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Introduction

The Ministry of Human Resource Development (MHRD), Govt. of India, has initiated development of a New
Education Policy (NEP) to bring out comprehensive reforms in the Indian education system.

The University Grants Commission (UGC) has subsequently initiated several steps to foster academic
excellence through introduction of paradigm shift in learning and teaching pedagogy, innovation and
improvement in course curricula, examination and education system.

While a majority of education institutions have started following the semester-based system of education, it
has been observed that this new systemis still producing graduates who lack knowledge, values, and skills and
are not job ready professional. The reason for this lacking could be attributed to the rigidity of our program
structures and lack of flexibilityto have choicesamong core subject education, liberal arts, ability enhancement,
skill development, etc., that is fundamental to overall development and employabilityof these graduates.

To make this possible, a fully flexiblechoice-based credit system (FFCBCS), a well-established internationally
known system, is proposed. This fully flexible choice-based credit system allows students the flexibility to
learn at their own pace, and register for both core subjects and a variety of courses from other areas, leading to
holistic development of an individual. The FFCBCS will facilitate us to bench mark our programs with best
international liberal arts based academic programs.

Advantages of the FFCBCS structure:

= Shift in focus from the teacher-centric to student-centric education. Student can curve out their
program structure by choosing minimum number of credits from well-defined baskets.

= Student may undertake as many credits as they can cope with.

= FFCBCS allows students to choose courses from various baskets of inter-disciplinary, intra-
disciplinary, skill oriented, ability enhancing, and from other disciplines.

Features unique to DIT University FFCBCS structure

1. A minimum of 150-160credits has to be earned by a student to be eligible for an Under Graduate
degree in Engineering. Each department will decide their total credits for each program, and it can
vary across disciplines.

2. Courses are categorized into 11 baskets, and a student will have the option to choose courses in most
baskets and earn minimum number of credits required in each basket for the award of his/her degree.
For each basket, Engineering departments have the flexibility to identify course(s) which will be a
core requirement for their program.

3. In certain disciplines, students may choose a Specialization by earning 18 credits of Discipline
Elective courses towards a particular area of that discipline (intradisciplinary). In addition to this,
brighter students will have the option to receive(a) a Certificateby earning additional 9 credits towards
a particular area either inside or outside their discipline, or (b) Minor by earning additional 18 credits
towards a particular area outside their discipline. Certificates and Minors can be earned through either
University courses, or with MOOCs from providers as identified by the University. Each department
will design the structures and eligibility conditions for registration to its certificates or minor program,
which may be reviewed annually, to keep the Certificates and Minors contemporary and relevant to
latest changes.

4. An FFCBCS council may be formed comprising all HoDs and one representative each from respective
departments. FFCBCS council will meet at the end of every semester after the completion of Board of
Examinationmeeting to discuss and finalize course offerings by respective departments in the
upcoming semester. FFCBCS council will be chaired by the Dean Academic Affairs.
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5. To provide sufficient flexibility and room during the program for additional Certificates,
Specializations, and Minors, 8-week summer semesters (Summer 1, Summer 2, and Summer 3) may
have to run. Summer semesters are critical for implementing a fully flexible system. Each department
will decide a prioriwhich courses to offer in the summer semester and get them finalized at the
FFCBCS council meeting.

6. Project based learning has to be incorporated as a core component of evaluation in each course, and
depending on the level and type of the course, the project can be of several types - Study Oriented
Project, Lab Oriented Project, Design Oriented Project, Computer Oriented Project, Projects of
Organizational Aspects, Research Projects, or Entrepreneurship and Start Up Projects. A Capstone
Project has been introduced in the 8" semester for all Bachelor of Technology students.

7. Courses under each basket may be updated on an annual basis.

8. Each student will be advised by a faculty advisor of his/her department for registration of courses from
each basket in the beginning of semester, depending upon the availability of seats. A student advising
centre may be formed where students will have access to department faculty advisers. Faculty advisers
should have complete access to view individual student’s academic transcript for advising purposes.

9. A student getting an F grade in a core course (departmental or otherwise) at the end of the semester
will have to earn those credits by registering for the same course whenever it is offered in subsequent
semesters. If the course is not a core course, the student may choose to register for any other course
next semester in that basket as advised by the department faculty adviser. Additional fees for those
number of credits may apply.

10. Students may opt for summer training/internships/industrial tours as advised by the department.
However, these activities will not have credits.

Baskets of FFCBCS

11 baskets of courses have been identified to provide student comprehensive exposure to a large number of
areas, leading to the holistic development of an individual. These baskets are as follows:

1. Language and Literature: These include courses related to English or other popular languages
worldwide, communication skills, and literature. These courses are of 3 credits each.

2. Core Science: These courses include science courses from the disciplines of Physics and Chemistry.
These courses are of 5 credits each.

3. Core Mathematics: This basket includes courses from Mathematics department, crafted for
engineering students. These courses are of 4 credits each.

4. Engineering Sciences: This basket includes introductory courses from various disciplines of
Engineering designed to provide the student solid foundation to the domain of engineering. These
courses are of 4 credits each.

5. Discipline Core: This basket includes compulsory courses in the discipline in which the student is
admitted to the University. These courses are of 4 credits each.

6. Discipline Elective:This basket provides students courses other than discipline core, and are normally
in certain specialized areas. These courses are of 3 credits each.

7. Humanities and Liberal Arts: This basket includes liberal arts courses in various disciplines like
psychology, management, economics, etc., and are of 3 credits each.

8. Skill Enhancement:Courses in this basket are primarilyhands-on andaims to allow students acquire
skills required in certain disciplines that are currently in high demand in the job market. These courses
are of 2 credits each.
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9. Ability Enhancement: These coursesaim to enhance knowledge and ability of an individual in certain
required areas related to national and societal interest. Courses in this basket are of 2 credits each.

10. Free Electives:Student can register for any three courses outside their department of his/her choice.
These courses can also be taken from MOOCs, and Courses in this basket are of 3 credits each.

11. Capstone Project: Capstone project is a semester long multifaceted experimental/research assignment
that serves as a culminating academic and intellectual experience for students, taken in the last
semester of study. It is of 12 credits and may be done groups of not more than three students, and in
three modes as follows:

¢ Mode A: Project with a department faculty.

e Mode B: Project as part of Industry Internship arranged only by the career and placement
service of the University. Students securing this assignment on their own will not be allowed,
unless the project is secured at a well-known industry, and duly approved by the department.
The department's decision in all such cases will be final.

e Mode C: Semester long project in an academic institute/lab of National/International
Importance, secured by students on their own. The department's decision to allow in all such
cases will be final.

A separate rule booklet will be released for implementation of Capstone Project.

Comparison of DIT University FFCBCS credits with AICTE Credits

Basket/Area DITU Credits
Language and Literature (LL) 6
Core Sciences (CAS) 10
Core Mathematics (CM) 12
Engineering Sciences (ES) 20
Discipline Core (DC) 48
Discipline Elective (DE) 24
Humanities and Social Sciences (HSS) 6
Skill Enhancement Courses (SEC) 8
Ability Enhancement Courses (AEC) 8
Free Electives (FE) 6
Projects (PRJ) 12
Total 160
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Structure of the Undergraduate program in Electronics and Communication Engineering

Basket/Area

Min Credits
To be taken

Credit per
course

Courses

Language and Literature (LL)
Core: Professional Communication
Elective: Choose any 1 more LL course

6

3

2

Core Sciences (CAS)
Core: Wave & Optics and Introduction to Quantum Mechanics
Elective: Choose any one elective from CAS basket

10

Core Mathematics (CM)
Core: Maths 1, Maths2, and Maths 4
Elective: None

12

Engineering Sciences (ES)

Core: Programming for problem solving, Fundamental of
Electronics Engineering, Data structures and Basic Electrical
Engineering

Elective: Choose any 1 more ES Course

20

Discipline Core (DC)

Core: CAS,SS,EDC,DSD,Analog Circuits,EM& WP,

CO ,DSP,Control System,POC,Digital Communication, and
Wireless Communication

Elective: None

48

12

Discipline Elective (DE)
Core: None
Elective: Choose any 6 courses as per your Specialization,

24

Humanities and Social Sciences (HSS)
Core: Principles of Management
Elective: Choose any 1 more HSS Courses

Skill Enhancement Courses (SEC)
Core: None
Elective: Choose any 2 SEC Course

Ability Enhancement Courses (AEC)

Free Electives (FE)

Core: None

Elective: Choose any 3 courses across University course
offerings

Thesis Project (TP)

Mode A: Project with a department faculty

Mode B: Project as part of Industry Internship

Mode C: Project in an academic institute/lab of National
Importance.

All Modes must be semester long

12

12

Mandatory Non Credit Courses - Environmental Sc,
Induction Training, Indian Constitution, Essentials of
Indian Traditional Knowledge

Total Credits

160
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Course Baskets: University FFCBCS Baskets (other than DC/DE) for B.Tech Programs. A * against a
course means it is a core course for all B.Tech students

Course
Code FFCBCS Baskets (other than DC/DE)

Language and Literature(min 6 credits to be taken) Credits
Name of Courses

LAF181 Professional Communication*

LAF182 Indian English Literature

LAF183 English Language Teaching

LAF184 Corporate Communication and Soft Skills
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Core Sciences (min 10 credits to be taken)

Name of Courses

CHF101 Engineering Chemistry (For CS/IT/EE/ECE)

CHF102 Applied Engineering Chemistry (for ME/CE/PE)
PYF101 Wave & Optics and Introduction to Quantum Mechanics*
PYF102 Introduction to Mechanics

PYF103 Electricity & Magnetism
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Core Mathematics(min 12 credits to be taken)
Name of Courses

MAF101 Engineering Mathematics 1*

MAF102 Engineering Mathematics I1*

MAF201 Engineering Mathematics Il (EE, ME, CE)
MAF202 Probability and Statistics(CSE, IT, ECE, PE)
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Engineering Sciences(min 20 credits to be taken)
Name of Courses

ECF101 Fundamental of Electronics Engineering*

EEF101 Basic Electrical Engineering *
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EEF143 Electrical and Electronics Engineering Practice (non EE/EECE) | 3 0 2 4
MEF101 Thermodynamics 3 1 0 4
MEF201 Mechanical Engineering Materials 3 1 0 4
CSF101 Programming for Problem Solving* 3 0 2 4
CSF102 Data Structures* 3 0 2 4
MEF102 Engineering Graphics 2 0 4 4
MEF103 Engineering Mechanics 2 1 2 4
MEF201 Engineering Materials 3 0 2 4
PEF204 Fluid Mechanics 3 0 2 4
EEF141 Electrical Engineering Material 3 1 0 4
ECF142 Fundamental of Semiconductor Electronics 3 1 0 4

Skill Enhancement (min 8 credits to be taken)

Name of Courses L T P C
ECFXXX | Technical Training 1 0 0 4 2
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ECFXXX | Technical Training 2 0 0 4 2
ECFXXX | Value Added Training 1 0 0 4 2
ECFXXX | Value Added Training 2 0 0 4 2
SWAY XXX | MOOCS Courses (as advised by the departments) 2 0 0 0

Ability Enhancement (min 8 credits to be taken)
Name of Courses

CHF201 Environmental Science*

LAF285 Indian Constitution*

MEF483 Entrepreneurship and Start-ups*

UCF201 Aptitude and Soft Skills*
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Humanities and Liberal Arts (min 6 credits to be taken)
Name of Courses L T P C
LAF281 | Introduction to Psychology
LAF282 | Human Values

LAF283 | Literature, Language & Society
LAF284 | Principles of Management
LAF285 | Indian Constitution

LAF286 | Youth Psychology

LAF287 | Sustainable Development
LAF381 | Positive Psychology & Living
LAF382 | Engineering Economics

LAF383 | Introduction to Linguistics
LAF384 | Creative Writing

LAF385 | Health Psychology

LAF386 | Ecology and Human Development
LAF481 | Application of Psychology
LAF482 | Intellectual Property Rights
LAF483 | Science Technology and Society
LAF484 | Education and Social Change
LAF485 | Industrial Psychology

LAF486 | Innovation and Entrepreneurship
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Free Electives (min 6 credits to be taken)
Name of Courses

ECF481 Analog Electronics (ECE)

ECF482 Cellular Communication Network (ECE)
ECF381 Microcontroller (ECE)

ECF382 Bio Medical Instrumentation (ECE)
ECF483 Digital Image processing (ECE)

CSF381 Software Project Management

CSF345 Introduction to Data Science
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CSF482 Introduction to Cybersecurity
MEF381 Composites materials

MEF481 Total Quality Management

MEF482 Renewable Energy Sources

PEF 381 Carbon Capture and Sequestration

PEF 491 Polymer Technology

PEF 492 Health, Safety and Environment in Industry
CEF281 Properties of Materials

CEF382 Disaster Preparedness Planning & Management
CEF481 Environmental Management & Sustainability
CEF482 Natural Dynamics

CEF483 GIS

CEF484 Resource Dynamics and Economic Implications

WWWWWWwWwWww|w|w|w|w
OoO|O0Ojo|0Oj0Oo|O|O|j0O|O|O|O |O
O|O0O0O|0O0O|O|O|O|O|O|O |O
WWWWWWWWWwWwWw|w|[w|w

Project (12 credits)
UCF439 Capstone Project 0 0 24 12

Discipline Core (48 credits)

Name of courses Prerequisite

Circuit Analysis and Basic Electrical Engineering 3 0 2 4
EEF201 Synthesis
ECF202 Signals and systems None 3 1 0 4
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Electronics Devices and Fundamental of Electronics
ECF203 Circuits

ECF204 Digital System Design Fundamental of Electronics 3 0 2 4
ECF205 EM and WP None 3 1 0 4
ECF211 Analog Circuits Electronics Devices and Circuits 3 0 2 4
ECF213 Computer Organisation Digital system Design 3 1 0 4
ECF214 Digital Signal processing | Signals and Systems 3 0 2 4
EEF303 Control System Signals and Systems 3 0 2 4
Principles of Signals and Systems 3 0 2 4
ECF302 Communication
ECF311 Digital Communication Principles of Communication 3 0 2 4
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ECF401 Wireless Communication | Digital Communication

Discipline Electives (24 credits)

Name of courses Prerequisite

Digital Design Using Digital System Design 2 0 2 3
ECF341 Verilog
ECE342 Filter Design EDC/Analog Circuits 2 0 2 3
ECF343 VLSI Technology EDC 3 0 0 3

Data Communication and | Principle of 3 0 0 3
ECF441 Networks Communication

Advanced Antennas Principles of Antenna and Wave 2 0 2 3
ECF344 Propagation
ECF442 Digital Image Processing | Digital Signal Processing 2 0 2 3

Design of Principle of 3 0 0 3
ECF443 Communications Communication
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Optical Fibre Principle of 2 0 2 3
ECF444 Communication Communication
ECF345 MATLARB for Engineers | None 2 0 2 3
Satellite Communication | Principle of 3 0 0 3
ECF445 Communication
ECF446 Optical Network Optical Fibre Communication 3 0 0 3
ECF447 Photonics EDC 3 0 0 3
ECF448 Spread Spectrum systems | Digital communication 3 0 0 3
ECF346 VLSI Design VLSI Technology 3 0 0 3
ECF449 Microwave Devices EMFT 2 0 2 3
Biomedical None 2 0 2 3
ECF348 Instrumentation
ECF451 ANN & Fuzzy logic None 2 0 2 3
Latest Trends in Digital Communication 3 0 0 3
ECF452 Communication
ECF453 PLC,DCS and SCADA None 3 0 0 3
Transducer and None 2 0 2 3
ECF454 Instrumentation
Microprocessor Digital system Design and 2 0 2 3
ECF 347 Computer Organisation
ECF 349 Microcontroller Microprocessor 2 0 2 3
Principles of Antenna and | EM and WP 2 0 2 3
ECF 351 Microwave
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UNDERGRADUATE COURSE DESCRIPTION DOCUMENT

1. Department offering the course Humanities & Liberal Arts
2. Course Code LAF181

3. Course Title Professional Communication
4. Credits (L:T:P:C) 2:0:2:3

5. Contact Hours (L:T:P) 2:0:2

6. Prerequisites (if any) NIL

7. Course Basket Language and Literature

8. Course Summary

This course is to enhance the Communication Skills of the students. It also focuses on Basic facets of
communication. It introduces the students to LSRW and Non-verbal Language and how to master these
aspects to be an effective communicator.

