinx 1/0 Blocks Progranainle ASIC Interconnect: Actel ACT -Xilinx
LCA - Xilinx EPLD - Altera MAX 5000 and 7000 - Alta MAX 9000 - Altera FLEX, Vertex and
Spartan FPGAs, Cyclone FPGAs.

UNIT Il LOGIC SYNTHESIS, SIMULATION & TEST 9

Logic Synthesis: Logic Synthesis — FPGA Synthesierlog and Logic Synthesis -VHDL and
Logic Synthesis

Simulation: Types of Simulation, Logic SimulatiorCell Models & Delay Models, Static Timing
Analysis, Formal Verification, Switch Level Simulat, Transistor Level Simulation

Test: Importance of Test, Boundary Scan Test, BabHult Simulation, ATPG, Scan Test, BIST

UNIT IV SYSTEM PARTITIONING, FLOORPLANNING AND PLA  CEMENT 9

System Partitioning: Measurement of Partitioningart@oning Algorithms — Constructive
Partitioning, Iterative Partitioning Improvemenighkithms - K-L Algorithm, FM algorithm, Ratio-
Cut Algorithm, Look-Ahead Algorithm, Simulated Armang, FPGA Partitioning, Power
Dissipation. Floor planning and Placement: Flo@anRing Measurement and tools, I/O, Power and
clock planning, Measurement of Placement, PlacerA@gurithms — Min-cut Placement, Eigen
Value Placement, Iterative Placement Improvemedtlaming Driven Placement Algorithms.

UNIT V ROUTING AND CIRCUIT EXTRACTION 9

Routing and Circuit Extraction: Global Routing Maemment — Measurement of Interconnect
Delay using EImorés constant, Global routing for CBIC and GA, DetdilRouting Measurement

- Measurement of Channel Density, Detailed roufifgprithms — LEA, Lee Maze and High tower
Algorithms, Circuit extraction process, Layout OpsRules and Technology related issues.

TOTAL PERIODS: 45



OUTCOMES:
At the end of the course, the student should be abto:

CO1: Explain the features of ASIC Design aandous implementation methods of ASIC
Design
CO2: Apply design concepts to construct thécleglls and programmable elements.
CO3: Describe the architectures of programmédgic block, programmable input-output
Block and programmable interconnect of Xilidgtera and Actel FPGA/CPLD.
CO4: Apply the concepts of logic synthesigtiplement an ASIC Design for a specific
target.
CO5: Analyze performance of the ASIC using tomcepts of simulation, verification and
testing.

TEXT BOOKS:

1. Michael John Sebastian Smith, Applications Spmecintegrated Circuits, Pearson
Education, Ninth Indian Reprint, 13th Edition, 2QUNIT | - V)

REFERENCE BOOKS:

1. Trimberger S, Edr. Field Programmable GateyArechnology, Kluwer Academic
Publishers, 1994.

2. Old Field J, Dorf, R, Field Programmable Gateays, John Wiley& Sons, New York,
1995.

3. Chan P.K, & Mourad S, Digital Design using Bi®&rogrammable Gate Array, Prentice
Hall, 1994.

4. Sherwani N A, Algorithms for VLSI Physical Dgs Automation, Kluwer Academic,
Publishers, 2002.

5. Gerez, H, Algorithms for VLSI Design AutomatiaJohn Wiley, 1999.

CO - PO AND PSO MAPPING

Program
Program Outcomes Specific
Course
Outcomes
Outcomes
PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
1 2 3 4 5 6 7 8 9 | 10| 11 12 1 2 3
CO1 3 3 3 3 1 2 2 3 2
CO2 3 3 3 3 1 2 2 3 2
CO3 3 3 3 3 1 2 2 3 2
CO4 3 3 3 3 1 2 2 3 2
CO5 3 3 3 3 3 2 2 3 2




COURSE CODE COURSE TITLE L T P C

ELECTROMAGNETIC INTERFERENCE
UEC2728 AND COMPATIBILITY 3 0 0 3

PREAMBLE:

Electromagnetic compatibility (EMC) refers to thbildy of electrical equipment to operate
satisfactorily when exposed to electromagneticriatence (EMI). Especially in the development
of embedded systems, EMI is a major problem. Stisdendertaking this course will develop a
broad understanding of the various aspects of Bhtyding standards, measurements and testing
and considerations in wireless and broadband téagies. They will also learn interference control
techniques, with specific focus on shielding.

OBJECTIVES:
* To gain broad conceptual understanding of the uaraspects of electromagnetic
Interference and compatibility.
» To develop a theoretical understanding of electgmatc shielding effectiveness.
» To understand ways of mitigating EMI by using stied), grounding and filtering

* To understand the need for standards and to appeeoeasurement methods
¢ To understand how EMI impacts wireless and broadib@chnologies

UNIT I INTRODUCTION 9
Introduction - Classification of sources - Natusalurces - Man-made sources - Surveys of the
electromagnetic environment.

UNIT Il SHIELDING 9
Introduction - Shielding effectiveness - Far-fieddurces - Near-field sources - Low-frequency,
magnetic field shielding - Effects of apertures.

UNIT 1 INTERFERENCE CONTROL TECHNIQUES 9
Equipment screening - Cable screening - groundiRgwer-line filters - Isolation - Balancing -
Signal-line filters - Nonlinear protective devices.

UNIT IV EMC STANDARDS, MEASUREMENTS AND TESTING 9

Need for standards - The international framewoHuman exposure limits to EM fields -EMC
measurement techniques - Measurement tools - iesbaments

UNIT V EMC CONSIDERATIONS IN WIRELESS AND BROADBAND

TECHNOLOGIES 9

Efficient use of frequency spectrum - EMC, intengtlity and coexistence - Specifications and
alliances - Transmission of high-frequency sigmaisr telephone and power networks - EMC and
digital subscriber lines - EMC and power line teleenunications.

TOTAL PERIODS: 45



OUTCOMES:
At the end of the course, the student should be abto:

CO1:. Define and explain various terms, idessjes and methods in the field of EMI/EMC.

CO2: Analyze electromagnetic field coupling tingb apertures.

CO3: Critically examine the need for standamdd why limits prescribed by different
Standards could be widely different.

CO4: Evaluate the impact of EMI on wirelesd &droadband technologies.

TEXT BOOKS:

1. Christopoulos C, Principles and Techniquesletttomagnetic Compatibility, CRC Press,
Second Edition, Indian Edition, 2013. (Units I, IN and V).

2. Paul C R, Introduction to Electromagnetic Cotiiqiiety, Wiley India, Second Edition, 2008.
(Unit 11)

REFERENCE BOOKS:

1. Kodali V P, Engineering Electromagnetic Coniphty, Wiley India, Second Edition,
2010.

Ernhard Keiser, Principles of Electromagn€npatibility, Artech house, Norwood,
Third Edition, 1986.
Henry W Ott, Electromagnetic Compatibility Engering, John Wiley & Sons Inc,
Newyork, 2009.
4. Scott Bennett W, Control and Measurement ahténtional Electromagnetic Radiation,
John Wiley & Sons Inc., Wiley Interscience Serie397
5. Online book "EMC testing: The beginners' guide

N

w

CO — PO AND PSO MAPPING

Program
Program Outcomes Specific
Course
Outcomes
Outcomes
PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
1|2 |3|4|5|6|7|8|9]10/11|12]| 1 2 3
CO1 3| 3 1 1
CO2 3| 3 1 2 2
CO3 3 3 1 2 2 2 3
CO4 3 3 1 2 2




COURSE CODE COURSE TITLE L T P C
UEC2729 WIRELESS TECHNOLOGIES 3 0 0 3

PREAMBLE :

Wireless industry has become the fastest growintpsef the telecommunications industry, and
there is hardly anybody in the world who is notsaeruof some form of wireless technology. This
course introduces with the most up-to-date techgioéd developments in wireless communication
systems/networks and the major 3G standards, sugt'r@DMA, CDMA2000 as well as 4G that
has come into use in the recent past and 5G wirédzhinologies that have emerged only very
recently. This course is unique because it pravitie foundation of understanding and working
for future generation of wireless systems.

OBJECTIVES:
* To gain knowledge about the 3G cellular standards.
* To comprehend LTE specific signalling protocols anolcedures.
* To build an understanding of the concepts of wazldata networks

* To acquire broad knowledge on 5G mobile and wietgsnmunications
technologies.

UNIT | 3G MOBILE CELLULAR TECHNOLOGIES 9

CDMA2000-Operational Advantages, General ArchitegtlAirlink Design, Data Throughput,
Forward Link Scheduling, Reverse Link, CDMA2000 IkBignaling, Handoffs, CDMA2000
1xEV-DO, CDMA2000 1xEV-DV.

WCDMA-ETSI UMTS versus ARIB WCDMA, UMTS Cell and Meork Structure, UMTS Radio
Interface, UMTS, UTRA Channels, UTRA Multiplexinqié Frame Structure, Spreading and
Carrier Modulations, Packet Data, Power Controhdttevers.

UNIT Il LTE AND LTE-ADVANCED NETWORKS 9

Overview of LTE Networks - The Radio Protocol Arguture, The Interfaces, Support for Home
eNBs (Femtocells), Air Interface, Frame StructlW&, States and State Transitions, Quality of
Service and Bandwidth Reservation, Mobility Managatn Security, Frame-Structure in LTE,

Frame-Structure in LTE-Advanced, LTE Identificatiddaming and Addressing.

UNIT I WIRELESS DATA NETWORKS 9

IEEE 802.11 Standards for Wireless Networks, IEBE.8la Supplement to 802.11 Standards,
IEEE 802.11 Security, IEEE 802.15 WPAN Standar&&H 802.16 WMAN Standards, ETSI
HIPERLAN and ETSI HIPERLAN/2 Standards, MMAC by aap

UNIT IV THE 5G ARCHITECTURE 9

Introduction- NFV and SDN, Basics about RAN arcttitee, High-level requirements for the 5G
architecture- Functional architecture and 5G fléityh Functional split criteria, Functional split
alternatives, Functional optimization for speciéipplications, Integration of LTE and new air
interface to fulfil 5G, requirements, Enhanced MRAT coordination features, Physical
architecture and 5G deployment

UNIT V THE 5G RADIO-ACCESS TECHNOLOGIES 9

Access design principles for multi-user communaradi Multi-carrier with filtering: a new
waveform, Non-orthogonal schemes for efficient mpldt access, Radio access for dense



deployments, Radio access for V2X communicationdi®Raccess for massive machine-type
communication.
TOTAL PERIODS: 45

OUTCOMES:

At the end of the course, the student should be abto:

CO1: Build and design wireless networks bagethe 3G standards.

CO2: lllustrate the concepts behind LTE standard

CO3: Explain the wireless data network relateshponents and its functions.
CO4: Demonstrate advanced knowledge on 5Gtdapies.

TEXT BOOKS:

1. Hsiao-Hwa Chen and Mohsen GuizariiNext Generation Wireless Systems and
Networks”, John Wiley & Sons Ltd, 2006. (Unit | &).

2. Afif Osseiran Jose F, Monserrat and Patrick Elars5G Mobile and Wireless
Communications TechnolotjyCambridge University Press 2016. (Unit IV & V)

REFERENCE BOOKS:

1. Abd-Elhamid M. Taha, Hossam S. Hassanein and Na&hAli. “LTE, LTE-Advanced
and WiIMAX towards IMT-Advanced networks”, John Wjl& Sons, Ltd, 2012. (Unit II)

2. Harri Holma, Antti Toskala LTE for UMTS: Evdlan to LTE-Advanced, 2nd Edition,
Wiley, 2011.

3. K. Fazel and S. Kaiser, “Multi-Carrier and SpéSpectrum Systems-From OFDM and MC-
CDMA to LTE and WIMAX’, 2nd ed. John Wiley & Sons, 2008.

4. Steve Rackley, “Wireless Networking Technotdgsom Principles to Successful
Implementation”, Elsevier, 2007.

5. Angeliki Alexiou, “5G Wireless TechnologiesET Telecommunications Series 69, 2017.

CO - PO AND PSO MAPPING

Program
Program Outcomes Specific
Course
Outcomes
Outcomes
PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
1123 |4|5|6|7|8|]9 101112 1 2 3
CO1 2|1 2] 1| 1| 2 1 1 3 3 2
CO2 2|1 2] 1| 1| 2 1 1 2 2 1
CO3 212 1| 1| 2 1 1 2 2 1
CO4 212 1| 1| 2 1 1 2 2 2




COURSE CODE COURSE TITLE L T P C

COMMUNICATION NETWORK
UEC2731 SECURITY 3 0 0 3

PREAMBLE:

Communication Network Securitieals with the symmetric, asymmetric cryptogragthgorithms

and authentication algorithms that give an undedstey of the techniques to be used for real time

applications. It also explains the various key nggmaent technigques and to analyze the same for
real time scenarios. The subject deals with sonteeoecurity issues and challenges occurring in

various types of networks.

OBJECTIVES:
* To understand the classical ciphers, and publicckgytography
» To Study block ciphers for practical implementation
* To study Hash functions and MAC functions
* To have a clear knowledge about the key manageteemiques

* To understand and study the security issues aritobas in various networks

UNIT | CLASSICAL CIPHERS 9

Services — Mechanisms and Attacks — OSI securithitecture — Model for Network Security —
Classical Encryption Techniques — Symmetric CipMwdel — Substitution Techniques —
Transposition Techniques — Rotor Machines— Stemiyra

UNIT 1l PUBLIC KEY ENCRYPTION 9

Block Ciphers and Data Encryption Standa&implified DES — Block Cipher Principles, Block
Cipher Design Principles — Block Cipher Modes of e@gtion. Principles of Public Key
Cryptosystems — RSA Algorithm, Key Management atieiopublic key cryptosystems— Diffie—
Hellman Key Exchange. Basics of ECC algorithm.

UNIT I HASH & MAC FUNCTIONS 9

Message Authentication and Hash Functions — Auiteidn Requirements— Authentication
Functions — Message Authentication Codes — Hashtlkus and MACs; Hash Algorithms — MD5
Message Digest Algorithm, Digital Signatures andh@mtication protocols.

UNIT IV MUTUAL TRUST 9

Key Management and Distribution-Symmetric Key Digition Using Symmetric Encryption,
Symmetric Key Distribution Using Asymmetric Encrigst, Distribution of Public Keys, X.509
Certificates, Public-Key Infrastructure.

UNIT V NETWORK & INTERNET SECURITY 9

Web security-Secure Electronic Transaction, Véeeurity Considerations- Web Security
Threats, Web Traffic Security Approaches, Wirelssurity-Wireless Network Threats, Wireless
Security Measures, Mobile Device Security-Securhyeats, Mobile Device Security Strategy, IP
Security Overview.

TOTAL PERIODS: 45



OUTCOMES:

At the end of the course, the student should be abto:

CO1: Acquire knowledge on different types afsdical, public key cryptographic

algorithms, and authentication algorithms
CO2: Apply block ciphers for software and hardsvapplications
CO3: Analyse various key management techniques

CO4: Acquire Knowledge on network and Interseturity

TEXT BOOKS:
1. William Stallings, Cryptography and Network 8gty, Prentice Hall of India, New

Delhi, Fourth edition, 2005. (Unit I to 1V)

2. William Stallings, Cryptography and Networkc8gty, Prentice Hall of India, New

Delhi, Sixth edition, 2016. (Unit V)

REFERENCE BOOKS:
1. R.K.Nichols and P.C. Lekkas, Wireless Secugdels, Threats, and Solutions

Graw-Hill, First edition, 2002.

Mc

2. Charlie Kaufman, Network Security Private Coamigation in Public World, Prentice,
Hall of India New Delhi, Second edition, 2004.

3. C K Shyamala, N Harini and Dr.TR PadmanabRayptography and Network

Wiley India Pvt.Ltd, First edition, 2001.
4. BehrouzA.Foruzan, Cryptography and Networku@igg Tata McGraw Hill, First

Edition, 2007.

5. Jonathan Katz, Yehuda Lindell, Introductiomtodern cryptography, Chapman &

Hall/CRC Taylor & Francis Group, First editid2008

CO — PO AND PSO MAPPING

Security,

Program
Program Outcomes Specific
Course
Outcomes
Outcomes
PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
1123 |4|5|6|7|8|]9 101112 1 2 3
CO1 3 3 1 2 2 2 2 1 2 2 1 3 3
CO2 3 2 2 2 2 2 1 1 1 2 1 3 3
COo3 3 2 2 2 2 1 1 1 1 3 3
CO4 3 |3 |3 |3 2 |1 2 2| 1 3 3




COURSE CODE COURSE TITLE L T P C
UEC2732 MIXED SIGNAL DESIGN 3 0 0 3

PREAMBLE :

Mixed signal design is an advanced topic for undtgate education that plays a vital role in many
fields such as communication system, signal pracgssvhere data conversion from analog-to-
digital or digital-to-analog conversion is requirddhalog signals need to be discretized to be used
in digital data processing and vice-versa. Thisreaprovides the basic understanding of data
sampling and its hardware requirements, possildkeitectures and analysis of analog-to-digital
and digital-to-analog conversion, and an introdarcto its building blocks.