9. Course Objectives

The course aims at developing the LSRW skills of students for effective communication. Also to equip them
for a business environment. It also focusses at preparing the students understand and present themselves
effectively.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:

1. Communicate smoothly

2. Greater self-confidence and knowledge of life skills helps them to develop healthier interpersonal
relationships.

3. Present themselves effectively

4. Prepares the students to face future challenges and excel in their personal and professional lives.

11. Curriculum Content

Unit 1: Communication

Communication: Meaning, Types of Communication: General & Technical Communication Knowledge and
adoption of Non Verbal cues of communication: Kinesics, Proxemics, Chronemics, Oculesics, Haptics,
Paralinguistics, Barriers to Communication, Overcoming strategies.

Unit 2: Listening & Speaking Skills
Listening Comprehension: identifying General & Specific information, Note taking and drawing inferences

Introduction to Phonetics: Articulation of consonants and vowel sounds.
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Unit 3: Reading Skills & Technical Writing Skills

Reading Strategies and VVocabulary Building Reading Comprehension, Paragraph development, Intra office
Correspondence: Notice, Agenda, Minutes and Memorandum Technical Proposal & Report

Unit 4: Communication at Work

Business Letter Writing, Job Application Letter & Resume, Interview Skills, Impression Management, SWOT
Analysis (ldentifying Strength & Weakness), EQ and Its Dimensions

Textbook(s)

1. Rizvi, Ashraf. Effective Technical Communication, McGraw Hill, New Delhi. 2005.
2. Raman, Meenakshi and Sangeeta Sharma,. Technical Communication: Principles and Practice, 2nd
Edition. New Delhi: Oxford University Press. 2011.

Reference Books

Aslam, Mohammad. Introduction to English Phonetics and Phonology Cambridge.2003.

Ford A, Ruther. Basic Communication Skills; Pearson Education, New Delhi.2013.

Gupta, Ruby. Basic Technical Communication, Cambridge University Press, New Delhi.2012.
Kameswari, Y. Successful Career Soft Skills and Business English, BS Publications,
Hyderabad.2010.

Tyagi, Kavita& Padma Misra. Basic Technical Communication, PHI, New Delhi. 2011.

Ghosh, B. N. Managing Soft skills for Personality development,Laxmi Publications Ltd., New Delhi,
2013.

8. Elizabeth B. Hurlock. Personality Development , TMH Publication,2010

No ook~ wbdE

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Assignments, Class Tests etc.
will be done. Various teaching methods like Discussion Method, Case Study Method and Lecture
Method will be adopted.
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1. Department offering the course Humanities & Liberal Arts
2. Course Code LAF182

3. Course Title Indian English Literature
4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Language and Literature

Course Summary

Indian English Literature is an honest enterprise to demonstrate the ever rare gems of Indian Writing
in English. From being a singular and exceptional, rather gradual native flare — up of geniuses, Indian
Writing has turned out to be a new form of Indian culture and voice in which India converses
regularly. This course will introduce various authors and will help to understand the role of literature
in reflecting the social context and the shaping of a young nation.

9. Course Objectives

e The course will enable the students to understand the level of Indian English Literature.
o It will also enable the students to understand different genres such as prose, poetry, and fiction in
Indian Writers in English.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:
Course Outcome:

e The students will develop an insight into Indian literature.

e The students will learn to appreciate different genres of literature of Indian Literature in English.

e The students will understand the role of literature in reflecting the social context and the shaping of a
young nation.

e The students will demonstrate knowledge and comprehension of major texts and traditions of language
and literature written in English as well as their social, cultural, theoretical, and historical contexts.

11. Curriculum Content

Unit 1

Prose

APJ Abdul Kalam: Unity of Minds

Swami Vivekananda: The Cosmos-Macrocosm

Mahatma Gandhi: Hind Swaraj, What is Civilization? (Chapter XII1) Education (Chapter XVIII)
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Unit 11

Poetry

Toru Dutt: Our Casuarina Tree

Rabindranath Tagore: Geetanjali — Where the mind is without fear
Sri Arbindo: Stone Goddess

Sarojani Naidu: Life

Nissim Ezekiel: The Night of Scorpion

Kamla Das: An Introduction

Unit I

Short Stories

R.N.Tagore: Kabuliwala

Mulk Raj Anand: Duty

R.K. Narayan: An Astrologer’s Day
NayantaraSehgal: Martand

Unit IV

Novel

Ruskin Bond: Flights of Pigeons

Textbook(s).

1. Kumar, Shiv K. (ed),Contemporary Indian Short Stories in English, 2007 SahityaAkademi.
2. Anand, Mulk Raj; SarosCowasjee (ed.);Selected Short StoriesPenguin Books, 2006
3. Bond, Ruskin. Flights of Pigeons, Penguin Books, 2003

Reference Books

1. Tagore, Rabindra. Nationalism. Delhi: Rupa Publications, 1992.Print.

2. Chinhade, Sirish. Five Indian English Poets. New Delhi: Atlantic Publishers and Distributors,
1996.Print.

3. Naik, M.K. A History of Indian English Literature. New Delhi: SahityaAkademi, 2004.Print.

Approved by the Academic Council at its 17" Meeting held on 24.03.2021



Course Structure & Syllabus of B.Tech.- Electronics & Comm. Engg.
Applicable for Batch: 2021-25

4. Agrawal, K.A. Ed. Indian Writing In English: A Critical Study. Atlantic Publishers &Dist, 2003.Print.
12. Teaching and Learning Strategy

All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.
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1. Department offering the course Humanities & Liberal Arts

2. Course Code LAF183

3. Course Title English Language Teaching (ELT)
4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Language and Literature

8. Course Summary

This course will offer a historical perspective to the teaching of English as a second language. It will trace
the changes in language teaching methods throughout history depending on changes in the kind of
proficiency learners need. It includes the different approaches used over the years and their application in
teaching English as a second language in the classroom. It also traces the status of English language and
the “World English’ and how it affects the teaching of English.

9. Course Objectives

To introduce students to the nature of English language learning and its theoretical implications. The main
objective of the course is to enable students to evaluate a variety of language learning methods and
approaches. It also aims to empower students to understand ELT in their contexts of language learning.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:

1. Students will learn about communicative approaches to English language teaching.
2. Be able to understand the theories and methodologies of ELT
3. Be able to explore core components of communicative language teaching

4. Students will learn to apply ELT theories

11. Curriculum Content

Unit 1

Historical Perspective , ELT and its beginnings: development of reading approach, oral method and audio-
lingual method

Unit 2

Communicative Language Teaching (CLT): the concept of ‘communicative competence; ESL in India: a
historical trajectory
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Unit 3
Halliday’s notion of ‘transitivity’ and ‘meta-functions’

Corpus Linguistics ELT: corpus studies and how it can be used for language teaching

Unit 4
‘World English’ and ELT, Model of the ‘Concentric Circles’ and its impact on ELT

Textbook(s)

1. Maybin, Janet and Swann, Joan. (2009). The Routledge Companion to English Language Studies.
London: Routledge, Print

Reference Books

1. Richards, J. & T.S. Rogers. (1986). Approaches and Methods in Language Teaching. Cambridge:
Cambridge University Press, Print.

2. Ur, Penny. (1996). A Course in Language Teaching: Practice and Theory. Cambridge: Cambridge
University Press, Print.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.
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1. Department offering the course Physics

2. Course Code PYF101

3. Course Title Wave & Optics and Introduction to Quantum
Mechanics

4. Credits (L:T:P:C) 3:1:2:5

5. Contact Hours (L:T:P) 3:1:2

6. Prerequisites (if any) NIL

7. Course Basket Core Sciences

8. Course Summary

9. Course Objectives

The objective of this course is to develop a fundamental basis of waves, optical phenomenon, concepts of
guantum mechanics and semiconductor physics which the engineering students can apply to their
respective area of specialization.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:

1. To acquire skills allowing the student to identify and apply formulas of optics and wave physics using
course literature.

2.To be able to identify and illustrate physical concepts and terminology used in optics and to be able to
explain them in appropriate detail.

3. To be able to make approximate judgments about optical and other wave phenomena when necessary.
4. To acquire skills allowing the student to organize and plan simpler laboratory course experiments and to
prepare an associated oral and written report.

5. To have basic knowledge of Quantum Mechanics and Semiconductors.Curriculum Content

Unit 1:

Mechanical and electrical simple harmonic oscillators (characteristics and energy), damped harmonic
oscillator, forced mechanical and electrical oscillators, impedance.

Unit 2:

Transverse wave on a string, the wave equation on a string, harmonic waves, reflection and transmission of
waves at a boundary, standing waves and their eigen frequencies, longitudinal waves and the wave equation
for them, acoustics waves (Newton formula and Laplace correction).

Unit 3:

Huygens’ principle, superposition of waves and interference of light by wave front splitting and amplitude
splitting; Young’s double slit experiment, fringes with white light, interference in parallel thin films, Newton’s
rings, Fraunhofer diffraction from a single slit & N- slits, Rayleigh criterion for limit of resolution and its
application to vision; Diffraction gratings and their resolving power.

Unit 4:

Einstein’s theory of matter radiation interaction and A and B coefficients; amplification of light by population
inversion, components of LASER and pumping methods (in brief), different types of lasers: gas lasers (He-
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Ne), solid-state laser (ruby)
Unit 5:

Wave nature of particles, Phase velocity, wave-packet and group velocity, Uncertainty principle and its
applications, time-dependent and time-independent Schrodinger equation, physical significance of wave
function., Solution of stationary-state Schrodinger equation for one dimensional problem—particle in a box,
potential barrier.

Textbook(s)

1. N. K Bajaj, Physics of Waves and Oscillations, Tata McGraw-Hill, 2008
2. AjoyGhatak, Optics, McGraw Hill Education, 2017.
3. D. J. Griffiths, Quantum mechanics, Pearson Education, 2015.

Reference Books
1.H. J. Pain, The physics of vibrations and waves, Wiley, 2008
2.E. Hecht, Optics, Pearson Education, 2008

SR.NO. LIST OF EXPERIMENTS
1 (a) To determine wavelength of sodium light using Newton’s Rings.
(b) To determine the refractive index of a liquid using Newton’s Rings.

2 To determine wavelength of sodium light using Fresnel’s Biprism.

3 (a) To determine wavelength of prominent lines of mercury using plane diffraction
grating.
(b) To determine the dispersive power of a plane transmission diffraction grating.

4 To determine the specific rotation of cane sugar solution using bi-quartz polarimeter

5 To study the diffraction pattern of Single slit and hence determine the slit width.

6 (a) To verify cosine square law (Malus Law) for plane polarized light.
(b) To study the nature of polarization using a quarter wave plate.

7 To study the variation of refractive index of the material of the prism with wavelength
and to verify Cauchy’s dispersion formula

8 (a) To study photoelectric effect and determine the value of Planck’s constant.
(b) To verify inverse square law using photocell.

9 To determine the frequency of AC mains using sonometer.

10 To determine the frequency of AC mains or of an electric vibrator by Melde’s
experiment

11 To measure the numerical aperture (NA) of an optical fiber.

11. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Assignments, Class Tests etc.
will be done. Various teaching methods like Discussion Method, and Lecture Method will be adopted.
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1. Department offering the course Physics

2. Course Code PYF102

3. Course Title Introduction to Mechanics
4. Credits (L:T:P:C) 3:1:2:5

5. Contact Hours (L:T:P) 3:1:2

6. Prerequisites (if any) NIL

7. Course Basket Core Sciences

8. Course Objectives
Mechanics lies at the foundation of physics and along with an appreciation of the molecular structure of
matter exposes the student to the phenomenology of physics.

9. Course Outcomes
On successful completion of the course, students will be able to achieve the following:

1. To know Newton’s laws of motion, potentials, conservation of energy, momentum and angular
momentum, and be able to apply them to projectiles, circular motion, and gravity

2. Demonstrate an understanding of intermediate mechanics topics such as co-ordinate
transformations, oscillatory motion, gravitation etc.

3. Demonstrate rigid body and rotational dynamics using the concept of angular velocity and
momentum.

4. Understand the concept of non-inertial frames of reference, coriolis and centripetal accelerations and
their applications.

5. Understand the concept of elastic constants and demonstrate bending of beams.

10. Curriculum Content

Unit 1:

Transformation of scalars and vectors under Rotation transformation; Newton’s laws and its completeness in
describing particle motion, Cylindrical and spherical coordinatesMechanics of a system of particles,
conservation of laws of linear momentum, angular momentum and mechanical energy, centre of mass and
equation of motion, Constraints and degrees of freedom.

Unit 2:

Potential energy function; F = - Grad V, Equipotential surfaces and meaning of gradient; Conservative and
non-conservative forces, curl of a force field; Central forces; Conservation of Angular Momentum and areal
velocity; Elliptical, parabolic and hyperbolic orbits

Unit 3:

Non-inertial frames of reference; Rotating frames of reference, Coriolis force; Applications: Weather systems,
projectile motion

Unit 4:

Harmonic oscillator; Damped harmonic motion — over-damped, critically damped and lightly-damped
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oscillators; Forced oscillations and resonance, Kater’s Pendulum and bar pendulum.
Unit 5:

Rotation of rigid body, Moment of Inertia, Torque, angular momentum, kinetic energy of rotation, Theorems
of perpendicular and parallel axis, Moment of Inertia of rectangular rod, spherical and cylindrical bodies.
Acceleration of a body moving on horizontal and inclined plane. Moment of inertia of Fly Wheel.

Unit 6:

Elastic constants- Introduction and relationship between elastic constants, Cantilever, Beam, Bending of beam,
Twisting of a cylindrical body.

Textbook(s)

1. Mechanics — D.S. Mathur, S. Chand & Co., 2012.
2. Introduction to Mechanics —D.Kleppner&R.Kolenkow, Cambridge University Press, 2017

Reference Books

1. Analytical Mechanics, G.R. Fowles and G.L. Cassiday., Cengage Learning India Pvt. Ltd., 2006
2. Introduction to Special Relativity, R. Resnick, John Wiley and Sons, 2007

3. Principles of Mechanics — J.L. Synge & B.A. Griffiths, Andesite Press, 2015

SR.NO. LIST OF EXPERIMENTS

To measure internal diameter, external diameter and depth of a vessel using vernier
calipers

2 To measure density of a wire using screw gauge.

To determine the Moment of Inertia of a Flywheel

To determine Coefficient of Viscosity of water by Capillary Flow Method
(Poiseuille’s method)

To determine the Modulus of Rigidity of a Wire by Maxwell’s needle

To determine the elastic Constants of a wire by Searle’s method

To determine the value of g using Bar Pendulum

To measure the Young’s Modulus using Bending of Beam

Al Ww
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To determine the value of g using Kater’s Pendulum
10 To determine the moment of inertia of a body using Torsion pendulum

11. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Assignments, Class Tests etc.
will be done. Various teaching methods like Discussion Method, and Lecture Method will be adopted.
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Subject Code PYF103

Marks 100

Number of Lecture Hours/Week 3

Total Number of Contact Hours 6x13=78
CREDITS 5(LTP:312)

COURSE OBJECTIVE:To teach students the effects of electric charges at rest and in motion. Both
positive and negative charges produce force field which is called “electric field”. Moving charges
produce current, which gives rise to another force field called “magnetic field”. The electromagnetic
theory studies the behavior of the electric and magnetic fields.

COURSE OUTCOME:Having successfully completed this course, the student will be able to
demonstrate knowledge and understanding of:

COL. The use of Coulomb's law and Gauss' law for the electrostatic force
CO2. The relationship between electrostatic field and electrostatic potential
COa3. The use of the Lorentz force law for the magnetic force

COA4. The use of Ampere's law to calculate magnetic fields

CO5. The use of Faraday's law in induction problems

CO6. The basic laws that underlie the properties of electric circuit elements

Particulars \ Hours
Unit 1: Electrostatics in vacuum

Calculation of electric field and electrostatic potential for a charge distribution; Divergence
and curl of electrostatic field; Gauss law and its applications, Laplace’s and Poisson’s
equations; Practical examples like Faraday’s cage and coffee-ring effect; energy of a charge
distribution and its expression in terms of electric field.

Unit 2: Electrostatics in a linear dielectric medium

Electrostatic field and potential of a dipole. Bound charges due to electric polarization;
Electric displacement; gauss law in dielectrics; Polarization vector, solving simple
electrostatics problems in presence of dielectrics — Point charge at the centre of a 7
dielectric sphere, charge in front of a dielectric slab, dielectric slab and dielectric sphere
in uniform electric field. Energy in dielectrics system

Unit 3: Magnetostatics

Electric current and current density, magnetic force, continuity equation, Bio-Savart law
and its applications(straight wire and solenoid), Divergence and curl of static magnetic
field; Ampere circuital law and its applications( wire, solenoid & toroid), current loop as 9
magnetic dipole and dipole moment, Para, dia and ferro magnetic materials (properties

only)
Unit-4: Faraday’s law

Faraday’s law in terms of EMF produced by changing magnetic flux; equivalence of
Faraday’s law and motional EMF; Lenz’s law; Electromagnetic breaking and its
applications; Differential form of Faraday’s law expressing curl of electric field in terms of 6
time-derivative of magnetic field and calculating electric field due to changing magnetic
fields in quasi-static approximation; energy stored in a magnetic field.
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Unit- 5: Displacement current, Magnetic field due to time-dependent electric field and
Maxwell’s equations

Concept of displace current, Modifying equation for the curl of magnetic field to satisfy
continuity equation; and magnetic field arising from time-dependent electric field;
Maxwell’s equation in integral and differential form in vacuum and non-conducting
medium; transverse nature of EM wave, Wave equation in free space, Wave propagation 9
in conducting medium and non conducting medium & skin depth, Flow of energy and
Poynting vector.

TEXT BOOKS
1. David Griffiths, Introduction to Electrodynamics, PHI Learning, 2012.
REFERENCE BOOKS

1. Halliday and Resnick, Physics, Wiley, 2013.
2. W. Saslow, Electricity, Magnetism and Light,Academic Press, 2002.

SR.NO. LIST OF EXPERIMENTS (ANY TEN)

1 Identification of various electronic components.

2 Use of multimeter for testing diodes, LEDs, transistors and measurements of resistance,
capacitance, inductance, dc voltage, dc current, ac voltage, ac current and frequency of ac
mains.

3 Charging and discharging of capacitor through resistance and determination of time
constant.

4 To determine the specific resistance of a given wire using Carey Foster’s bridge.

5 To verify Stefan’s law by electrical method.

6 To study the variation of magnetic field with distance along the axis of a current carrying
coil and determination of radius of the coil.

7 To calibrate the given voltmeter using potentiometer.

8 To calibrate the given ammeter using potentiometer.

9 To determine the band gap of a semiconductor p-n junction.

10 To determine the resistance of a sample using four probe method.

11 To determine the band gap of semiconductor using four probe method.

12 To determine a unknown resistance using Wheatstone bridge.
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1. Department offering the course Department of Chemistry
2. Course Code CHF101

3. Course Title Engineering Chemistry
4. Credits (L:T:P:C) 3:1:1:5

5. Contact Hours (L:T:P) 3:1:2

6. Prerequisites (if any) NIL

7. Course Basket Core Science Elective

8. Course Summary: It covers fundamentals of Chemistry required for the engineering students.

9. Course Objectives: The objective of the course is to provide a summery on water treatment, Fuels, green
chemistry and synthetic chemistry. The course is specifically designed for CSE& IT students to give them an
overview of the working principles, mechanisms, reactions and applications of the building blocks of batteries,
cells and surface coatings to protect the metal.

10. Course Outcomes:
At the end of the course student will get:
COL1: To understand about the treatment of water, sewage water and hardness related calculations.

CO2: An overview of of the working principles, mechanism of reactions and applications of cells, electrodes
and batteries.

CO3: An overview of different types, mechanism of corrosion its prevention and surface coatings.

CO4: The concept of different types of fuel, lubricants. They will understand about their applications in various
industries and also about latest development in the field of alternative fuels.

CO5: aware of how chemical processes can be designed, developed and run in a sustainable way. Students
acquire the competence to think of chemistry as a sustainable activity.

11. Curriculum Content:

Unit 1: Water Treatment and Analysis (08 Lectures)

Standards for drinking water, Water Quality parameters, Determination of alkalinity of water, Hardness of
water: Units and determination. Demineralization of water, softening of water: Lime-soda Process, lon
exchange process, Zeolite process and RO process. Internal conditioning methods: Carbonate conditioning,
Phosphate conditioning, Colloidal conditioning, Calgon conditioning. Desalination of brackish water

Unit 2: Electrochemistry (06 Lectures)

Migration of ions, Transference number, Determination of Transference number by Hittorf's method, Conduct
metric titrations, Types of electrode: Calomel and glass electrode, Battery.

Unit 3: Corrosion (06 Lectures)

Corrosion and its economic aspects, Types of corrosion: Galvanic, Erosion, Crevice, Pitting, Waterline,
Soil, Microbiological. Theories of corrosion: Acid, Direct Chemical attack, Electrochemical. Corrosion
prevention by metallic, organic/inorganic coatings and corrosion inhibitors
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Unit 4: Fuels, Lubrication (08 Lectures)

Classification of fuels, Calorific value, Cetane number, Octane number, fuel quality, Comparison of solid,
liquid and gaseous fuel, properties of fuel, alternative fuels: Biofuels, Power alcohol, Introduction of
Lubricants, Functions of Lubricants, Classification of lubricants, Mechanisms of Lubrication, Properties of
Lubricants.

Unit 5: Green Chemistry (08 Lectures)

Emergence of green chemistry, twelve principle of green chemistry, Use of alternative Feedstock (biofuels),
Use of innocuous reagents, use of alternative solvents, design of safer chemicals, designing alternative reaction
methodology, minimizing energy consumption

Text Books Recommended:

1. Engineering Chemistry by Shikha Agarwal. Cambridge University Press Edition 2015.
2. Engineering Chemistry by S. Vairam & Suba Ramesh. Wiley India Pvt. Ltd. 2014.

Reference Books:

Environmental Chemistry by Stanley E. Manahan. CRC Press Taylor and Francis.
Organic Chemistry by Morrison and Boyd. Pearson.

Physical Chemistry by Atkins. Oxford University Press.

Concise Inorganic Chemistry by J.D. Lee. Oxford University Press.

HwnN e

LIST OF PRACTICALS

. Determination of alkalinity in the given water sample.

. Estimation of temporary and permanent hardness in water sample using EDTA as standard solution.
. Calculation of percentage of available chlorine in bleaching powder.

. Chloride content in the given water sample by Mohr’s method.

. Determination of iron content in the given ore by using external indictor

. pH-metric titration.

. Proximate Analysis of coal sample

. Flash and Fire point determination of a Lubricant

. To determine the DO in a given water sample

10. Viscosity of a lubricant by Redwood Viscometer
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12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in Moodle for
details.
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1. Department offering the course Department of Chemistry

2. Course Code CHF102

3. Course Title Applied Engineering Chemistry
4. Credits (L:T:P:C) 3:1:1:5

5. Contact Hours (L:T:P) 3:1:2

6. Prerequisites (if any) NIL

7. Course Basket Core Science Elective

8. Course Summary:It covers fundamentals of Chemistry required for the engineering students.

9. Course Objectives: The objective of the course is to provide a summery on water treatment, Fuels, green
chemistry and synthetic chemistry. The course is specifically designed for non CSE students to give them an
overview of the working principles, mechanisms, reactions and applications of the building blocks of batteries,
cells and surface coatings to protect the metal.

10.Course Outcomes:
At the end of the course student will get:
COL1: To understand about the treatment of water, sewage water and hardness related calculations.
CO2: An overview of electrical properties of the metals and detailed knowledge of semiconductors.

CO3: The basic fundamental behind selection of engineering materials and their properties required depending
on their applications.

CO4: The concept of different types batteries and their applications.

CO5: Aware of how chemical processes can be designed, developed and run in a sustainable way. Students
acquire the competence to think of chemistry as a sustainable activity.

11. Curriculum Content:

Unit 1 Water Technology (08 Lectures)

Standards for drinking water, Water Quality parameters, Demineralization of water, softening of
water: Lime-soda Process, lon exchange process, Zeolite process and Reverse Osmosis process.
Internal conditioning methods: Carbonate conditioning, Phosphate conditioning, Colloidal
conditioning, Calgon conditioning, Desalination of brackish water, sterilization of water.

Unit 2 Conductivity of solids (06 Lectures)

Introduction, Electrical properties of solids, Band theory of solids, Types of energy bands,
Application of band theory to solids, Elemental semiconductors, Non-elemental semiconductors,
Non-stichiometric n-type semiconductors, Chalcogen semiconductors

Unit 3 Engineering Materials (10 Lectures)

Introduction of polymers; Classification of Polymers; Functionality; Mechanism of
Polymerization; Plastics; Individual Polymers; LDPE, HDPE, PVC, Polystyrene, Bakelite, Teflon,
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PMMA, PET, Nylon-6, Rubbers (BUNA-S and BUNA-N); Specialty Polymers (Conducting
Polymers, Silicones and Polycarbonates), Gypsum, Plaster of Paris, Insulating Materials

Unit 4 Battery Technology (06 Lectures)

Battery, Photovoltaic cell, Metal-air battery, Lithium and nickel battery

Unit 5 Green Chemistry (08 Lectures)

Emergence of green chemistry, Twelve principle of green chemistry, Use of alternative Feedstock
(biofuels), Use of innocuous reagents, use of alternative solvents, design of safer chemicals,
designing of alternative reaction methodology, minimizing energy consumption.

Text Books Recommended:

1. Engineering Chemistry by Shikha Agarwal. Cambridge University Press Edition 2015.
2. Engineering Chemistry by S. Vairam&Suba Ramesh. Wiley India Pvt. Ltd. 2014.

Reference Books:

Environmental Chemistry by Stanley E. Manahan. CRC Press Taylor and Francis.
Organic Chemistry by Morrison and Boyd. Pearson.

Physical Chemistry by Atkins. Oxford University Press.

Concise Inorganic Chemistry by J.D. Lee. Oxford University Press.

P wNPR

LIST OF PRACTICALS

. Determination of alkalinity in the given water sample.

. Estimation of temporary and permanent hardness in water sample using EDTA as standard solution.
. Calculation of percentage of available chlorine in bleaching powder.

. Chloride content in the given water sample by Mohr’s method.

. Determination of iron content in the given ore by using external indictor

. pH-metric titration.

. Proximate Analysis of coal sample

. Flash and Fire point determination of a Lubricant

. To determine the DO in a given water sample

10. Viscosity of a lubricant by Redwood Viscometer
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12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in Moodle for
details.
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1. Department offering the course Mathematics

2. Course Code MAF101

3. Course Title ENGINEERING MATHMATICS-I
4. Credits (L:T:P:C) 3:1:0:4

5. Contact Hours (L:T:P) 3:1

6. Prerequisites (if any) NIL

7. Course Basket Core Sciences

OBJECTIVE: To introduce the fundamentals in Differential, Integral and Vector Calculus relevant to
engineering applications.

Unit |
Review of Limit, Continuity and differentiation, Successive Differentiation, Leibnitz theorem

(without proof), Problems based on Leibnitz's theorem, Maclaurin's series in one variable, Taylor's expansion
in one variable, Asymptote & Curvature, Point of inflexion, Double Points, Cusp, Node andconjugate points,
Curve tracing for Cartesian curves.

Unit 11

Partial differentiation and problems, Euler's theorem and its proof, Problems based on Euler's

theorem, Few corollaries on Euler's theorem for higher order derivatives and problems based on them, Taylor's
expansion of a function in two variables, Jacobians, its properties, and transformations of coordinates,Maxima
and minima of a function in two variables, Method of Lagrange's multipliers and problems.