OBJECTIVES:
* To understand and design Sample/hold circuits aaatbg Comparators
» To understand and design Digital to Analog convsrte
* To understand and design Analog to Digital Converte

* To understand and design data converter amplidiedscomparators

UNIT | SAMPLE AND HOLD CIRCUITS 9

Analog versus Discrete time signals, analog totaligsignal conversion, Sampling switches:
Impulse sampling, decimation, sample and hold kteed hold, interpolation, sample and hold
gain, aperture error, Analog integrator, Issuesdaa converters: sampling, quantization and
reconstruction, oversampling and aliasing.

UNIT Il SWITCHED CAPACITOR CIRCUITS AND COMPARATORS 9

Switched capacitor architecture: Switched capadittagrator, Current mode architecture, Basic
comparator, characteristics of comparator, cloakgarator, Comparator: Single stage amplifier,
cascaded amplifier, latched comparator.

UNIT I DIGITAL TO ANALOG CONVERTERS 9

Differential non-linearity (DNL), Integral non-lieity (INL), Offset, Gain Error, Signal to noise

ratio, dynamic range, Reference multiplication andsion: voltage, current and charge division,
Resistor ladder DAC: switching functions, architeetwith switched sub divider, Current steering
DAC: R-2R network switching functions, R-2R netwanichitecture, Binary to thermometer code
conversion, Design challenges: Current element mvagc clock feed through, zero order hold.

UNIT IV ANALOG TO DIGITAL CONVERTERS 9

Quantization error, Differential non-linearity (DNLIntegral non-linearity (INL), Offset, Gain
Error, Signal to noise ratio, aliasing, ADC architge: Successive approximation register(SAR)
ADC, Pipelined ADC, Flash ADC, Performance metrislew in sampling point, input capacitance
non-linearity, charge redistribution in DAC, comatar offset cancellation.

UNIT V BUILDING BLOCKS OF DATA CONVERSION SYSTEMS 9

Amplifier circuits: open-loop amplifiers, closedelp amplifiers, operational amplifiers, Gain
boosting techniques, common-mode feedback, Congratituits: Bipolar comparators, CMOS
comparators and BiCMOS comparators, Comparatoreiffancellation, operational amplifier
offset cancellation.

TOTAL PERIODS: 45



OUTCOMES:

At the end of the course, the student should be abto:

CO1: Design and analyze sample and hold andrdseampling switches

CO2: Design and analyze switched capacitor banksanalog comparators for data
Converters

CO3: Design DAC circuits and analyze its perfance through its the various parameters

CO4: Design ADC circuits and analyze its perfance through its the various parameters

CO5: Design MOSFET based amplifier and contpa@rcuits for data converters

TEXT BOOK:

1. Behzad Razavi, Principles of data conversiostesy design, Wiley-Blackwell, First
Edition, 1994. (Unit | to V)

REFERENCE BOOKS:

1. R. Jacob Baker, CMOS: Mixed-Signal Circuit DasWiley, 2008.

2. Franco Maloberti, Data converters, Springéf72

3. Rudy Van De Plassche, CMOS integrated AnabeDigital and Digital-to-Analog
Converters, Springer, Second Edition, 2005.

4. Mikael Gustavsson, J. Jacob Wikner, and N@amxiTan, CMOS Data Converters for
Communications, Kluwer academic publishe@9@

5. Jacob Baker R, CMOS: Circuit design, layowt simulation, Wiley Interscience,
Second Edition, 2008.

CO - PO AND PSO MAPPING

Program
Program Outcomes Specific
Course
Outcomes
Outcomes
PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
1 2 3 4 5 6 7 8 9 | 10| 11| 12 1 2 3
CO1 1 3 1 1 1 1 1 3
CO2 1 3 1 1 1 1 1 3
CO3 1 3 1 1 1 1 1 3 1 1
CO4 1 3 1 1 1 1 1 3 1 1
CO5 1 3 1 1 1 1 1 3




COURSE CODE COURSE TITLE L T P C
UEC2733 DIGITAL SIGNAL INTEGRITY 3 0 0 3

PREAMBLE :

Signal integrity plays a dominant role in the figftlelectronic system design. Design of digital
electronic systems requires knowledge of electraratig theory, transmission-line analysis and
differential equations. Effective functioning ofcdusystems while scaled / operated at high speeds
defines its robustness. This course provides thie Baowledge required to understand and analyze
the issues associated with high speed circuitdlantechniques to overcome them.

OBJECTIVES:

* To understand the fundamental concepts of sighedyity.

e To understand cross talk in unbounded conductivéiane

» To learn the types of dielectric materials.

» To understand differential cross talk and CMOS 8d&@ circuit models.

UNIT 1 FUNDAMENTALS 9

The Basics - Maxwell's Equations, Common Vector @pas - Wave Propagations-Electrostatics
- Magneto statics - Power flow and the Poyntingtdee Reflections of Electromagnetic Waves.

UNIT Il CROSS TALK AND ITS MITIGATION 9

Mutual Inductance and Capacitance - Coupled Waveatiaps - Coupled Line Analysis - Modal
Analysis - Crosstalk Minimization - Signals Propagain Unbounded Conductive Media - Classic
Conductor Model for Transmission models.

UNIT I DIELECTRIC MATERIALS 9

Polarization of Dielectrics - Classification of Deetric Materials - Frequency Dependent Dielectric
Behavior - Fiber Weave Effect - Environmental Vada in Dielectric Behavior Transmission Line
Parameters for Lossy Dielectrics and Realistic Qotts.

UNIT IV DIFFERENTIAL SIGNALING 9

Removal of Common Mode Noise - Differential CrofistaVirtual Reference Plane -Propagation
of Modal Voltages - Common Terminology - Drawback®ifferential Signaling.

UNIT V CHANNEL AND I/O CIRCUITS MODELLING 9

Creating a Physical Transmission Line Model - I/€slgn Considerations - Push-Pull
Transmitters - CMOS Receivers - ESD Protection@isc- On Chip Termination - Bergeron
Diagrams.

TOTAL PERIODS: 45

OUTCOMES:
At the end of the course, the student should be abto:

CO1: Apply the fundamental concepts of algntegrity in high speed PCBs.
CO2: Identify and resolve crosstalk.

CO3: Interpret the frequency dependenatiaéctrics

CO4: Explain the design considerationshannel and I/O circuits.



TEXT BOOK:

1. Stephen H. Hall, Howard L. Heck, Advanced Sighdkgrity for High-Speed Digital
Designs, Second Edition, John Wiley and Sons, 2009t | to V)

REFERENCE BOOKS:

1. James Edgar Buchanan, Signal and power ingagrdigital systems: TTL, CMOS, and
BiCMOS, Second Edition, McGraw-Hill, 1996.

2. Mike Peng Li, Jitter, Noise, and Signal griey at High-Speed, First Edition, Prentice,
Hall, 2007.

3. Eric Bogatin, Signal and Power Integrigimplified, Second Edition, Prentice Hall,
2004.

4. Douglas Brooks, Signal Integrity Issues Bnidted Circuit Board Design, First Edition,
Prentice Hall PTR, 2003.

5. H. W. Johnson and M. Graham, High-Speedt&)ifesign: A Handbook of Black Magic,
Second Edition, Prentice Hall, 1993.

CO — PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 | 3| 4|5 |6 | 7|8 |9 |10|11]|12] 1 2 3
CO1 3| 3| 2 3
CO2 3 3 3 2 1 1 1 3 1
COs3 2 3 2 2 3 2 1 2
CO4 1 3 3 3 2
COURSE CODE COURSE TITLE L T P C
UEC2821 COGNITIVE RADIO 3 0 0 3
PREAMBLE :

This course introduces an intelligent wireless camitation system that is aware of its
surrounding environment, able to learn from theiremment and adapts to the dynamic variations
in the environment, thus improving spectrum utiiga. The cognitive radio evolution,
architecture, standards, applications and coneats as spectrum sensing and dynamic spectrum
access are explored in detail.

OBJECTIVES:

* To understand the concepts and architecture ofittegmadio.

* To learn spectrum sensing and dynamic spectrunsacce

* To understand the MAC and Network layer desigrctmnitive radio.
* To describe the advancements and applicationsgfitbee radio.



UNIT | INTRODUCTION TO COGNITIVE RADIOS 9

Evolution of Software Defined Radio and Cognitiaelio - key applications, regulatory issues of
cognitive access, spectrum measurements and Usaglgations for spectrum occupancy data.

UNIT Il COGNITIVE RADIO ARCHITECTURE 9

Cognitive Radio — functions, Cognition cycle — aotieplan, decide and act phases, SDR as a
platform for Cognitive Radio Architecture, CogniiRadio Standards - Overview of IEEE 802.22
standard for broadband wireless access in TV bands.

UNIT I SPECTRUM SENSING AND DYNAMIC SPECTRUM ACCE SS 9

Introduction — Primary user detection techniquemnergy detection, feature detection, matched
filtering, cooperative detection, Fundamental Tadfiein spectrum sensing, Spectrum Sharing
Models of Dynamic Spectrum Access - Unlicensedlanensed Spectrum Sharing.

UNIT IV MAC AND NETWORK LAYER DESIGN 9

MAC for cognitive radios — Random Access, Time @dtand Hybrid Protocols, Network layer
design — routing in cognitive radios, flow contaesld error control techniques.

UNIT V ADVANCED TOPICS IN COGNITIVE RADIO 9

Overview of security issues in cognitive radios;taan based spectrum markets in cognitive
radio networks, public safety and cognitive radio

TOTAL PERIODS: 45
OUTCOMES:

At the end of the course, the student should be abto:

CO1: Acquire knowledge on the concepts and ehg#s of cognitive radio.

CO2: Comprehend various standardization aatwitif cognitive radio.

CO3: Apply detection techniques for cognitivdicaspectrum sensing

CO4: Implement MAC and Network layer praits for dynamic spectrum sharing.

CO5: Identify the role of cognitive radia foublic safety networks and spectrum markets

TEXT BOOK:
1. Alexander M. Wyglinski, Maziar Nekovee, Thomasoud Cognitive Radio
Communications and Networks, Academic Press, Ese2010. (Unit I, Il and V)

REFERENCE BOOKS:

1. Bruce Fette, Cognitive Radio Technology, Nesyr&06. (Unit I1).

2. Kwang-Cheng Chen, Ramjee Prasad, CognitacidNetworks, John Wiley and Sons,
2009. (Unit IV).

3. Huseyin Arslan (Ed.), Cognitive Radio, Softev®efined Radio, and Adaptive Wireless,
Systems, Springer, 2007.

4. Ezio Biglieri, Andrea J. Goldsmith, Larry J. Gretis H. Vincent PoorNarayan B.
Mandayam, Principles of Cognitive Radio, Cambridieversity Press, 2013.

5. Geetam Tomar, Ashish Bagwari, Jyotshana Khanitpduction to Cognitive Radio
Networks and Applications, CRC Press, Fidtign, 2016



CO - PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO| PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO| PSO| PSO
1|2 |3 | 4|5 |6 |7 |89 |10|11]|12] 1 2 3
Co1 2| 3] 3 3 1 2
CO2 2| 2| 3 3 1 2
CO3 3 3 3 3 3 3
CO4 3 3 3 3 3 3
CO5 2 3|3 3 1 2
COURSE CODE COURSE TITLE L T P C
INTRODUCTION TO COMPUTER
UEC2824 VISION 3 0 0 3
PREAMBLE :

This course covers the fundamentals of how computan be made to see and interpret the world
as humans dalhe course covers core concepts on the capabitifiauman vision to understand
the digital processing of images and video. Compuiggon has evolved an area of its own. In the
last few years, a number of applications have eeterg Automotive, Healthcare, Agriculture,
Banking AR and VR etawith the increased availability of vast amountsr@drdered data and
computational capability,eep Learning is one of the most exciting fieldsndérest. Thus, this
course also provides basic knowledge about deepihea

OBJECTIVES:

* To understand the image formation and processing.

* To understand feature-based image matching.

* To understand the models for motion estimationidie®.

* To study Depth estimation algorithms for 3D recangion.
* To understand deep learning techniques for compigem.

UNIT I IMAGE FORMATION AND PROCESSING 9

Introduction - Geometric transformations — Photarndatmage formation -digital camera- Point
operators, Linear Filtering Nonlinear filtering, |&teral filtering, Binary image processing.
Pyramids and wavelets.

UNIT Il FEATURE DETECTION AND MATCHING 9
Feature detectors and descriptors -matching teabgrignd feature tracking, Points and patches,
Edge detection, Contour detection and Tracking

UNIT Il MOTION ESTIMATION 9

Alignment techniques, translational motion, Paraimeand spline-based motion estimation,
Optical flow model, layered motion model.



UNIT IV DEPTH ESTIMATION AND 3D RECONSTRUCTION 9

Epipolar geometrySparse correspondence, Dense correspondence,idwitistereoMonocular
depth estimation, 3D Shape reconstruction — Surféant, Volume and Model based
reconstruction, Image-based and video-based remgj&D Video.

UNIT V DEEP LEARNING FOR COMPUTER VISION 9

Deep neural networks, Convolutional neural network&enet, Alexnet, VGG and U-Net
architectures, Three-dimensional CNNs, Sequenceelinagl Generative models. Application of
deep learning in hand written digit recognition.

TOTAL PERIODS: 45
OUTCOMES:

At the end of the course, the student should be abto:

CO1: Describe image formation and fundamentalgenprocessing techniques required
for computer vision.

CO2: Outline feature detectors and implemengenaatching techniques.

CO3: Evaluate motion estimation techniques

CO4: Analyse importance of depth estimation aRdcconstruction.

CO5: Apply Deep learning models for computeronsapplications.

TEXT BOOK:

1. Zaleski R., Computer Vision: Algorithms and Aipations, Second Edition Springer
2020. (Unit | to V)

REFERENCE BOOKS:

1. Mark Nixon and Alberto S. Aquado, Feature &gtion & Image Processing for.
Computer Vision, Third Edition, Academic P3g2012
2. John C. Russ, the Image Processing Handbd®g, Rress, 2007.
3. Baggio D. L. et al., MPoastering Op¥nfiith Practical Computer Vision Projects,
Packet Publishing, 2012.
4. Manas Kamal Bhuyan , Computer Vision bndge Processing: Fundamentals and
Applications, CRC press 2019.
5 Gonzalez, Rafael C., Woods, Richard E, Digitelge processing, Pearson, 2018.

CO — PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO

1|2 | 3| 4|5 |6 | 7|8 |9 |10|11]12] 1 2 3
CO1 2 | 2] 1| 1 1] 3 2 1
CO2 2 | 2| 1] 2 1] 3 2 1
CO3 10 2] 1| 1 1] 3 2 1
CO4 3| 2] 1|1 1] 3 2 1
CO5 2 | 2| 1] 2 1] 3 2 1




COURSE CODE COURSE TITLE L T P C
UEC2822 CMOS ANALOG IC DESIGN 3 0 0 3
PREAMBLE :

CMOS Analog IC Design plays a vital role in the idasof Analog VLSI circuits and eventually

its applications in communication systems, sigmalcessing, memory subsystems etc., Analog
signals are swing limited, frequency dependentsitiga to noise from surrounding circuitry and
power supply. This course provides a deep undatistgrof MOSFET based amplifiers design
(Single stage, and differential amplifier), theieduency response analysis, and their use as an
operational amplifier suitable for many applicagon

OBJECTIVES:

* To study the construction, operation, charactessand analysis of analog CMOS
circuits such as current sources/sinks, currentomnsifreference, voltage references.

» To familiarize with the construction, operationachicteristics and analysis of CMOS
single stage and differential amplifiers.

» To learn the construction, operation, characiesstind analysis of single stage and two
stage CMOS operational amplifiers.

* To understand the construction, operation, charatitss and analysis of CMOS data
converters.

UNIT 1 CMOS ANALOG SUBCIRCUITS 9

Introduction to Analog Integrated Circuit DesigrAralog Switches - Active Resistors - Current

Sources & Sinks — Passive and Active Current Mir&asic Current Mirrors, Cascode Current

Mirrors and Active Current Mirrors — Voltage & Cent References — Bandgap References:
General Considerations, Supply Independent Biasiiegyperature Independent, PTAT Current
Generation, Constant Gm Boosting, Speed and Nesses.

UNIT II SINGLE STAGE AMPLIFIERS 9
Basic Concepts - Common Source Stage - Common &atge - Source Follower - Cascode &
Folded Cascade Stages. Frequency Response & No@égshs.

UNIT Il DIFFERENTIAL AMPLIFIERS 9

Single Ended & Differential Operation - Basic Diatial Pair — Qualitative & Quantitative
Analysis - Common Mode Response, Differential Raih MOS Loads - Gilbert Cell. Frequency
Response & Noise Analysis.