Unit 111

Double and triple integrals, Change of order of integration, Change of variables, Application of

integration to lengths, Surface, areas and VVolumes- Cartesian and Polar coordinates. Beta and
Gammafunctions, Dirichlet's integral and its applications.

Unit IV

Scalar and Vector fields, Vector differentiation, Directional derivatives Gradient, Divergence

and curl and their physical significance. Evaluation of Line integral, Green's theorem in plane (withoutproof),
Stokes theorem (without proof), Gauss Divergence theorem (without proof) and problems basedon them.

LEARNING OUTCOME: Students will be able to:

» Use techniques for determining area under a curve, extrema of functions and their use in drawing
graphs.

» Compute partial derivatives of functions of two or more variables and use them for determining
extrema, saddle points of the surfaces of given functions.
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»  Use vector calculus in determining motions of fluids, work done by a force etc..

» Theorems like Greens theorem, Diverges theorem, Stocks theorem and their applications in
determining surface area and volume.

Text Books:

1. G.B. ThomasJr. & R. L. Finney, Calculus and Analytic Geometry, 9th Edition, Pearson Education
2. R.K.Jainand S.R.K. lyenger, Advanced Engineering Mathematics, 2nd edition, Narosa Publishing
House, New Delhi, India,2006

Reference Books:

1. E. Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, U.K., 2006.
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1. Department offering the course Mathematics

2. Course Code MAF102

3. Course Title ENGINEERING MATHMATICS-11
4. Credits (L:T:P:C) 3:1:0:4

5. Contact Hours (L:T:P) 3:1

6. Prerequisites (if any) NIL

7. Course Basket Core Sciences

OBJECTIVE: To introduce the fundamentals in Matrices and Linear Algebra, Ordinary Differential
Equations, Laplace Transform and Infinite Series relevant to engineering applications.

UNIT I
Elementary row operations, row reduced Echelon form, rank of a matrix, invertible matrices,

Consistency of linear system of equations and their solution, Linear independence and dependence of vectors,
Vector Spaces and its basis, Linear Transformations, Eigenvalues and Eigenvectors, Cayley-
HamiltonTheorem, Diagonalization of matrices.

UNIT I
Order, degree of ODE and some basic concepts such as linearity and nonlinearity, general so-

lution and particular solution, formation of ODEs, First order differential equation: variable separablemethod,
homogeneous method, and its variants, Linear differential equation of second order with constantcoefficients:
Complementary function and particular integral for some standard functions, Cauchy Eulerlinear differential
equation, Solution of second order linear differential equation with variable coefficients,method of variation of
parameters, solution of simultaneous linear differential equations.

UNIT I
Laplace transform of some standard functions, Properties of Laplace transform, Inverse Laplace

transforms, Properties of Inverse Laplace transforms, using partial fractions for inverse Laplace
transforms,Convolution theorem (without proof), Application of Laplace transforms to solve various types of
differential equation, e.g., differential equations with constant coefficient, variable coefficients,
simultaneousdifferential equations.

UNIT IV

Introduction to sequence and series, series of positive terms, comparison test, D'Alembert's ratio test, Root
Test, Alternatingseries, Leibnitz test.Fourier series of periodic functions, Euler's formulae, functions having
arbitraryperiod, change of intervals, even and odd functions, half range sine and cosine series.
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Outcome: Students will be able to:

» Differentiate between invertible and singular matrices, determine characteristic equations of a matrix
and hence eigen values and eigen vector for a given matrix.

» Determine differential equations satisfied by various physical application and their solutions.

» Use properties of improper integrals to define Laplace Transforms and use them to solve initial value
physical problems

« Mathematically deal with infinite series and test their convergence.

Text Books:

1.R. K. Jain & S. R. K. lyenger, Advanced Engineering Mathematics, 2nd Edition, Narosa Publishing
House, New Delhi, India, 2006.
2.E. Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, U.K., 2006.

Reference Books:

1.W. E. Boyce and R. Di Prima, Elementary Differential Equations, (8th Edition), John Wiley & Sons, U.K.,
(2005).
2.B. S. Grewal, Higher Engineering Mathematics, 42nd Edition, Khanna Publication, New Delhi, India, 2012
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1. Department offering the course Mathematics

2. Course Code MAF201

3. Course Title ENGINEERING MATHMATICS-I111
4. Credits (L:T:P:C) 3:1:0:4

5. Contact Hours (L:T:P) 3:1

6. Prerequisites (if any) NIL

7. Course Basket Core Sciences

OBJECTIVE: Introduce the fundamentals in Complex variable.Solving Partial Differential Equations.
Legendre polynomial of first kind with properties.Bessel function of first kind and its properties.

UNIT |

Series solution of ODE of 2"order with variable coefficient with special emphasis to Legendre and Bessel
differential equation by Frobenious method, Legendre polynomial of first kind, Bessel function of first kind
and their properties.

UNIT 11

Introduction and formation of Partial Differential Equations, Classification of Partial Differential

Equations, Solution of first order linear partial differential equations of the form Pp + Qq = R, LinearPDE with
constant coefficients of IInd order. Method of separation of variables, Solution of wave equationin one
dimension, Solution of heat in one dimension and Laplace equation using method of separation ofvariables.

UNIT 1

Concept of Limit, continuity, and differentiability, Analytic functions, C-R equations and har-

monic functions, Line integral in the complex plane, Cauchy's integral theorem, Cauchy's integral formula for
derivatives of analytic function. Representation of a function by power series, Taylor's andLaurent's series, R

2z

Singularities, zeroes and poles, Residue theorem, evaluation of real integrals of type I f (cos 4,sin )dé and
0

o

J' f(x)dx .

-

UNIT 111
Fourier integral; Fourier transform; Fourier sine and cosine transform; linearity, scaling, fre-

guency shifting and time shifting properties; convolution theorem. Z-transform; properties of Z-transforms;
Convolution of two sequences; inverse Z-transform. Applications of Fourier Transform and Z-Transform.

Outcome: The student will be able to use
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Familiarity with methods to solve partial differential equations.
Differentiation and Integration of complex functions to physical problems.
» Complex integration for solving real integrals.

»  Fourier and Z-transform rules to physical problems.

Text Books:

1. J.W.Brown & R. V. Churchill: Complex Variables & Applications, 9" edition, McGraw-Hill, 2013.
2. R.K.Jain & S. R. K. lyenger, Advanced Engineering Mathematics, 2" Edition, Narosa Publishing
House, New Delhi, India, 2014.

Reference Books:

1. B. S. Grewal, Higher Engineering Mathematics, 42th Edition, Khanna publication, New Delhi, India,
2012.
2. E. Kreyszig, Advanced Engineering Mathematics, 9" Edition, John Wiley & Sons, U.K., 2006.
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1. Department offering the course Mathematics

2. Course Code MAF202

3. Course Title Probability and Statistics
4. Credits (L:T:P:C) 3:1:0:4

5. Contact Hours (L:T:P) 3:1

6. Prerequisites (if any) NIL

7. Course Basket Core Sciences

OBJECTIVE: The objectives of the course are to familiarize the students with statistical techniques, to equip
them with standard concepts and, to learn tools of probability theory to solve engineering problems.

Unit I: Descriptive Statistics and Probability

Review of mean, median and mode, variance. Moments and properties, Skewness and Kurtosis. Probability:
concepts, definition, examples, conditional probability and Bayes' theorem.

Unit Il: Random Variables and Probability Distributions

Discrete & continuous random variables and their properties, mass function, density function, distribution
functions. Expectation, moment generating function, Binomial, Poisson, Exponential & Normal distributions
and their applications.

Unit I11: Correlation and Regression

Bivariate distributions and their properties, Joint and marginal density functions, Conditional densities.
Covariance, Correlation, Regression, Regression lines. Curve fitting by the method of least square- fitting of
straight lines.

Unit IV: Hypothesis Testing

Population and samples, Sampling distribution of statistic, standard error. Null and Alternative Hypothesis,
critical region, critical values and level of significance. One tail and two-tail tests, confidence interval, Errors
in testing of hypothesis; Type | and Type Il errors, power of the test.

Unit V: Inferential test procedures

Test of significance, large sample test for single proportion, difference of proportion, single mean, difference
of means and difference of standard deviation. Small sample test: Student’s t-test and it’s applications, F-test
and it’s applications. Chi-square test for goodness of fit and independence of attributes.

LEARNING OUTCOME: Students will be able to:
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o Compute probability, various discrete and continuous probability distributions of random variables
and their properties.

e Use the tools of statistics including measures of central tendency, correlation and regression.

e Use statistical methods for studying data samples.

o Use large sample and small sample tests.

Text Books:

1. S. Palaniammal, Probability and Random Processes, PHI learning private Itd., 2015.
2. S.C. Gupta, Fundamentals of Statistics, 7th Ed., Himalaya Publishing House, 2018.

Reference Books:

1. S.C. Gupta, V.K. Kapoor, Fundamentals of Mathematical Statistics, Sultan Chand & Sons, 2016.

2. Richards A Jonson, Irvin Miller and Johnson Freund, Probability and Statistics for Engineering, 9th
Edition, PHI, 2011.

3. S. Ross, A First Course in Probability, 8th Ed., Pearson Education India, 2010.

4. M.R. Spiegel, J.J. Schiller and R.A. Srinivasan, Probability and Statistics, Schaum’s Outlines, 2013.
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1. | Department offering the course EECE

2. | Course Code ECF101

3. | Course Title Fundamental of Electronics Engineering
4. | Credits (L:T:P:C) 3:0:1:4

5. | Contact Hours (L:T:P) 3:0:2

6. | Prerequisites (if any) None

7. | Course Basket Engineering Science

8. Course Summary
This course is designed to serve as a first course in an undergraduate Electrical and Electronics &
Communication Engineering (EECE) curriculum. The course introduces the fundamentals of
electronics engineering. Topics covered include: Semiconductor theory; devices based on
semiconductor materials like diodes, transistors; BJT and FET; Basics of Op-amp. Design and lab
exercises are also significant components of the course.

9. Course Objectives

After successfully studying this course, students will be able to understand the basic electronics
engineering principles and abstractions on which the design of electronic systems is based. These
include diodes and transistors models and operational amplifiers. Student will be able to use these
engineering abstractions to analyse and design simple electronic circuits. Student will be able to
formulate and solve the problems of electronic circuits and analyse their behaviour.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:

1. Employ simple electronics circuit models for resistors, sources, inductors, capacitors,
diodes and transistors in circuits.

2. Analyse circuits made up of linear and nonlinear elements. Specifically, analyse circuits
containing resistors diodes and transistors such as rectifiers, clampers and clippers.

3. Check linear and nonlinear constraints in circuits. For example, determine if the circuit
representing a diode provides adequate output.

4. Determine the output produced by a circuit for a given set of inputs using diode, op-amp
and transistors

5. The Application of Transistor as an amplifier.

6. Determine the need of biasing and its impact on the designing in electronics circuits.

7. Analyse the difference between bipolar and unipolar semiconductor devices and
distinguish the designing difference and their parameters.

8. Understand the use of Op amp and its characteristics in linear integrated electronic
circuits with various operations.

9. Study the digital logic and their operations in various applications.

11. Curriculum Content

Unit 1: Semiconductor Diodes:

Semiconductor materials- intrinsic and extrinsic types, Ideal Diode, Terminal characteristics of diodes,
p-n junction under open circuit condition, p-n junction under forward bias and reverse bias conditions,
p-n junction in breakdown region, Diode small signal model, Zener diode and applications, Rectifier
Circuits

Unit 2: Bipolar Junction Transistors (BJTs):

Physical structure and operation modes, Active region operation of transistor, D.C. analysis of
transistor circuits, Transistor as an amplifier, DC load line and operating point Basic BJT amplifier
configuration: common emitter, common base and common collector amplifiers, Transistor as a switch:
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cut-off and saturation modes

Unit 3: Field Effect Transistor (FET):

Enhancement-type  MOSFET: structure and physical operation, current-voltage characteristics,
Depletion-type MOSFET, D.C. operation of MOSFET circuits, Transfer characteristics, Shockley
equation, Junction Field-Effect Transistor (JFET). current-voltage characteristics,

Unit 4: Operation Amplifier (Op-amps):

Ideal Op-amp, Differential amplifier: differential and common mode operation, common mode
rejection ratio (CMRR), Practical op-amp circuits: inverting amplifier, non -inverting amplifier,
weighted, summer, integrator, differentiator.

Unit-5: Digital Logic
Binary, octal, Hexadecimal and Decimal Number systems, Boolean algebra, Basic Logic gates,
Universal Logic gates and their implementation and K-map upto 4 variables only

List of Experiments
1. To identify and Study of the various component and Devices of electronics with their
specification (CRO, Function Generator, Multimeter, Power Supply, resistor, capacitor,
inductor, ICs, LED, potentiometer etc.)
To study the V-I characteristics of PN diode
To study the V-I characteristics Zener diode.
To find the efficiency of rectifiers and ripple factor of capacitive and non-capacitive half
wave and full wave rectifier.
To Study and verify clipper and clamper with biased circuits.
To find the characteristics of CB and CE amplifiers.
Determine the characteristics of FET.
Verifications of all logics gates.

H~own
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Textbook(s)
1. Millman J., Halkias C.C., Jit S., “Electronic Devices and Circuits”, Tata McGraw-Hill, 2nd
2007.
2. Boylstead R.L., Nashelsky L., “Electronic Devices and Circuit Theory”, Pearson, 10th 2009
Edition.

Reference Books

1. S.Shalivahanan, Electronics Devices & Circuits, Vikas Publication, 2nd Edition.2018
2. Ramakant A. Gayakwad, Op-Amp and Linear Integrated Circuits, Pearson Publications, 6th
Edition.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme
Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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L Department offering the course EECE

2. | Course Code EEF101

3. | Course Title Basic Electrical Engineering
4. | Credits (L:T:P:C) 3:0:1:4

5. | Contact Hours (L:T:P) 3:0:2

6. | Prerequisites (if any)

7. | Course Basket Engineering Science

8. Course Summary
To provide comprehensive idea about AC and D C circuit analysis, working principles and
applications of basic machines in electrical engineering.

9. Course Obijectives
The course objectives are to Impart a basic knowledge of electrical quantities such as current,
voltage, power, energy and frequency to understand the impact of technology in a global and societal
context. To Provide working knowledge for the analysis of basic DC and AC circuits used in
electrical and electronic devices. To explain the working principle, construction, applications of DC
machines, AC machines & measuring instruments. Highlight the importance of transformers in
transmission and distribution of electric power

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
1. To understand the basic concepts of magnetic circuits, electro magnetism.
2. To understand and analyses AC & DC circuits.
3. To understand the working principle, and applications of DC & AC machines.

11. Curriculum Content

Unit 1: D.C. Network Theory

Review of basic circuit theory concepts, Mesh and Nodal analysis, Superposition theorem, Thevenin’s
theorem, Norton’s theorem, Maximum power transfer theorem, Star — delta transformation, Magnetic
Circuits.