UNIT IV FEEDBACK, STABILITY AND FREQUENCY COMPENSA TION 9

Feedback topologies: Voltage-voltage feedback, envoltage feedback, voltage-current
feedback, current-current feedback, Stability aedudency compensation: general considerations,
multiple systems, phase margin, frequency compemsdtequency compensation in two-stage
Op. Amp.

UNIT V OPERATIONAL AMPLIFIERS 9

General Considerations - One Stage Op Amps - Twg@eSDp Amps — Gain Boosting — Common
Mode Feedback- Input Range Limitations — Slew RaB®wer Supple Rejection — Frequency
Response of One Stage and Two Stage Op Amps - MoBpAmps.

TOTAL PERIODS: 45



OUTCOMES:
At the end of the course, the student should be abto:

CO1: Design and analyze current and voltafgrence and biasing circuits.

CO2: Design and analyze CMOS single stagdifienp based on their performance metrics.
CO3: Design and analyze CMOS Differential &fgps based on their performance metrics.
CO4: Design and analyze feedback topologiesfiequency response of amplifiers.

CO5: Design CMOS operational amplifiers andlgze its performance metrics.

TEXT BOOK:

1. Behzad Razavi, Design of CMOS Analog Integr&eduits, McGraw Hill Publications,
Second Edition, 2016. (Unit | to V)

REFERENCE BOOKS:

1. Jacob Baker R, CMOS: Circuit Design, Liatyand Simulation, Wiley Publications, third
Edition, 2018.

2. Philip E Allen and Douglas R. Holberg, O& Analog Circuit Design, Oxford
University Press, Third Edition, 2012.

3. Hurst, Gray and Lewis Meyer, Analysis and Desig@pélog Integrated Circuits,
Publications, Fifth Edition, 2014.

4. Kenneth Martin Chan Carusone, David Johns, Analdggrated Circuit Design, 2ed,
Wiley, 2013.

5. Sergio Franco, Design with Operational AmplifiersdaAnalog Integrated Circuits, 4th
edition, McGraw Hill, 2016.

CO - PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO| PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 |3 | 4|56 |7 |89 |10|11]|12] 1 2 3
CO1 1 3 1 1 1 1 1 3
CO2 1 3 1 1 1 1 1 3
CO3 1 3 1 1 1 1 1 3
CO4 1 3 1 1 1 1 1 3 1 1
CO5 1 3 1 1 1 1 1 3 1 1




COURSE CODE COURSE TITLE L T P C
SENSORS, ACTUATORS AND
UEC2823 INTERFACES

PREAMBLE :

Sensors and actuatatsal with the study of measurement of differenety/pf sensors and actuators
and to perform the statistical analysis of measer@msubject to errors in the system. It defines
the characteristics of sensors and actuators ares @in in-depth knowledge of the operation of
various sensors and its applications when subjectelifferent physical parameters. The subject
also deals with the operation of smart sensorstandquirements for interfacing the sensors with
embedded systems for real time engineering apitat

OBJECTIVES:

* To understand the definitions and characteristicensors and actuators.

* To perform statistical analysis of measurementgestio errors in the system.
* To acquire knowledge on type of sensors to be targaractical applications.

* To interface electronic sensors for various engingeapplications.

UNIT I INTRODUCTION TO SENSOR-BASED MEASUREMENT SYSTEMS 8

Introduction, Measurement Units, Measurement Syst®msign, Measurement System
Applications, Classification of sensors and acttgt®erformance characteristics of sensors and
actuatorsStatic and dynamic Characteristics of Instruments.

UNIT Il STATISTICAL ANALYSIS OF MEASUREMENT SUBJECT TO
RANDOM ERRORS 9

Definitions of Systematiand Random errors, Mean and Median Values, Staridewvchtion and
Variance, Graphical Data Analysis Techniques-FraqueDistributions, Gaussian (Normal)
Distribution, Standard Gaussian Tables (z-Distrdn)t Standard Error of the Mean, Estimation of
Random Error in a Single Measurement, DistribubbManufacturing Tolerances, Sensor Signal
Characteristics, Aliasing, Quantization, Analogr&igProcessing.

UNIT I TEMPERATURE, ACOUSTIC SENSORS & ACTUATORS 9

Thermoresistive sensors- Resistance temperatueetdet (RTD), Thermistors, Thermoelectric
sensors-Thermopiles, p—n junction temperature ssnsather temperature sensors-Thermo
mechanical sensors and actuators. Piezoelectrecteflectrostriction, Piezoelectric sensor,
Ultrasonic sensor and actuators.

UNIT IV~ OPTICAL SENSORS & ACTUATORS 9

Feedback Effects of optical radiatidimermal effects, Quantum effects, Quantum-basentalpt
sensors-Photo conducting sensors, Photodiodes,oRtiiatic diodes and Phototransistors,
Photoelectric sensors- The photoelectric sensor Rimotomultipliers, Thermal based optical
sensors-Passive IR sensors, Thermopile PIR, Pytoelsensor, Optical actuators.

UNIT V ELECTRIC, MAGNETIC & RADIATION SENSORS AND

ACTUATORS 10

The electric field- capacitive sensors and actsa@apacitive position, proximity, and
displacement sensors, Capacitive fluid level sengoapacitive actuators, Magnetic fields- sensors
and actuators-Inductive sensors, Hall effect senm&adiation sensors- Antennas as sensors and



actuators, General relations, Antennas as sengingeats, Smart Sensors-Wireless sensors and
actuators and issues associated with their use|DRBnd embedded sensors and general
requirements for interfacing sensors and actuatignsal level and impedance.

TOTAL PERIODS: 45
OUTCOMES:

At the end of the course, the student should be abto:

CO1: Classify various sensors & actuators and aeqknowledge of the performance
characteristics of sensors and actuators.

CO2: Analyze the statistical measurements of@srsubject to different types of errors

CO3: Measure and apply the sensors for varioysigll parameters.

CO4: Apply & Interface sensors and actuators tous real time engineering applications

TEXT BOOKS:

1. Alan S Morris, Measurement and Inseuatation Principles, Butterworth Hienemann,
Second edition, 2001 (Unit | & 11).

3. Nathan Ida, Sensors, Actuators and their Integfa&cenultidisciplinary introduction
Published by the Institution of Engineering an@hrelogy, London, United
Kingdom, Second Edition, 2020. (Unit Il to V)

REFERENCE BOOKS:

1. Ramon Pallas Areny, John G. Websters&@srand Signal conditioning, John Wiley and
Sons, Second Edition, 2000.

4. Doebelin E O, Measurement Systems, Application@esign, McGraw Hill, Fifth
Edition, 2004.

3. lan R Sinclair, Sensors and Transducers, Newablishers, Third Edition, 2001.

4. Jack P Holman, Experimental Methods for Enginedcraw Hill, USA, Seventh Edition,
2001.

5. Patranabis D, Sensors and Transducers, Tata McBitgeventh Edition, 2003.

CO — PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1] 2| 3| 4| 5] 6|7 8 | 9 |10 ] 11| 12 1 2 3
COo1 2 2 1 1 1

CO2 3 3 3 3 3 2 1 1 1 2 2 3
CO3 3 3 3 2 3 2 2 1 1 1 2 2 3
CO4 3 3 3 2 3 3 2 1 1 1 2 2 3




SYLLABI FOR HONOURS COURESES

COURSE CODE COURSE TITLE LI T | P | C
UEC2H61 EMBEDDED PROGRAMMING 2 0 2 3
PREAMBLE

Embedded and Real time systems have dominateddhedlogy trend in a variety of applications.
Most systems in real life are Cyber Physical systevhich require a deeper understanding of
control and computing which are prevalent in Emleedd®ystems. This course offers the
fundamental concepts and understanding of the desigmbedded Systems

OBJECTIVES

e To expose the students to the fundamentals of etdoellrogramming
e To introduce the GNU C Programming Toolchain inux.
e To study basic concepts of embedded C, Embeddefl BJhon Programming

UNIT | EMBEDDED PROGRAMMING 12

C and Assembly - Programming Style - Declarationd Bxpressions - Arrays, Qualifiers and

Reading Numbers - Decision and Control Statemelatesgramming Process - Variable Scope and
Functions - C Preprocessor - Advanced Types — ®ifApinters —Debugging and Optimization —
In-line Assembly.

UNIT Il C PROGRAMMING TOOLCHAIN IN LINUX 12

C preprocessor - Stages of Compilation - Introdurcto GCC - Debugging with GDB - The Make
utility - GNU Configure and Build System - GNU Bumyautilities - Profiling - using gprof -
Introduction to GNU C Library

UNIT I EMBEDDED C 12

Adding Structure to ‘C’ Code: Object oriented pragming with C, Header files for Project and
Port, Examples. Meeting Real-time constraints: ingahardware delays - Need for timeout
mechanism -Creating loop timeouts - Creating hardwaneouts.

UNIT IV EMBEDDED OS 12

Creating embedded operating system: Basis of alsimpbedded OS, Introduction to sEOS,
Using Timer 0 and Timer 1, Portability issue, Aftative system architecture, Important design
considerations when using sEOSMemory requiremer@smbedding serial communication &
scheduling data transmission - Case study: Intraldem system.

UNIT V PYTHON PROGRAMMING 12

Basics of PYTHON Programming Syntax and Style -hBytObjects— Dictionaries — comparison
with C programming on Conditionals and Loops —$-#dnput and Output — Errors and Exceptions
—Functions — Modules, Imaging libraries, Networkilitgraries, Classes and OOP — Execution
Environment, Case study: Traffic sign detectionteysfor Autonomous Electric Vehicles.

TOTAL PERIODS: 60



LABORATORY REQUIREMENTS

S.No

Description of Equipment / Software

1 PCs with Embedded IDE

2 PCs with Linux O:

3 Any freeware RTOS

OUTCOMES

On successful completion of this course, the studewill be able to

CO1:
COz2:
COs:
CO4.
CO5:

Understand the principles of embedded programming

Apply toolchain programming in an embedded systesigh
Understand the programming constructs of embedded C
Apply and analyse OS-features for an embeddediraalsystem

Design various software modules of embedded systng Python

REFERENCE BOOKS

1. Steve Oualline, ‘Practical C Programming 3rd Editi®’Reilly Media, Inc, 2006.

2. Michael J Pont, “Embedded C”, Pearson Educatiofiy720

3. Christian Hill, Learning Scientific Programming wiPython, Cambridge University
Press ,2016.

4. Wesley J.Chun, “Core python application Programn@rd Edition”, Pearson Educat,

2016.

5. Mark J.Guzdial,” Introduction to computing and pragpming in python —a Multimedia
approach” ,4th edition, Pearson Education, 2015.

CO - PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 |3 | 4|5 |6 |7 |89 |10|11]|12] 1 2 3
CO1 3 2 | 2 2
CO2 31 2|2 2 2
CO3 3|12 |22 2 3
CO4 3 2 | 2 2
CO5 3|12 |22 2 2 3




COURSE CODE COURSE TITLE L T P C

UEC2H21 loT ARCHITECTURES 3 0 0 3

PREAMBLE

The Internet of Things (IoT) is a network of physiobjects that are embedded with sensors,
software, and other technologies for the purposeoohecting and exchanging data with other
devices and systems over the internet. Nowadaysmhabled devices are designed and developed
for wide range of applications such as building Bathe automation, smart city, smart grid, smart
agriculture, transportation, military and healtlecatc. 10T Architectures becomes one of the most
essential subjects for Electronics and Communindfiagineers. The main topics covered are M2M
and loT technology fundamentals, Architecture mfiee model, Reference architecture and real-
world design constraints followed by a case study.

OBJECTIVES
* To study about transition from M2M to loT with thequired architectural overview.
* Tolearn M2M and loT technology fundamentals.
* To gain in-depth knowledge about architecture sxfee model.
* To understand the steps involved in building lofErence architecture.
* To apply the concept of Internet of Things in thalfworld scenario

UNIT I M2M TO loT: AN ARCHITECTURAL OVERVIEW 9
Introduction — From M2M to IoT — The Global contexf use case example - Building architecture
- Main design principles and needed capabilitieAn- 10T architecture outline - Standards
considerations.

UNIT Il M2M AND IoT TECHNOLOGY FUNDAMENTALS 9

Devices and Gateways — Device types, Deploymenesiaes for devices, Basic devices, Gateways,
Advanced devices — Local and Wide Area Networkinganaging M2M data — Data generation,
Data acquisition, Data validation, Data storagdgalpaocessing, Data remanence and Data analysis.

UNIT 1 ARCHITECTURE REFERENCE MODE 9
Introduction - Reference model and architectureT fteference model - 10T domain model -
Information model - Functional model - Device funaotl group, Communication functional group,
loT Service functional group, Virtual Entity funchial group, I0T Service organization functional
group, loT Process Management functional group, ddament functional group, Security
functional group, Application functional group, Mddr IoT functions - Communication model -
Safety, privacy, trust, security model.

UNIT IV loT REFERENCE ARCHITECTURE 9
Introduction - Functional view - Device and applioa functional group, Communication
functional group, 10T Service functional group, tdal Entity functional group, I0T process
management functional group, Service Organizatimetional group, Security functional group,
Management functional group - Information view plment and operational view.

UNIT V REAL WORLD CASE STUDIES 9

Real world technical design constraints - Deviaas metworks - Functional requirements, Sensing
and communications field, Programming and embeddalligence, Power, Gateway
Nonfunctional requirements, financial cost - Dagpresentation and visualization - Interaction and
remote control — Case Study: Participatory Sensirigoles, actors, engagement, Participatory
sensing process, Technology overview, Recent trandsnodern example.



TOTAL PERIODS: 45
OUTCOMES

On successful completion of this course, the studewill be able to

CO1: Demonstrate the transition from M2M to loT trarmitiwith architectural overview.

CO2: Interpret the M2M and IoT technology fundamentals

CO3: Develop IoT Architecture for a particular applicatiscenario.

CO4: Build IoT reference architecture for a given scemar

CO5: Demonstrate the real-world technical design comggdor a given application
scenario.

REFERENCES

1. Jan Holler, VlasiosTsiatsis, Catherine Mulliganar8atis,Karnouskos, Stefan Avesand.
David Boyle, From Machine-to-Machine to the IntéraeThings - Introduction to a New
Age of Intelligence, Elsevier, 2014.

2. ArshdeepBahga, Vijay Madisetti, Internet of Thirg#é hands-on approach, Universities
Press, 2015.

3. Edward Ashford Lee, SanjitArunkumarSeshia, Intragucto Embedded Systems — A
Cyber Physical Systems Approach, Second Editioff, Rtess, 2017.

4. Honbo Zhou, The Internet of Things in the Cloudviiddleware Perspective, CRC Press,
2012.

5. Olivier Hersent, David Boswarthick, Omar Elloumihd Internet of Things — Key
applications and Protocols, Wiley, 2012.

CO - PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO

1|2 |3 | 4|5]|6 |7 |89 |10 11]1 1 2 3
Co1 3122 1 1 1 1
CO2 31 2] 2 1 1 1 1
CO3 3|1 2| 2 1 2 1 2 3
CO4 3122 1 2 1 2 3
CO5 3 2 2 1 2 1 1




COURSE CODE COURSE TITLE L T P C

IOT COMMUNICATION
UEC2H22 TECHNOLOGIES 310103

PREAMBLE

Internet of Things (IoT) is rapidly gathering mom@m due to the advancements in sensor
networks, mobile devices, wireless communicatioretworking, and cloud technologies. This
course is intended to cover communication technetogf IoT. It provides an insight on
communication principles, protocols, advanced nétmg concepts and LPWAN technologies
used in the loT scenario.

OBJECTIVES

To appreciate the 10T communication fundamentals.

To understand and differentiate between the vamousective technologies

To comprehend the advanced loT networking and mgutiethodologies

To learn the various LPWAN technologies.

UNIT | IOT COMMUNICATION BASICS 9

M2M and IoT, Layered Architectures, System CompasietoT Networking, Types of Networks,
Devices, Security, Wireless Sensor Networks.

UNIT Il IOT PROTOCOLS: PHYSICAL & LINK LAYERS 9

Physical & Link Layer - Wireline- ITU-T G.9903, M$T— Wireless- IEEE 802.15.4, BLE, ITU-T
G.9959, DECT ULE, NFC.

UNIT 1lI IOT PROTOCOLS: HIGHER LAYERS 9
Network and Transport Layers — 6LOWPAN, 6TiSCH phAgation Layer -CoAP, MQTT, AMQP
UNIT IV IOT NETWORKING AND ROUTING 9
DNS- mDNS - CoAP Service Discovery - UPnP- Rout@ancepts — RPL- LOADNg

UNIT V LPWAN TECHNOLOGIES 9

LoRa - SigFox - D7AP - Weightless - NB-loT- MoreWRAN Technologies- NB-Fi, IQRF, RPMA
Telensa, SNOW, NWave

TOTAL PERIODS: 45

OUTCOMES

On successful completion of this course, the studiewill be able to



CO1 : Apply the communication concepts of 10T in rearid applications
CO2 : Identify a suitable protocol for a specific aggliion.