Unit 2: A.C. Circuits & Measuring Instruments

Single Phase A.C.: Phasor representation of voltage and current, A.C. circuit behavior of resistance,
inductance, capacitance & their combination in series and parallel, Power triangle, Power factor,
Concept of series & parallel resonance.

Three Phase A.C.: Star — delta connections, Relation between line and phase quantities, three phase
power and its measurement, What is 3 phase 4 wire and 3 phase 3 wire system.

Measuring Instruments: Construction and principle of voltage and current measuring instruments.

Unit 3: Power System & Transformers

Single line diagram of simple power system.

Single phase Transformer: Principle of operation, Types of construction, Phasor diagram, Equivalent
circuit, Efficiency and voltage regulation, O.C. and S.C. tests.

Unit 4: D.C. & Synchronous Machines

D.C. Machines: Construction and working principle of d.c. generator and d.c. motor, Types of d.c.
machines, E.M.F. equation, Torque equation, characteristics, Losses and efficiency, Need of starter in
d.c. motors.

Synchronous Machines: Construction and Principle of operation of Alternator and Synchronous
Motor.

Approved by the Academic Council at its 17" Meeting held on 24.03.2021



Course Structure & Syllabus of B.Tech.- Electronics & Comm. Engg.
Applicable for Batch: 2021-25

Unit- 5: Induction Motors

Three Phase Induction Motors: Principle of operation of 3-@ induction motor, Types of 3-@
induction motor, Need of starters in 3-@ induction motors, Slip — torque characteristics

Single Phase Induction Motor: Principle of operation of single phase induction motor by double
revolving field theory, Methods of starting of single phase induction motor.

List of Experiments:

. Verification of Network Theorems.

. Study of diode characteristics. Study of phenomenon of resonance in RLC series circuit.
. Measurement of power in a three phase circuit by two wattmeter method.

. Measurement of efficiency of a single phase transformer by load test.

. Determination of parameters and losses in a single phase transformer by OC and SC test.
. Study of characteristic of DC Motor.

. Study of characteristic of AC Motor.

. DC generator characteristics.

. Speed control of dc shunt motor.

10. Study running and reversing of a three phase induction motor.

11. Study of a single phase energy meter.

OO ~NOoO Ok~ WN -

Textbook(s)
1. V. Del Toro. “Principles of electrical Engineering”, Prentice hall International.
2. J. Nagrath, “Basic Electrical Engineering”, Tata Mc Graw Hill.

Reference Books

1. W.H. Hayt& J.E. Kemmerly, “Engineering circuit Analysis”, Mc Graw Hill.
2. H. Cotton, “Advanced Electrical Technology” Wheeler Publishing

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code EEF143

3. | Course Title Electrical and Electronics Engineering Practice
4. | Credits (L:T:P:C) 3:0:1:4

5. | Contact Hours (L:T:P) 3:0:2

6. | Prerequisites (if any) none

7. | Course Basket Engineering Science

8. Course Summary
The course introduces the fundamentals of electronics andelctrical engineering. In this syllabus
the fundamentals of Circuits,semiconductors,Electronics devices and electrical machines would be
studied by the students.The fundamental concepts of digital logic have been also included.

9. Course Obijectives

e To acknowledge students about charge, current, voltage and various circuit laws involved in
analysis.

e To provide students with the basic knowledge of operation and working different types of
electrical machines and their application

e To get acquaints student with fundamental knowledge of semiconductor devices their
characteristics and modelling in different applications.

e To provide students with the basic knowledge of digital logic.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:

Fundamental knowledge about charge, current, voltage and various basic electric circuit laws.
DC circuit analysis and methods.

Basics of AC circuits elements and various methods involved.

Functioning of DC machines and its characteristics.

Fundamental theory of semiconductor devices, fermi level and concept of doping.

Basics of different types of transistor configuration, modelling and their application.

Basics of logics circuits.

Nogak~wbdE

11. Curriculum Content

UNIT 1 -DC NETWORK THEOREM
Review of basic circuit theory concepts, Mesh and Nodal analysis, Superposition theorem, Thevenin’s
theorem, Norton’s theorem, Maximum power transfer theorem, Star — Delta transformation

UNIT 2 — AC CIRCUIT’S AND FUNDAMENTALS OF SEMICONDUCTORS

Single Phase AC: Phasor representation of voltage and current, AC circuit behaviour of Resistive,
Inductive and Capacitive Load and their combination in series, Power triangle, Power factor

Three Phase AC: Delta and Star connections, Relation between Line and Phase values. Two Wattmeter
test.

Fundamentals of semiconductors: Energy bands in semiconductors, Intrinsic and extrinsic
semiconductors, Fermi level.

UNIT 3: DIODE AND TRANSISTOR FUNDAMENTAL.:

Diode circuits: Construction, Junction diode characteristics, Half and full wave rectifiers -
Expression for efficiency, Zener Diode Characteristics and its application as voltage regulator.
Transistor circuits: Construction and characteristics of a transistor in CB, CE and CC modes - Relative
merits. Load Line and operating point concept (both AC and DC). Biasing of Transistors
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and stability analysis. Construction and characteristics of JFET and MOSFET.

UNIT IV: DIGITAL LOGIC:
Binary and Decimal Number systems, Boolean algebra, Basic Logic gates, Universal Logic gates and
K-map upto 4 variables only.

UNIT V - ELECTRICAL MACHINES

Transformers: Principle of Operation and emf equation DC Machines: Construction, working principle
& characteristics Induction & synchronous Machines: Principle of operation of 3 ¢ and 1 ¢ Induction
Motor and synchronous machine.

List of Experiments:

Verification of Network Theorems.

Measurement of efficiency of a single phase transformer by load test.

Determination of parameters and losses in a single phase transformer by OC and SC test.
Perform the polarity test on Transformer.

Study of characteristic of AC Motor.

Study of DC shunt and series generator characteristics.

Study the Speed control of dc shunt motor.

Study running and reversing of a three phase induction motor.

To identify and Study of the various component and Devices of electronics with their
specmcatlon (CRO, Function Generator, Multimeter, Power Supply, resistor, capacitor, inductor, ICs,
LED, potentiometer etc.)

10. To study the V-I characteristics of PN diode and Zener diode.

11. To find the efficiency of rectifiers and ripple factor of capacitive and non-capacitive half wave
and full wave rectifier.

CoNo~WNE

12. To Study and verify clipper and clamper with biased circuits.
13. To find the characteristics of CB and CE amplifiers.

14. Determine the characteristics of FET.

15. Verifications of all logics gates.

Textbook(s)

1. Vincent Del Toro, “Principles of Electrical Engineering”, Prentice Hall Publication.
2. Electronics Devices and Circuits, Millman and Halkias, Tata McGraw Hill, 4t h ed.

Reference Book
1. 1. J. Nagrath, “Basic Electrical Engineering”, Tata McGraw Hill Publication.

2. Electronic Communication Systems, John Kennedy , Tata McGraw Hill, 4th ed.

12. Teaching and Learning Strategy

All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme
Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF142

3. | Course Title Fundamental of Semiconductor Electronics
4. | Credits (L:T:P:C) 3:1:0:4

5. | Contact Hours (L:T:P) 3:1:0

6. | Prerequisites (if any)

7. | Course Basket Engineering Science

8. Course Summary
Semiconductor Physics deals with concepts which are responsible for the majority of modern
technology. These properties determine the material mechanical strength. Semiconductor Physics
gives guidance to the principles of the circuits needed for modern electronic devices. It gives both
the Transistor & the Semiconductor Chip.

9. Course Objectives
e To provide an insight into the basic semiconductor concepts
e To provide a sound understanding of current semiconductor devices and technology to
appreciate its applications to electronics circuits and systems

10. Course Outcomes
On successful completion of the course, students will be having a good knowledge in
semiconductor theory and electronic devices.

11. Curriculum Content
Unit 1: Elemental and compound semiconductors: Fermi-Dirac, distribution, Equilibrium and
steady state conditions, Equilibrium concentration of electrons and holes, Temperature dependence
of carrier concentration,

Unit 2: Carrier transport in semiconductors: drift, conductivity and mobility, variation of
mobility with temperature and doping, High Field Effects, Hall effect, Excess carriers in
semiconductors: Generation and recombination, mechanisms of excess carriers, quasi Fermi levels,
diffusion,

Einstein relations, Continuity equations, Diffusion length, Gradient of quasi Fermi level

Unit 3: PN junctions: Contact potential, Electrical Field, Potential and Charge density at the
junction, Energy band diagram, Minority carrier distribution, Ideal diode equation, Electron and hole
component of current in forward biased p-n junction, piecewise linear model of a diode effect of
temperature on V-1 characteristics

Unit 4:Diode capacitances: switching transients, Electrical Breakdown in PN junctions, Zener and
avalanche break down (abrupt PN junctions only), Tunnel Diode basics only, Metal Semiconductor
contacts, Ohmic and Rectifying Contacts, current voltage characteristics

Unit- 5:BJT and MOSFET: current components, Minority carrier, distributions, basic parameters,
Evaluation of terminal currents (based on physical dimensions),Transistor action, Base width
modulation, Metal Insulator semiconductor devices: The ideal MOS capacitor, band diagrams at
equilibrium, accumulation, depletion and inversion, surface potential, CV characteristics, effects of
real surfaces, work function difference, interface charge, threshold voltage MOSFET: Output
characteristics, transfer characteristics, sub threshold characteristics, MOSFET scaling (basic
concepts)

Textbook(s)

1. Ben G. Streetman and Sanjay Kumar Banerjee, Solid State Electronic Devices, Pearson, 6/e,
2010
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2. Achuthan, K N Bhat, Fundamentals of Semiconductor Devices, 1e, McGraw Hill,2015

Reference Books

Tyagi M.S., Introduction to Semiconductor Materials and Devices, Wiley India, 5/e, 2008
Sze S.M., Physics of Semiconductor Devices, John Wiley, 3/e, 2005

Neamen, Semiconductor Physics and Devices, McGraw Hill, 4/e, 2012

Pierret, Semiconductor Devices Fundamentals, Pearson, 2006

Rita John, Solid State Devices, McGraw-Hill, 2014

Bhattacharya .Sharma, Solid State Electronic Devices, Oxford University Press, 2012
Dasgupta and Dasgupta , Semiconductor Devices : Modelling and Technology (PHI)

NookrwdE

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.
13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 30%
Assignments 10%
Laboratory 0%
Quizzes 10%
Final Exam 50%
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1. | Department offering the course EECE

2. | Course Code EEF141

3. | Course Title ELECTRICAL ENGINEERING MATERIALS
4. | Credits (L:T:P:C) 3:1:0:4

5. | Contact Hours (L:T:P) 3:1:0

6. | Prerequisites (if any) None

7. | Course Basket Engineering Sciences

8. Course Summary
This course provides knowledge regarding the structure of different types of materials, to understand
the factors affecting thermal and electrical conductivity of materials. To have understanding about
different types of materials used in engineering and their applications.

9. Course Obijectives
e In this course student will learn the Crystal structure of materials
e The student will learn about electron theory of materials

e The student will learn about thermal conductivity and study the material properties according to
use in electrical equipment
10. Course Outcomes
e To have knowledge about the types of engineering materials.
e Various phenomena associated with different types of materials.
e Applications of these materials in different fields.

11. Curriculum Content

Unit 1 Crystal Structure of Materials: Bonds in solids, crystal structure, co-ordination number,
atomic radius representation of plane distance b/w two planed packing factor, Miller Indices, Bragg’s
law and x-ray diffraction, structural Imperfections, crystal growth

Unit2 Electrical Engineering Material: Electron theory of metals, factors affecting electrical
resistance of materials, thermal conductivity of metals, heat developed in current carrying conductors,
Half effect, Drift and Diffusion currents, continuity equation, thermoelectric effect, superconductivity
and super conducting materials, optical properties of solids.

Unit 3 Magnetic Material: Origin of permanent magnetic dipoles in matters, Classification
Diamagnetism, Paramagnetism, Ferromagnetism, Antiferromagnetism and Ferrimagnetism,
magnetostriction, Properties of magnetic materials, soft and hard magnetic materials, permanent
magnetic materials.

Unit 4 Dielectric Materials: Polarization and Dielectric constant, Dielectric constant of mono-
atomic, Poly atomic gases and solids, frequency dependence of electronic and ionic polarizabilities,
dipolar relaxation, dielectric loss, piezoelectricity, ferroelectric materials

Unit5 Semiconductor Material And Devices: Properties of semiconductors, Conductivity of
insulators, Metals and semiconductor in terms of energy bands, Intrinsic and Extrinsic
semiconductors, Concentration of charge carriers, Hall effect, Drift and Diffusion current,
semiconductor junction diode, Integrated circuits, semiconducting materials.

Textbook(s)
A.J. Dekker, “Electrical Engineering Materials”, Prentice Hall of India

R. K. Rajput, “Electrical Engineering Materials”, Laxmi Publications
Reference Books
Solymar, “Electrical Properties of Materials” Oxford University Press.
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Ian P.Hones, “Material Science for Electrical & Electronic Engineering,” Oxford University Press.
J.B.Gupta, “Electrical and Electronics Engineering Materials” Katson publishers

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.
13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 30%
Assignments 10%
Laboratory 0%
Quizzes 10%
Final Exam 50%
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1. | Department offering the course EECE

2. | Course Code EEF201

3. | Course Title Circuit Analysis and Synthesis

4. | Credits (L:T:P:C) 3:0:1:4

5. | Contact Hours (L:T:P) 3:0:2

6. | Prerequisites (if any) Basic Electrical Engineering -Basic Circuit concepts
7. | Course Basket Discipline Core

8. Course Summary

This course will introduce students about the concepts of Circuit, network, Graph theory, different
types of network theorem, various types of two port networks, network functions, concepts of transfer
function, poles and zeros. It also includes overview of network synthesis rules, driving point
impedance and admittance, fauster and cauer rules for synthesis of different types of network.

9. Course Objectives
The purpose of this course is to provide basic understanding of the different types of continuous time
signals and systems and their mathematical representation.
Toprovideknowledgeofgraphtheoryapplicableforanalysisofelectricalcircuits. Thestudentswillunderstand
of different two port network parameters.
10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:

1. An ability to design and analyze electrical circuits
2. An ability to control AC and DC circuits by using Basic Electrical devices
3. An ability to visualize and work on laboratory and multi-disciplinary tasks

11. Curriculum Content

Unit 1: INTRODUCTION TO CONTINUOUS TIME SIGNALS AND SYSTEMS

Basic continuous time signals, unit step, unit ramp, unit impulse and periodic signals with their
mathematical representation and characteristics. Waveform synthesis. Introduction to various types of
systems, Causal and Non- causal, Stable and Unstable, Linear and Non-linear, Time invariant and
Time varying systems.

Analogous System: Mechanical elements for translational and rotational systems, force-voltage and
force-current analogy, torque-voltage and torque-current analogy.

Unit -2: GRAPH THEORY

Graph of a Network, definitions, tree, co tree, link, basic loop and basic cut set, Incidence matrix, cut
set matrix, Tie set matrix, Duality, Loop and Node methods of analysis. Analysis of first and second
order linear systems by classical method.

Unit-3: NETWORK THEOREMS (APPLICATIONS TO AC NETWORKS) AND NETWORK

FUNCTIONS
Super- position theorem, Thevenin’s theorem, Norton’s theorem, Maximum power transfer theorem.

Network functions: Concept of complex frequency, Transform impedances network functions of one
port and two port networks, Concept of poles and zeros, Properties of driving point and transfer
functions
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UNIT-4: TWO PORT NETWORKS

Characterization of LTI two port networks; Z, Y, ABCD, A’B’C’D’, g and h parameters, Reciprocity
and symmetry, Inter- relationships between the parameters, Inter- connections of two port networks,
Ladder and Lattice networks: T & I representation

UNIT-5: NETWORK SYNTHESIS

Positive real function; definition and properties; properties of LC, RC and RL driving point functions,
synthesis of LC, RC and RL driving point immittance functions using Foster and Cauer first and
second forms.

Textbook(s)
1. William Hayt, Jack Kemmerly, Steven Durbin, “Engineering Circuit Analysis”, Tata McGraw
Hill, 8thEdition

2. Choudhary D. Roy, “Network & Systems”, Wiley EasternLtd.

Reference Books

1. Kuo, “Network Analysis & Synthesis”, WileyIndia.
2. Jagan, “Network Analysis”, B SPublication.
3. ME Van-Valkenberg; “Network Analysis”, Prentice Hall ofIndia.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF202

3. | Course Title Signals and Systems
4. | Credits (L:T:P:C) 3:1:0:4

5. | Contact Hours (L:T:P) 3:1:0

6. | Prerequisites (if any) None

7. | Course Basket Discipline Core (DC)
8. Course Summary

This course is the study of analog and digital signals, atopicthat forms an integral part of
engineering systems in many diverse areas, including signal processing, seismic data processing,
communications, speech processing, image processing, defense electronics, consumer electronics, and
consumer products.

9. Course Objectives
To develop basic knowledge of signals and systems and its properties in Continuous time and
Discrete time domain along with sampling procedure.The course will develop understanding of
the concepts and applications of Continuous Time and Discrete Time FourierSeries/Transforms
and analyse signals and systems in time as well as frequencydomain. To understand the concepts
of Sampling andaliasing.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:

1. Classify various signals and systems (continuous and discrete) based on theirproperties.
2. Determine response of LTI systems using graphical or mathematicalconvolution.
3. Perform sampling of Continuous time signals using Nyquistcriterion.

11. Curriculum Content
Unit 1: Time-Domain Analysis of Signals & LT | Systems:
Signals: Definition of Continuous Time (CT) and Discrete Time (DT) signals, Properties of CT & DT
Signals, Operations on signals Systems: Types of Systems, Definition of CT & DT systems, system
properties, Impulse response and the convolution integral and convolution summation, Properties of
convolution, Analysis of LTI systems.

Unit 2: Frequency Domain Analysis of CT Signals and LTI Systems:

Fourier series (FS): Exponential FS and its properties, Continuous Time Fourier Transform (CTFT):
Definition & Properties, Frequency Response of LTI systems.

Laplace Transform (LT): RoC, Properties and Applications. Relationship between Laplace transform
and CTFT

Unit 3: Frequency Domain Analysis of DT Signals:
Sampling Theorem for Low Pass Signals, Nyquist Criterion, Aliasing, Discrete-Time Fourier Series,
Discrete-Time Fourier Transform - Definition&Properties.

Unit 4: Frequency Domain Analysis of DT Systems:
Difference equation representation of I/O relationship, System properties in terms of the impulse
response using DTFT, System response forcomplex-exponentialinputs.

Unit- 5: Z-Transform:

Z-transform: Definition, existence and motivation, Evaluation of ZT, ROC and its Properties, Inverse
ZT, Relationship between DTFT and z-transform,ZTProperties.
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Textbook(s)
1. Signals and Systems, Oppenheim and Willsky with Nawab, 2nd Edition, Prentice Hall.

Reference Books
1. Linear Systems and Signals, B. P. Lathi, Oxford Press, 2nd Edition.
2. Signals and Systems, Tarun Kumar Rawat, 1st Edition, Oxford University Press, 2011
3. Signals and Systems, H P Hsu, Second Edition, Schaum’s Outlines, Mc Graw Hill Education

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 30%
Assignments 10%
Laboratory 0%
Quizzes 10%
Final Exam 50%
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1. | Department offering the course EECE

2. | Course Code ECF203

3. | Course Title Electronic Devices & Circuits
4. | Credits (L:T:P:C) 3:0:1:4

5. | Contact Hours (L:T:P) 3:0:2

6. | Prerequisites (if any) Fundamental of Electronics
7. | Course Basket Discipline Core

8. Course Summary
This course will introduce students about fundamentals of semiconductors , formation of P-N
junction, different diodes with their applications. The basic mechanism and characteristics of BJT and
FETs would be studied by the students.

9.  Course Objectives
To Understand
e The behaviour of charge carriers in Crystalline semiconductors
e Principles of p-n junction diode
e Working principles of Bipolar Junction Transistor Characteristics of Field Effect Transistors

10. Course Outcomes

The course provides an understanding of:
1. Understand various semiconductors and their characteristics.
2. Apprehend carrier transport in semiconductor.
3. Analyse PN junction diode and its characteristics for various applications.
4. Understand various types of diode and its characteristics.
5. Analyse characteristics of BJT, JFET and MOSFET.
11.  Curriculum Content

Unit I: P-N Junctions:

The abrupt junction: Energy bands in Thermal Equilibrium and biased conditions, Current flow
in junctions, V-l characteristic of an ideal diode, Comparison with real diode, C — V
characteristics of reverse biased p-n junctions, breakdown in reverse bias, DC and ac equivalent
circuit of a p-n junction diode, Characteristic parameters of a diode.

Unit I1: Diode Applications

Diode circuit models. Diode application as rectifier-Half and full wave, Derivation of parameters of
rectifiers, operation of Filter circuits-shunt capacitor filter, Pi filter circuit, Zener diode as a voltage
regulator, clipper, clamper, Diode as a switch, PhotodiodeandLED.

Unit I11: DC and AC analysis of BJT:

Biasing the BJT: fixed bias, emitter feedback bias, collector feedback bias and voltage divider
biasEbers — Moll Model, Input and output characteristics, Small signal analysis using hybrid
model of Common emitter BJT, approximate h model High frequency analysis of BJT using
hybrid Pi model, Gain bandwidth product

Unit IV: DC and AC analysis JFET and MOSFET:

Junction Field Effect Transistor: Biasing configurations of JFET for common source configuration,
small signal model of Common source, High frequency analysis of CS FET,MOSFET biasing, small
signal model

Unit V: Power amplifiers and tuned amplifiers:
Class A large signal amplifiers, second-harmonic distortion, Transformer coupled audio power
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amplifier, Class B amplifier, Class AB operation, Tuned amplifers,Regulated power supplies, Series
voltage regulator

List of Experiments:
1. Identification and testing of passive and activecomponents
2. Measurement of | —V characteristic if p — n junctiondiode
3. Study of positive and negative Clipper circuit using diode.
4. Study of positive and negative Clamper circuit using diode
5. Measurement of input and output characteristic parameters of BJT for common
emitterconfiguration
Measurement of efficiency of a half wave rectifier circuit with and without filter circuit.
7. Measurement of efficiency of a Centre tap full wave rectifier circuit with and without filter
circuit.
8. Measurement of |-V characteristics ofJFET.
9. Study of switching behaviour ofBJT.
10. Study of Zener diode as voltage regulator.

o

List of two value added Experiments
1. Biasing of BJT for use asamplifier.
2. Design of 5V-1A regulated powersupply.

Textbook(s)
1. Sedra and Smith, “Microelectronics Circuits-Theory and applications”, Oxford University
Press, 7" edition, 2015.

Reference Books
1. Millman and Halkias, “Millman's Electronic Devices &Ciruits” . McGraw Hill Education,
4th Edition,2015
2. Robert Boylestad and Louis Nashelsky, “Electronic Devices and Circuit Theory”, Pearson
11"Edition,2015
12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF204

3. | Course Title DIGITAL SYSTEM DESIGN
4. | Credits (L:T:P:C) 3:0:1:4

5. | Contact Hours (L:T:P) 3:0:2

6. | Prerequisites (if any) Fundamental of Electronics
7. | Course Basket Discipline Core

8. Course Summary

This course gives you a complete insight into the modern design of digital systems fundamentals from
an eminently practical point of view. Unlike other more "classic" digital circuits courses, our interest
focuses more on the system than on the electronics that support it. This approach will allow us to lay
the foundation for the design of complex digital systems. This course introduces students to the basic
concepts of digital systems, including analysis and design. Both combinational and sequential logic
will be covered. Students will gain experience with several levels of digital systems, from simple
logic circuits to programmable logic devices and hardware description language.

9. Course Objectives

e To acquire the basic knowledge of digital logics and application of knowledge to
understand digital electronics circuits.

e To prepare students to perform the analysis and design of various digital
electroniccircuits.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:
1. To understand and examine the structure of various number systems and its application in
digitaldesign
2. Have a thorough understanding of the fundamental concepts and techniques used in
digitalelectronics.
3. The ability to understand, analyse and design various combinational and sequentialcircuits.
4. To develop skill to build digitalcircuits.

11. Curriculum Content
UNIT 1-INTRODUCTION: _
Number Systems, Basic & Universal Logic gates, Boolean algebra, Direct Conversion of various base,
Negative number representations, Floating point number representation, BCD & EXCESS-3
arithmetic, Error detecting and correcting codes: Hamming code, parity code, Review and Limitation
of K-Map, Quine-Mcclusky Method (Tabular Method).

UNIT 2-COMBINATIONAL LOGIC CIRCUITS:

Characterization of digital circuits: Combinational & Sequential Logic circuit. Design Procedure-
Arithmetic Circuits: Adders, Subtractors, Parallel Adder, BCD Adder, and Multiplier. Design
Procedure-Switching Circuits: Decoder, Encoder, Priority Encoder, Multiplexers, Demultiplexers and
their applications, Magnitude Comparators. Design Procedure-Other Circuits: Parity checker and
generator, Code Conversion: Binary to BCD, BCD to Binary, BCD to Excess-3, Excess-3toBCD.

UNIT 3-SEQUENTIAL LOGIC CIRCUITS:

Latches: SR, S R (S Bar and R bar), D latch. Race around condition, Propagation Delay. Flip-Flops:
SR, D, JK & T Flip Flops and their conversions, Master-Slave Flip Flop, Edge Triggered Flip-Flop,
Characteristic Table, Characteristic Equation, State Table, State Diagram, Excitation Table &
Diagram, Analysis with JK Flip-Flop, Design Procedure of Sequential Circuits, Designing with
unused states. Finite State Machine: Mealy andMooreModels.
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UNIT 4-APPLICATION OF SEQUENTIAL LOGIC CIRCUITS:

Registers: Registers with Parallel Load, Serial Transfer, Shift Registers with Parallel Load,
Bidirectional Shift Register, Universal Register. Counters: Asynchronous Counters-Ripple Up and
Down Counters using JK Flip-Flop, impact of Propagation delay. Counters: Synchronous Counters -
Binary Counter, Counter with D Flip-Flop, Up & Down Counters, BCD/Decade Counters.

UNIT 5-LOGIC FAMILIES & PROGRAMMABLE LOGIC DEVICES:

Logic Families: Diode, BJT & MOS as a switching element, concept of transfer characteristics, ECL,
TTL, I2L, Tri-state, PMOS, NMOS and CMOS logic families- Power Consumption, Gate delay and
Figure of merit (SPP), Package density, Comparison of standard logic families, pass transistor Logic,
Open Collector and Totem pole output stage for TTL.

List of Experiments:

1. Implementation of All Logic Gates using Universal gates (NAND & NOR both).

2. Bread-board implementation (Parallel adder, One bit Multiplier, One bit Magnitude comparator,
parity checker)

3. Bread-board implementation of any one code converter (i.e. Gray Code, BCD Code, Excess-3, Hex.
etc.).

4. Design of shift registers (SISO, SIPO, PIPO, and PISO), up and down counters.

5. Design of Mod-6 types of Asynchronous Counters.

6. Transfer characteristics of TTL and CMOS inverters.

7. Realization of Decoder, Multiplexer, encoder and De-multiplexers using IC 74138.

8. To design & Implement PAL.

9. To design & implement PLA.

10. Clock circuit realization using 555, CMOS inverter.

Textbook(s)
1. Digital Design, M. Morris Mano and M. D. Ciletti, 4th Edition,Pearson

Reference Books

1. Digital Systems: Principles and Design, Raj Kamal,Pearson
2. Maini, Digital Electronics: Principles and Integrated Circuits, WileylIndia.
3. Switching Theory and Finite Automata, Kohavi, TMHPublications.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF205

3. | Course Title Electromagnetic Field Theory
4. | Credits (L:T:P:C) 3:1:0:4

5. | Contact Hours (L:T:P) 3:1:0

6. | Prerequisites (if any) None

7. | Course Basket Discipline Core

8. Course Summary
This course will introduce students about problem solving techniques using different coordinate
systems. It can familiarize the students with the different concepts of electrostatic, magneto static and
time varying electromagnetic systems. It can also expose the students to the ideas of electromagnetic
waves and structure of transmission line.

9. Course Obijectives
To understand

1. The concept of electromagneticfield
2. The electromagnetic wave and theirpropagation
3. Transmission lines and waveguides.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:

1. To acknowledge students about electric field and magnetic field.
2. To get acquaints students with the basic idea of electromagnetic wave, characteristics of
electromagnetic waves.

11. Curriculum Content

Unit 1: Coordinate Systems and Transformation

Cartesian Coordinates, Circular Cylindrical Coordinates, Spherical Coordinates Vector Calculus:
Differential Length, Area and Volume, Line Surface and Volume Integrals, Del Operator, Gradient of a
Scalar, Divergence of a Vector and Divergence Theorem, Curl of a Vector and Stoke’s Theorem,
Laplacian of a Scalar.

Unit 2: Electromagnetic Wave Propagation
Faraday’s Law, Electromotive Forces, Displacement Current, Derivation of Maxwell’s Equations For

Static and Time- Varying Fields. Differential and integral forms, concept of displacement current,
Boundary conditions.