CO3 : Differentiate various connective technologies

CO4 : Comprehend the networking and routing procedusesl in 10T.

CO5 : Appreciate the need for LPWAN technologies irl teae applications.

TEXT BOOK

1. Rolando Herrero, Fundamentals of loT Communicafiechnologies, Springer, 2022.
ISBN 978-3-030-70080-5

REFERENCE BOOKS

1. Sudip Misra, Anandarup Mukherjee, Arijit Roy, Intiction to loT Cambridge University
press 2021.

2. Veena S. Chakravarthi, Internet of Things and M2Mmthunication Technologies,
Architecture and Practical Design Approach to InTndustry 4.0, Springer 2021. ISBN
978-3-030-79271-8

3. Olivier Hersent, David Boswarthick and Omar Elloyrfihe Internet of Things — Key
applications and Protocols, Wiley, 2012.

4. Jan Holler, VlasiosTsiatsis, Catherine Mulliganar8atis, Karnouskos, Stefan Avesand
and David Boyle, From Machine-to-Machine to theetnet of Things - Introduction to a
New Age of Intelligence, Elsevier, 2014.

CO - PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO]|PSO| PSO

11 2|3 | 4|5 |6 |7 |8] 9 |10]|11]12 1 2 3
COo1 3 12| 2 1 1 2
CO2 3| 2] 2 1 1 2
CO3 3 2 2 1 1 2
CO4 3122 1 1 2
CO5 3 2 2 1 1 2




COURSE
CODE COURSE TITLE L T P C
UEC2H23 DATA SCIENCE FOR loT 3 0 0 3
PREAMBLE

The intention and purpose of this course are tmldee basics of 0T architectural components for
efficient implementation of data analytics and dasaalization tools to collect, store and analyse
loT data.

OBJECTIVES

To learn fundamentals of Data Science using Python

To understand probability distributions and stat#tinferences

To be familiar with supervised and unsupervisedhogs in machine learning
To handle different databases and store values $emsors in the databases.
To learn about visualization.

UNIT | INTRODUCTION TO DATA SCIENCE 9
Introduction: Need for data science, Facets of,dithdata ecosystem — The data science process:
Retrieving data — Cleansing, integrating and tramsing data — Data analysis — Build the models
Toolbox - Introduction to Python: Fundamental PytHdbraries for Data Scientists, Pandas,
Matplotlib; IDE Data Manipulation with Python - Exgples

UNIT Il INTRODUCTION TO IOT ANALYTICS 9
Introduction to loT- IoT architectures — loT analytics challengesFmetworking data messaging
protocols - Analyzing data to infer protocol andiide characteristics

UNIT 1 EXPLORING IOT DATA 9
Exploring loT Data: Exploring and visualizing daf@chniques to understand data quality, Basic

time series analysis, Statistical analysis - Datemarization — Data distribution — Outlier
Treatment — Measuring asymmetry — Continuous Oistion

UNIT IV DATA SCIENCE FOR IOT ANALYTICS 9
Introduction to Machine Learning: Supervised: kNMssifier, Regression analysis: Linear
regression — Logistic regression — Unsupervisedsi€ting - Feature engineering with 10T data,
Validation methods, Understanding the bias—varianage-off, Case study: Use cases for deep
learning with 10T data

UNIT V STRATEGIES TO ORGANIZE DATA FOR ANALYTICS 9
Strategies to Organize Data for Analytics: Linkexdafytical Datasets, Managing data lakes, data
retention strategy — Applications - Case study: d@fa analytics challenges in an organization.

TOTAL PERIODS: 45



OUTCOMES

On successful completion of this course, the studiewill be able to

CO1:
CO2:
COa3:
CO4:

CO5

Develop Python programs to perform analysigata.

Understand various probability distributi@msl statistical inferences
Explore IoT data and summarize it for a dpeapplication

Apply machine learning techniques for |oT lgties

Apply various strategies to organize loT data

REFERENCE BOOKS

1. Minteer, Andrew, Analytics for the Internet of Tlym (10T), Packt Publishing Ltd., 2017

2. Kai Hwang, Min Chen, Big-Data Analytics for ClouthT and Cognitive Computing,
Wiley, 2017

3. Hwaiyu Geng, Internet of Things and Data Analytitamdbook, Wiley, 2016

CO - PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO

1|2 |3 | 4|5 |6 |7 |8 |9 |10 11]1 1 2 3
CO1 3 3 2 3 1 1] 2 1 2
CO2 3|1 3] 3| 3| 2 1| 2 2 2
CO3 3|1 3| 2] 3| 2 1 3 2 2
CO4 3|1 3| 2] 3| 2 2| 3 2 2
CO5 3|1 3| 2] 3| 2 2| 3 2 2




COURSE CODE COURSE TITLE L T P C

UEC2H24 SECURITY AND PRIVACY IN loT 3 0 0 3

PREAMBLE

Security and privacy are important aspects of letworks. Given the widespread use of l1oT
devices in many fields, keeping the network se@it®Ecoming increasingly important. Similarly,
preserving data integrity is essential, especiahgn 10T sensors are used in sensitive applications
This course provides learners an introduction &osiicurity requirements in 10T architecture with
an indepth understanding about possible threatsattagks layer wise. Learners will get an
understanding about identity & access managemeduati@us, privacy impact assessment along
with the understanding about need for securitylonid perspective.

OBJECTIVES
* To understand the layer wise security requiremenksT architecture along with possible
threats and attacks.
* To introduce the cryptographic fundamentals reqgiuioe securing 10T.
* To gain in-depth knowledge about identity and aseeanagement solutions.
» To explore the possible privacy challenges andctineesponding solutions.
* To understand the need for security from cloudgentve.

UNIT I INTRODUCTION: SECURING THE IoT 9

Security requirements in 10T architecture — Segussues in enabling technologies — Security
concerns in loT applications — 0T Security Architee — Sensing layer, network layer, service
layer and application layer — Threats to autholrdhuthentication, access control, privacy and
availability — Attacks specific to 1oT.

UNIT I CRYPTOGRAPHIC FUNDAMENTALS FOR loT 9

Types and uses of cryptographic primitives in loEnreryption and Decryption — Hashes — Digital
Signatures — Cryptographic key management fundatsent Examining cryptographic controls
build into IoT messaging and communication protecol

UNIT 1 IDENTITY AND ACCESS MANAGEMENT SOLUTIONS 9
Introduction to identity and access managementofo— Authentication credentials — passwords,
symmetric keys, certificates, and biometrics — tdgnand Access Management (IAM)
Infrastructure — Authorization and access cont@ase Study: Aadhar Registered Devices
Authentication.

UNIT IV MITIGATING IOT PRIVACY CONCERNS 9
Privacy challenges introduced by loT — Privacy Istpessessment — Privacy by design principles
— Privacy engineering recommendations.

UNIT V CLOUD SECURITY FOR INTERNET OF THINGS 9

Cloud Services for IoT — Asset and inventory manag@, Service provisioning billing and entitle
management, Real time monitoring, Sensor coordinatCustomer intelligence and marketing,
Information sharing, Message transport & broadcasExamining loT threats from cloud
perspective — Exploring cloud service provider lofferings — Cloud loT security control —
Tailoring an enterprise 10T cloud security architee — New directions in cloud enabled loT
computing.

TOTAL PERIODS: 45



OUTCOMES
On successful completion of this course, the studewill be able to

CO1: Outline the layer wise attacks possible in IoT.

CO2: Apply the fundamentals of cryptography in 1oT.

CO3: Interpret the methods and solutions for authomzasind access control

CO4: Analyze the principles, practices and policies eisged with privacy issues.

CO5: Demonstrate the various cloud service providerdfi@rings with respective security
controls.

REFERENCES

1. Shancang Li, Li Da Xu, “Securing the Internet ofifigs”, Syngress, Elsevier Publishing,
2017.

2. Brian Russell, Drew Van Duren, “Practical Intern&éfhings Security”, Packt Publishing,
2018.

3. Fei Hu, “Security and Privacy in Internet of Thin@gseTs): Models, Algorithms and
Implementations”, CRC Press, 2016.

4. Alasdair Gilchrist, “loT Security Issues”, Waltee &ruyter GmbH & Co KG, 2017.

5. Shivani Agarwal, Sandhya Makkar, Duc-Tan Tran, VRey Vulnerabilities and Data
Security Challenges in the 10T”, CRC Press, 2020.