Unit 3-Electromagnetic Wave Propagation Applications

Electromagnetic Wave Propagation: Wave Propagation in Lossy Dielectrics, Plane Waves in Lossless
Dielectrics, Plane Wave in Free Space, Plane Waves in Good Conductors, Power and The Poynting
Vector, Reflection of a Plane Wave at Normalincidence.

Unit 4-Transmission Lines
Transmission Lines: Transmission Line Parameters, Transmission Line Equations, Input Impedance,

Standing Wave Ratio and Power, Smith Chart, Some Applications of Transmission Lines, Low loss RF
and UHF transmission lines, Distortion less condition. Transmission linecharts-impedancematching.

Unit 5-Waveguides
Wave Guides: Introduction to Planar (Rectangular) Waveguides, Derivation of TE and TM Modes, TEM
Mode, Impedance and characteristics impedances. Transmission line analogy for wave guides,
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Attenuation and factor of wave guides, Resonators.

Textbook(s)
1. Elements of Electromagnetics, M N OSadiku.

Reference Books
1. Engineering Electromagnetic, William Hayt, McGraw-Hill Electronic Communication Systems,
John Kennedy, Tata McGraw Hill, 4thedition.
2. Electromagnetic Fields, K. D.Parsad
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1. | Department offering the course EECE

2. | Course Code ECF211

3. | Course Title Analog Circuits

4. | Credits (L:T:P:C) 3:0:1:4

5. | Contact Hours (L:T:P) 3:0:2

6. | Prerequisites (if any) Electronic Devices and Circuits
7. | Course Basket Discipline Core

8. Course Summary

This course will introduce students about analog circuit design concepts. It also includes overview of
elementary circuits like BJT as a single stage amplifier, Multi-stage amplifier, oscillators and
applications of op-amp as open loop and closed loop circuit. Topics would include biasing of analog
circuits, gain frequency analysis in different frequency range of operation, op-amp characteristics and
different operation performed by op-amp, IC-555 timer, A-D and D-A convertors.

9. Course Objectives
The purpose of this course is to provide the students with solid foundations in the basic concepts of
Bipolar Junction transistor and Operational Amplifier. The main objective of the course is to teach the
students how to select the components for desired analog circuit output and design circuit that are
appropriate for problems that they might encounter. This course is also about showing the analysis
part of the analog circuit for different circuit parameters like gain, bandwidth, and impedance. This
course offers the students a mixture of theoretical knowledge and practical experience.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
1. The working principles of basic transistor basedcircuits.
2. The methodology for analysis and design of the amplifiers, oscillators and power amplifiers.
3. To understand the working of operational amplifier
4. To understand analog / special function ICs such as wave shaping ICs, ADC, DAC.
5. To analyse and design the circuits based on the these ICs.

11. Curriculum Content
Unit 1: Multistage amplifiers: -
Need for multistage, coupling, types of coupling, Mid-band Frequency response of amplifiers, two stage
RC coupled amplifiers, Darlington Amplifier, CASCODE amplifiers.

Unit 2: Feedback &Oscillators :-

Oscillators- concept of negative Feedback, Conditions of oscillation, Feedback topologies and their
effect on input, output resistances , Hartley, Colpitt, Wein Bridge, RC phase shift Oscillators. Quartz
crystal oscillators

Unit 3: Introduction to op-amp:-

Operational amplifier: Ideal op — amp, internal block diagram of op-amp (for IC741). Practical op —amp
- Transfer characteristic and equivalent circuit, Characteristic parameters of practical op-amp, data sheet
of IC741, Differential amplifier, current mirrors as active load.

Unit 4: Applications Op-amp-1:-

Open loop and closed loop configurations of op-amp, Inverting and non — inverting amplifiers, Voltage
Follower, V-to-l and I-to-V converters, Instrumentation amplifier, Integrator, Differentiator,
Comparators, Schmitt trigger, Low-pass, high-pass and band-pass Butterworth filters.

Unit- 5:Applications Op-amp-2:-
IC 555 Timer and its applications, Astable, Mono-stable and Bi-stable Multivibrator.
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Digital to Analog Converter (DAC): R — 2R ladder type DAC.
Analog to Digital Converters: Sample and Hold Circuits, Flash and Successive approximation type
ADC, Dual Slope ADC.

Textbook(s)
1. Sedra and Smith, “Microelectronics Circuits-Theory and applications”, Oxford University
Press,7th edition, 2015
2. Ramakant A.Gayakwad, OP-AMP and Linear ICs, Prentice Hall / Pearson Education, 4th
Edition, 2001.

Reference Books

1. Millman and Halkias, “Millman's Electronic Devices &Ciruits” . McGraw Hill Education, 4th
Edition,2015

2. Robert Boylestad and Louis Nashelsky, “Electronic Devices and Circuit Theory”, Pearson
11"Edition,2015

3. Ddonald A. Neamen, “Electronic Circuits -Analysis and Design”, McGraw Hill Education,

3"Edition..

D.Roy Choudhry, Shail Jain, Linear Integrated Circuits, New Age International Pvt. Ltd., 2000

S.Salivahanan& V.S. Kanchana Bhaskaran, Linear Integrated Circuits, TMH, 2008

J.Michael Jacob, Applications and Design with Analog Integrated Circuits, Prentice Hall of

India, 1996.

ISZN L o

Experiment List:

Biasing of BJT for use asamplifier.

Measurement of frequency response of CEamplifier.
Study of Class B push pull BJT basedamplifier.
Study of Hartley and Colpittoscillator.

Study of Wien Bridgeoscillator.

Study of RC phase shiftoscillator.

Study of OP-Amp based Inverting and non-inverting voltage follower circuits.
Measurement of DC parameters of OP-Amp.

Study of OP-Amp based analog adder and subtractor.
10 Study of OP-Amp based | to V and V to | converter.
11. Study of OP-Amp based BPF.

12. Study of IC 555 based monostable and astable multivibrator.
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12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF212

3. | Course Title PRINCIPLES OF ANTENNA & WAVE
PROPAGATION

4. | Credits (L:T:P:C) 3:0:1:4

5. | Contact Hours (L:T:P) 3:0:2

6. | Prerequisites (if any) EMFT

7. | Course Basket Discipline Core

8. Course Summary

The course provides an understanding of transmission parameter, field radiations & antenna
parameters Basic antennas & parameter measurement, Microstrip antenna, and array. Also provides
an understanding of Wave Propagation and structure of atmosphere.

9. Course Objectives

1. To understand basic terminology and concepts ofAntennas.

2. To attain knowledge on the basic parameters those are considered in the antenna design
process and the analysis while designing theantenna.

3. Analyze the electric and magnetic field emission from various basic antennas and
mathematical formulation of the analysis.

4. To have knowledge on antenna operation and types as well as their usage in real timefield.

5. Aware of the wave spectrum and respective band antenna usage and also to know the
propagation of the waves at different frequencies through different layers in the existing
layered free space environmentstructure

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:

o Aware of parameter considerations like antenna efficiency, beam efficiency, radiation
resistance etc. in the design of anantenna.

e Capable to analyze the designed antenna and Array system, field evaluation under various
conditions and formulate the electric as well as the magnetic fields Equation set for Far field
and near fieldconditions.

o Knowledge about the means of propagation of Electromagnetic wave i.e. free space
propagation and also about frequency dependent layer selection, its respective issues for an
effective transmission of information in the form of EM wave to a remote location and
relatedissues.

11. Curriculum Content

UNIT 1: FIELD RADIATIONS & ANTENNA PARAMETERS:

Radiation: Review of electromagnetic fields, plane wave & uniform plane wave in free space,
Retarded potential and Physical concept of electromagnetic radiation.

Antenna Parameters: Isotropic radiators, Radiation pattern, Gain, Directive gain, Directivity, effective
aperture and length, radiation resistance, antenna beam width, antenna bandwidth, antenna beam
efficiency, antenna beam area or beamsolidangle.

UNIT 2 : BASIC ANTENNAS & PARAMETER MEASUREMENT:

Radiation from Small Electric Dipole, Quarter wave Monopole and Half wave Dipole — Current
Distributions, Field Components, Radiated Power, Radiation Resistance, Beam-widths, Directivity,
Effective Area and Effective Height. Antenna measurement: Measurements of antenna efficiency,
polarization measurement. Reciprocity theorem & its applications.

Approved by the Academic Council at its 17" Meeting held on 24.03.2021



Course Structure & Syllabus of B.Tech.- Electronics & Comm. Engg.
Applicable for Batch: 2021-25

UNIT 3: ANTENNA ARRAYS:

Antenna Arrays: Introduction, various forms of antenna arrays, arrays of point sources, non- isotropic
but similar point sources, multiplication of patterns, arrays of n-isotropic sources of equal amplitude
and spacing (Broad-side & End-fire array cases), array factor, directivity and beam width, array of n-
isotropic sources of equal amplitude and spacing end- fire array with increased directivity, Dolph-
Tchebysceff arrays, binomial arrays.

UNIT 4: PRACTICAL ANTENNAS:

Folded dipole antenna, Yagi-Uda antenna, loop antennas, helical antenna, Rhombic antenna,
frequency independent antennas, horn antenna, slot antenna, microstrip or patch antennas, scanning
antennas, Smart Antennas, and microwaveantennas.

UNIT 5: FREE SPACE WAVE PROPAGATION:
Wave Propagation: Introduction, structure of atmosphere, basic idea of ground wave, surface
wave, and space wave propagation, tropospheric propagation andductpropagation.

Textbook(s)
1. Krauss J D, “Antennas”, 4"edition, McGraw - Hill Inc., New York(1991).
2. Antennas and Wave Propagation — K.D. Prasad, Satya Prakashan, Tech India Publications,
New Delhi,2001.

Reference Books
1. Antenna Theory - C.A. Balanis, John Wiley & Sons, 3rd ed.,2005.
2. Electromagnetic Waves and Radiating Systems — E.C. Jordan and K.G. Balmain, PHI, 2nd
ed.,2000.
3. Transmission and Propagation — E.V.D. Glazier and H.R.L. Lamont, The Services Text Book
of Radio, vol. 5, Standard Publishers Distributors,Delhi.
4. Elements of Electromagnetics, M N O Sadiku,2012.

list of Experiments:

Study the Antenna Transmitter and Receiver trainer for different type ofAntenna.
Draw the radiation pattern & find the characteristics of dipole (half-wave)antenna.
Draw the radiation pattern & find the characteristics of folded dipoleantenna.
Draw the radiation pattern & find the characteristics of Yagi udaantenna.

Draw the radiation pattern & find the characteristics of hornantenna.

Draw the radiation pattern & find the characteristics of log periodicantenna.

Draw the radiation pattern & find the characteristics of loopantenna.

Draw the waveform of different lobe of different Antennas using antennatrainer
To study different types of Microwavecomponents.
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12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF213

3. | Course Title Computer Organisation
4. | Credits (L:T:P:C) 3:1:0:4

5. | Contact Hours (L:T:P) 3:1:0

6. | Prerequisites (if any) Digital System Design
7. | Course Basket Discipline Core

8. Course Summary
This course will introduce to the students about the elementary knowledge of microprocessor. This
explain that how microprocessor interact with the peripherals like memory and input/output devices?
Students are able to learn the basic programming skills of assembly language.

9. Course Objectives
1. This course will introduce students to the fundamental concepts underlying modern computer
organization and architecture.
2. Main objective of the course is to familiarize students about hardware design including logic
design.

10. Course Outcomes
By the end of this course, students should be able to:

1. Understand the basics of computer hardware and how software interacts with computer
hardware analyse and evaluate computer performance.

2. Understand how computers represent and manipulate data

3. Use Boolean algebra as related to designing computer logic, through simple combinational and
sequential logic circuits

11. Curriculum Content

UNIT 1: Introduction to Register Transfer and Micro operation:
Register Transfer and Micro operation: Register Transfer Language, Bus and Memory Transfers, Bus
Architecture, Arithmetic, Logic, Shift Micro-operation, Design of ALU, Design of Fast adder.

UNIT 2: & Computer Arithmetic Algorithm
Computer Arithmetic: Introduction, addition and subtraction algorithms, Booth Multiplication
Algorithms, floating point arithmetic operation, IEEE format for floating point numbers.

UNIT 3: Processor Organization & Control Design:

Processor Organization: General register organization, Stack organization, Addressing modes,
Instruction format, Data transfer & manipulations, Program Control.

Control Design: Single and multiple bus architecture, Execution of a Complete Instruction, sequencing
of control signals, Hardwired control, Micro programmed Control, microinstruction format.

U NIT 4: Input-Output Organization:

Input-Output Organization: 1/O Interface, Modes of transfer, Interrupts & Interrupt handling, Direct
Memory Access, Input-Output processor, Serial Communication.

UNIT 5: Memory Organization:

Device Fundamentals & types of Memory: Tristate devices, buffers, encoder, decoder, latches, Internal
memory, semiconductor main memory, cache memory, Magnetic disk, CDROM, magnetic tape,
partitioning, paging, virtual memory.

Memory Organization: Memory Hierarchy, Main Memory (RAM and ROM Chips), organization of
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Cache Memory, Memory management hardware.

Textbook(s)
1. M. Morris Mano, “Computer System Architecture”, Prentice-Hall of India, Pvt. Ltd., Third
edition.

2. William Stalling, “Computer Organization and Architecture”, 4th Edition, PHI.
Reference Books
1. Hayes, “Computer Architecture and Organization”, MH.
12. Teaching and Learning Strategy

All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 30%
Assignments 10%
Quizzes 10%
Final Exam 50%
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1. | Department offering the course EECE

2. | Course Code ECF214

3. | Course Title Digital Signal Processing
4. | Credits (L:T:P:C) 3:0:1:4

5. | Contact Hours (L:T:P) 3:0:2

6. | Prerequisites (if any) Signals & Systems

7. | Course Basket Discipline Core

8. Course Summary

This course addresses the representation, analysis, and design of discrete time signals and systems.
The major concepts covered include: Discrete-time processing of continuous-time signals;
decimation, interpolation, and sampling rate conversion; flow graph structures for DT systems; time-
and frequency-domain design techniques for recursive (IIR) and non-recursive (FIR) filters; linear
prediction; discrete Fourier transform, DFT, FFT algorithms and their applications in time and
frequency characterizations in DSP system design.

9. Course Objectives
e To understand the Basic Concept & Characteristics of DSP systems.
e To Learn the Concept of Efficient &High Speed Computation in DSP with various algorithms
and Transformations.
e To understand the concepts & realizations of Digital Filters.
e To develop the skills of modelling of DSP Systems

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
e Students will be able to learn the basic principle and characteristics of DSP Systems.
e Students will be able to develop the concept of designing of DSP Systems.
e Students will be able to model the DSP systems practically using MATLAB software.
e Students will be able to characterize the DSP System and then they will be able to analyse the
performance of the systems.