CO - PO AND PSO MAPPING

Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO| PSO
1|2 |3|4|5]|6 |7 |8 |9 |10 11]1 1 2 3
COo1 31 3] 2 1 2

CO2 31 3] 2 1 2 3 3
CO3 31 3] 2 1 2 2 2
CO4 31 3] 2 1 2 2 2 2
CO5 3 3 2 1 2 2 2




COURSE CODE COURSE TITLE L T P C

UEC2H25 INDUSTRIAL loT 4.0 3 0 0 3

PREAMBLE

Industrial Internet of Things is a relatively newdaemerging paradigm, which interconnects
sensors and actuators to enhance industrial wodonditions, product quality, machine lifetime,

automated fault detection and maintenance, ananaptasset utilization. This course provides
learners an introduction to Industry 10T 4.0 asdapplications in the business world. Learners will
get an understanding about various implementatigstems for [loT and the key enabling

technologies for lloT.

OBJECTIVES
* To learn the fundamental concepts of Industry 4.0.
» To understand the business models and referenicéeatare of lloT.
* To gain in-depth knowledge about various implemtriesystems for 110T.
* To introduce the possible key enabling technolotpesloT.
» To explore the challenges involved in providingTllas solution to real world applications.

UNIT | INTRODUCTION TO INDUSTRIAL 4.0 9

Industry 4.0 — Phases of development & evolutiowjrenmental impacts of industrial revolution,
Industrial internet and applications of industry 4- Industrial Internet of Things (lloT) —
Prerequisites of 1loT, Role of 10T & lloT in indugt Basics of CPS, CPS & lloT — Applications
of lloT.

UNIT Il INDUSTRIAL INTERNET OF THINGS BASICS 9

Industrial internet systems — Industrial sensinigpdustrial processes — Introduction to business
model — Business models of [loT — Reference Archutes for lloT — Categorization of reference
architecture in lloT.

UNIT HI IMPLEMENTATION SYSTEMS FOR lloT 9

Sensors and Actuators, Industrial data transmissieeatures & Components - Field bus, Modbus,
Controller Area Network, Wireless HART, LoRa andRaWAN, NBIoT & IEEE 802.11ah —
Industrial data acquisition — Introduction to llaihalytics and predictive maintenance.

UNIT IV KEY ENABLING TECHNOLOGIES FOR lloT 9
Cloud computing — Fog computing — Big data anasyticAugmented reality — Virtual reality —
Smart factories — Characteristics of smart factdechnologies used in smart factory.

UNIT V [loT APPLICATIONS 9
Healthcare — lloT based healthcare system, Inveianagement & Quality Control, Plant Safety
and Security — Case study: Automotive industry edgaound of the industry, Challenges, lloT as
a solution, Benefits.

TOTAL PERIODS 45



OUTCOMES

On successful completion of this course, the studewill be able to

CO1: Understand the benefits of Industry 4.0 and the odllloT in industry.

CO2: Demonstrate the business models of 10T with theremce architecture.

CO3: Analyze various systems that can be used for imgieimg 110T.

CO4: Identify the possible key enabling technologieslfmtustrial Internet of Things.
CO5: Analyze the challenges involved to provide lloTsadution to various real world

applications
REFERENCES
1. S. Misra, C. Roy, and A. Mukherjee, “Introductiam Ihdustrial Internet of Things and
Industry 4.0”, CRC Press, 2020.
2. Alasdair Gilchrist, “Industry 4.0: The Industriadternet of Things”, Apress, 2016.
3. Ismail Butun, “Industrial I0T: Challenges, Desigrireiples, Applications and Security”,
Springer, 2020.
4. Sabina Jeschke, Christian Brecher, Houbing Songd®®&. Rawat, “Industrial Internet of
Things: Cyber manufacturing Systems”, Springer,7201
5. Ovidiu Vermesan, Peter Friess, “Internet of ThinGsnverging Technologies for Smart
Environments and Integrated Ecosystems”, RiveriBidis, 2013.
CO — PO AND PSO MAPPING
Program
Course Program Outcomes Specific
Outcomes Outcomes
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO]|PSO| PSO
1|2 3|4 |5 |6 | 7|8 |9 |10|12]12] 1| 2 | 3
CO1 3|1 2121 2
CO2 3| 2| 2] 1 2
CO3 3| 2| 2] 1 2 2 2 3
CO4 312121 2 2 2 2 3
CO5 3 2 2 1 2 2 3




OPEN ELECTIVES OFFERED BY OTHER DEPARTMENTS

OPEN ELECTIVE | (SEMESTER VI)

SL. | DEPARTMENT | COURSE
NO OFFERING CODE COURSE TITLE L
1 UEE2041 | Autonomous Vehicles 3 0
2 EEE UEE2042 | Sensors and Instrumentation
3 UEE2043 | Energy Management 3
6 UCS2041 | Introduction to Data Structures |2
Object Oriented Programming
! CSE ues2042 Techniques 2
8 UCS2043 Problem _ Solvmg and 5
Programming in C
10 UIT2041 | Introduction to AR and VR 2 2
UIT2042 Databases and Appllcatlor152
Development
11 UIT2043 IntrO(_juctlon to  Artificial 5
Intelligence
IT
12 UIT2044 Introductlgn to Data structures2
and Algorithms
13 UIT2045 Introductlo_n to Object-Oriented 5
Programming and Patterns
14 UIT2046 | Introduction to Data Science 2 2
15 UBM2041 Principles _ of  Biomedica| 3
Instrumentation
16 BME UBM2042 Matepalrs for  Biomedica 3
Applications
17 UBM?2043 Hospital planning and Was1e3
Management
18 UCH2041 | e-Waste Management 3 0
19 Chemical UCH2042 | Nanoscience for Engineers 3
20 UCH2043 | Sustainable Development 3
21 UME2041 | Six Sigma Data analysis 2 2
22 Mechanical UME2042 | Product Engineering 3 0
23 UME2043 | Operations Management 3




24 UCE2041 | Green Building Design

25 UCE2042 | Sustainable Infrastructure

26 Civil UCE2043 Integrated  Water Resource3
Management

27 UCE2044 Environmental Impact 3
Assessment

28 PBA2041 | Entrepreneurship

29 MBA PBA2042 Supply Chain and Loglstlcs3
Management

30 PBA2043 | Design Thinking

31 Mathematics UMA2041 Graph Theory and Applicadion 3

33 UPH2041 Optical .a.nd Iumln.escence3
characteristics of materials

34 Physics UPH2042 Nanot_echnology and Imagmg3
Techniques

36 UPH2044 Crystql growth and Radlatlon3
detection Measurements

37 UEN2041 | English for Career needs

38 ' UEN2042 Word power for Academic 5

English needs

39 UEN2043 ertl_ng_ skills for university 5

admission




OPEN ELECTIVE Il (SEMESTER VIII)

SL.

DEPARTMENT

COURSE COURSE TITLE
NO | OFFERING CODE
1 UEE2044 | Cyber Security in Smart Grid 3
2 EEE UEg2o4s | FEA and ~ CAD - for
Electromagnetic design
3 UEE2046 | Renewable Energy Systems
2 UCS2044 Introdgctlon to Big Datg
Analytics
CSE . . —
8 UCS2045 | Machine Learning Applications2
9 UCS2046 | Web Technology 2
10 UIT2047 | Introduction to Cyber Security 2
11 UIT2048 Intro.ductl'on to  Software
Engineering
12 UIT2049 loT Archltectures and
IT Programming
13 UIT2051 | Introduction to Deep learning 2
14 UIT2052 IntroQuctlon to Machine
learning
15 UIT2053 | Web services and DevOps 2
16 UBM2044 | Brain Machine Interface 3
17 BME UBM2045 | Biomedical Physics 3
18 UBM2046 | Telehealth Technology 3
19 UCH2044 | Industrial Safety 3
20 Chemical UCH2045 Industrla_l Waste Management
and Audit
21 UCH2046 | Energy Conservation and Audit |3
22 UME2044 | Enterprise Resource Planning 3
23 . UME2045 PrOJegt Management  ar
Mechanical Planning
24 UME2046 Intro_ductl_on to  Industrig
Engineering
o5 Civil UCE2045 Experimental Techniques and

Instrumentation




26 UCE2046 Air . Pollytlon and Contro
Engineering
27 UCE2047 | Remote Sensing and GIS
UCE2048 | Environmental Geo-technology
28 PBA2044 | Innovation and Creativity
MBA
29 PBA2045 | Intellectual Property Rights
30 Mathematics UMA2044 R_andom_ Varlablgs and Partal
Differential Equations
31 UPH2045 | Advanced Functional Materials
Physics
32 UPH2047 | Astrophysics
33 UEN2044 | Creative writing 3
English i : =
34 UEN2045 Iptroductlon to  Children's
literature