11. Curriculum Content

UNIT 1-DISCRETE FOURIER TRANSFORM:

Frequency Domain Sampling: The Discrete Fourier Transform, Frequency Domain Sampling and
Reconstruction of Discrete-Time Signals, Discrete Fourier Transform (DFT), Properties of DFT, DFT
as a linear Transformation. Relationship of the DFT to Other Transforms, Multiplication of two DFTs
and Circular Convolution, Additional DFT Properties.

UNIT 2-FAST FOURIER TRANSFORM: AN EFFICIENT COMPUTATION OF DFT:

Efficient Computation of the DFT: FFT Algorithms, Computational Complexity of Direct Computation
of the DFT, Radix-2 FFT algorithms, Efficient computation of the DFT of two real sequences, efficient
computation of the DFT of 2N-Point real sequences.

UNIT 3-IMPLEMENTATION OF DISCRETE-TIME LTI SYSTEMS:

Realization of Discrete-Time LTI Systems (FIR Filter Structure): Direct form, Linear Phase
Structure, Cascade form, Frequency sampling structures, lattice structures.

Realization of Discrete-Time LTI Systems (IR Filter Structure): Direct form | & Il, Cascade form,
parallel form Lattice Structures, Signal flow graphs and transposed structures.

UNIT 4-DESIGN OF FIR FILTERS:

Designing of FIR Filters: Symmetry and Anti-symmetry FIR filters, Properties & Design Constraints of
FIR Filter, Designing of FIR linear phase FIR filters using Window functions (Rectangular, Hanning,
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Hamming & Kaiser Window Functions), Designing of FIR linear phase FIR filters using frequency
sampling method.

UNIT-5: DESIGN OF IIR FILTERS:

Design of IR Filters from Analog Filters: Properties & Design Constraints of IIR Filter, Designing of
IIR filters by approximation of derivatives, impulse invariance method, IIR filter Design by Bilinear
Transformation, Characteristics of commonly used analog filters (Butterworth/Chebyshev filter).

Textbook(s)
1. Proakis, J.G. &Manolakis, D.G., “Digital Signal Processing: Principles Algorithms and
Applications”, PHI.
2. Oppenheim and Schafer, Discrete Time Signal Processing, Prentice- Hall India.
3. Tarun Kumar Rawat, “Digital Signal Processing”, Oxford University Press Publications.

Reference Books
1. Rabiner, L.R. and Gold B., “Theory and applications of DSP”, PHI.
2. Thomas J, Cavichhhi, “Digital Signal Processing”, John Wiley & Sons
3. Roman KUC, Digital Signal Processing, BSP Hyderabad
4. Apte, “Digital Signal Processing”, 2nd Edition, John Wiley (India), 2009.
5. Roman Kuc “Introduction to Digital Signal Processing” BSP, Hyderabad.

List of Experiments:

1. Introduction to MATLAB Software and WAP to generation basic DT-Signals (Unit Impulse,
Unit Step, Unit Ramp & Exponential Signals).

2. WAP to plot Real, Imaginary Phase and Magnitude of Exponential Function.

3. Study and Plot the aliasing effect by using Sinusoidal signal. Show the plots continuous and
sampled signal using subplot.

4. WAP to find the Linear and Circular Convolutions.

5. WAP to Verify the Properties of DTFT: Symmetry, Time Shifting & Modulating with a
rectangular pulse of length 21.

6. Verify the Properties of DFT.

7. Study the different window functions in FDA Tool Box of MATLAB with their controlling
Parameters.

8. FIR Filter design according to given specifications and control parameters with desired filter
length.

9. 1IR Filter design according to given specifications and control parameters with desired filter
length.

List of value added Experiments
1. FIR Filter design and analysis with various transformations.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. Department offering the course EECE

2. Course Code EEF303

3. Course Title Control System

4. Credits (L:T:P:C) 3:0:1:4

5. Contact Hours (L:T:P) 3:0:2

6. Prerequisites (if any) Signals and Systems
7. Course Basket Discipline core

8. Course Summary: This course will introduce students about fundamentals of control theory used in
various systems. In this course the student will learn about Time domain and frequency domain
analysis of control system and different controllers.

9. Course Objectives
To introduce the state variable representation of continuous and discrete data control systems, stability
analysis and time response analysis using state model,

e The concepts of controllability and observability, basic concepts of digital control systems, their
stability analysis,

e Use of state feedback for pole placement design, basic concepts and stability analysis of non linear
systems

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:
e Possess in-depth knowledge of concepts from classical control theory, understand the concept of
transfer function.
¢ Find out the time response of a given system and design of different basic controller (P, PI, PID)
e Understand the basic knowledge of servo & servomotor.
e Gain knowledge of finding out system stability in time and frequency domain.
e To draw different plots of control system and compensation design using these plots.

11. Curriculum Content
Unit 1 The Control System: Open loop & closed control; servomechanism, Physical examples.
Transfer functions, Block diagram algebra, Signal flow graph, Mason’s gain formula Reduction of parameter
variation and effects of disturbance by using negative feedback

Unit 2 Time Response analysis:Standard test signals, time response of first and second order systems, time
response specifications, steady state errors and error constants.
Controllers: Introduction to P, Pl, & PID controller. performance indices

Unit 3

Control System Components: Constructional and working concept of ac servomotor, synchros and stepper
motor.

Concept of Stability: Routh-Hurwitz criteria, Root Locus Technique

Unit 4
Frequency response Analysis: Frequency response, correlation between time and frequency responses, polar

and inverse polar plots, Bode plots: gain margin and phase margin.
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Stability in Frequency Domain: Nyquist stability criterion, relative stability.

Unit 5
Introduction to Design: The design problem and preliminary considerations lead, lag and lead-lag networks,
design of closed loop systems using compensation techniques in time domain and frequency domain.

Textbook(s)
1. I.J. Nagrath& Gopal, “Control System Engineering”, 4th Edition, New age International.
2. K. Ogata, “Modern Control Engineering”, Prentice Hall of India.

Reference Books
1. Norman S. Nise, Control System Engineering 4th edition, Wiley Publishing Co.
2. M.Gopal, “Control System; Principle and design”, Tata McGraw Hill.
3. M.Gopal,” Modern Control system”, Tata McGraw Hill.

4. D.Roy Choudhary, “Modern Control Engineering”, Prentice Hall of India.

List of Experiments

1. To determine response of first order and second order systems for step input for various values of constant K’
using linear simulator unit and compare theoretical and practical results.

. To study P, Pl and PID temperature controller for an oven and compare their performance.

. To study and calibrate temperature using resistance temperature detector (RTD)

. To design Lag, Lead and Lag-Lead compensators using Bode plot.

. To study DC position control system

. To study synchro-transmitter and receiver and obtain output V/S input characteristics

. To determine speed-torque characteristics of an ac servomotor.

. To study performance of servo voltage stabilizer at various loads using load bank.

. To study behaviour of separately excited dc motor in open loop and closed loop conditions at various loads.

10. To study PID Controller for simulation proves like transportation lag.
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Software based experiments (Use MATLAB, LABVIEW software etc.)

1.  To determine time domain response of a second order system for step input and obtain

performance parameters.

To convert transfer function of a system into state space form and vice-versa.

To plot root locus diagram of an open loop transfer function & determine range of gain ‘k’ for stability.

To plot a Bode diagram of an open loop transfer function.

To draw a Nyquist plot of an open loop transfer functions and examine the stability of the closed loop system.
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12. Teaching and Learning Strategy

All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.
13. Evaluation Scheme

Evaluation Instrument | Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF302

3. | Course Title Principle of Communication
4. | Credits (L:T:P:C) 3:0:1:4

5. | Contact Hours (L:T:P) 3:0:2

6. | Prerequisites (if any) Signals and Systems

7. | Course Basket Discipline Core(DC)

8. Course Summary

This course will introduce students about fundamentals of communications by electrical means. In
this course the student will learn about basic process of communication, analog modulation
techniques, different type of receiver models and fundamental limitations of communication.

9. Course Objectives
The purpose of this course is to introduce the students to the basic concepts of communication
systems, implement the basic analog communication techniques/ circuits with the help of theoretical
and practical problem solving. Students will understand the basic analog communication techniques
which in turn are used as the building blocks of the larger and more complex communication systems.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
Basic working of communicationsystem.
Analog Modulation Techniques and their comparative analysis and applicationssuitability.
Process of Modulation andDemodulation.
Types, characterization and performance parameters of transmissionchannels.
Analog to digital conversion and Digital datatransmission.
Knowledge of different MultiplexingTechniques.
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11. Curriculum Content

Unit 1: Introduction to Communication:

Communication system, Analog and Digital Signals, channel bandwidth, redundancy, a periodic
representation of Fourier Integral transforms of some useful signals. Signal Transmission through a
Linear System, ldeal and Practical Filters, Signal Distortion over a Communication Channel, Signal
Energy and Energy Spectral Density, Signal Power and Power Spectral Density, Types of noise in
Communication systems.

Unit 2: Amplitude Modulation

Baseband and Pass band Communication, Amplitude modulation-DSB, Amplitude Modulation (AM)
Quadrature Amplitude Modulation (QAM),Amplitude Modulation: Single Sideband (SSB),Amplitude
Modulation: Vestigial Sideband (VSB),Carrier Acquisition, TRF & Super heterodyne AM Receiver,
Receiver characteristics, Behavior of Baseband Systems, Amplitude-Modulated Systems in presence
of noise.

Unit 3: Angle Modulation:

Concept of Instantaneous Frequency, Bandwidth of Angle-Modulated Wave ,Generation of FM
Waves, Demodulation of FM using PLL, Costas Loop ,Interference in Angle-Modulated Systems, FM
Receiver, Super heterodyne FM Receiver,Behavior of Frequency Modulated Systems in presence
of noise, Optimum Pre emphasis-De-emphasis System.

Unit 4: Analog Pulse Modulation:

Sampling theorem for low pass and band pass signals. Aliasing, Sampling Techniques: principle,
generation and detection, PAM, PWM, PPM, and Behavior of Pulse Modulated Systems in presence of
noise.

Approved by the Academic Council at its 17" Meeting held on 24.03.2021



Course Structure & Syllabus of B.Tech.- Electronics & Comm. Engg.
Applicable for Batch: 2021-25

Unit- 5:Quantization and Multiplexing:

Quantization, Quantization error, non uniform quantizing, encoding, Introduction to the concept of
Pulse-Code Modulation, A Digital Communication System, Frequency division and Time Divisions
Multiplexing techniques

Textbook(s)
1. Simon Haykins, ‘Communication Systems’, John Wiley,5" edition

Reference Books
1. Herbert Taub and Donald Schilling, ‘Principles of Communication Systems’, Tata
McGraw Hill , 2" Ed.
2. A.B. Carlson, “Communication Systems ”, Tata McGraw-Hill 5" Edition
3. B.P.Lathi, “‘Modern Analog and Digital Communication systems’, Third edition.

List of Experiments:

1. To generate amplitude modulated wave and determine the percentage modulation and
Demodulate the modulated wave using envelope detector.

2. To generate AM-Double Side Band Suppressed Carrier (DSB-SC) signal.

3. To generate the SSB modulated and Demodulated wave.

4. To generate frequency modulated signal and determine the modulation index and bandwidth
for various values of amplitude and frequency of modulating signal and to demodulate a FM
signal using FM detector.

5. To observe the effects of pre-emphasis on given input signal and to observe the effects of

De-emphasis on given input signal.

To generate the Pulse Amplitude modulated and demodulated waves.

To generate Pulse Width modulated and demodulated waves.

To generate Pulse Position Modulated and demodulated waves.

To construct the frequency division multiplexing and demultiplexing circuit and to verify its
operation.
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List of Two Value Added Experiments:
1. To design a communication (AM/FM/PM) system for distance of 100 meters.
2. Study of SSB-SC /DSB-SC and VSB using MATLAB
12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.
13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course Electronics & Communication Engineering
2. | Course Code ECF311

3. | Course Title Digital Communication

4. | Credits (L:T:P:C) 3:0:1:4

5. | Contact Hours (L:T:P) 3:0:2

6. | Prerequisites (if any) Principle of Communication

7. | Course Basket Discipline core (DC)

8. Course Summary

This course will introduce students about communication systems using digital modulation techniques
and various coding techniques used for compression and error detection. This course also covers
analog to digital conversion and fundamentals of secure communication which are necessary parts of
modern digital communication systems.
9. Course Objectives
The purpose of this course is to understand the building blocks of digital communication system and
to prepare mathematical background for communication signal analysis This course enables student to
understand the Digital communication techniques which in turn are used as the building blocks of the
larger and more complex communication systems and concept of spread spectrum communication
system.
10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
1. Knowledge of Compression of data based onprobability.
2. Basic understanding of Digital Modulation Techniques and their comparative analysis and
applicationssuitability.
3. Basic Error Detection and correction mechanism of Digitaldata.

11. Curriculum Content

Unit 1: Elements Of Digital Communication And Information Theory

Model of a Digital Communication, System, Probability Theory, Entropy and Information Rate,
Conditional Entropy and Redundancy, Source Coding, Fixed and Variable Length Code Words, Source
Coding Theorem, Prefix free code and, Kraft Inequality, Shannon-Fano and Huffman Coding.

Unit 2: Digital Base Band Transmission

PCM Coding, DM, DPCM, ADCM, Data Transfer Rate, Line Coding and Its Properties, NRZ & RZ
Types, Signalling Format For Unipolar, Polar, Bipolar(AMI) & Manchester Coding, Matched Filter
Receiver, Derivation of Its Impulse Response and Peak Pulse Signal to noise ratio, ISI, Rectangular,
sync & Raised cosine pulse comparison

Unit 3: : Digital Modulation Techniques:

Gram-Schmidt Orthogonalization Procedure, Types of Digital Modulation, correlation receiver,
Waveforms for Amplitude, Frequency and Phase Shift Keying, Method of Generation and Detection
of Coherent & Non-Coherent Binary ASK, FSK & PSK & PSD derivation for Coherent & Non-
Coherent Binary ASK, FSK & PSK. Differential Phase Shift Keying, bit error rate comparison of
Digital modulation techniques.

Unit 4: Advanced Modulation Techniques:
Introduction to M-ary modulation techniques: QPSK, QAM, MSK, GMSK. Spread spectrum-
Introduction, Direct sequence  spread spectrum, processing  gain, FHSS: Slow and fast FHSS

Unit- 5:Error Control Coding:

Error Free Communication Over a Noise Channel, Hamming code, Relation Between Minimum
Distance and Minimum Distance Error Correcting & detection Capability, Linear Block Codes,
Encoding and Syndrome Decoding, Cyclic Codes, Encoder and Decoder For Cyclic Codes,
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Convolution Coding & Viterbi decoding.

List of Experiments:

To study sampling and reconstruction of the sampled signal.
To study Delta Modulation and Demodulation.

To study Adaptive Delta Modulation and Demodulation.

To study ASK modulation and Demodulation.

To study FSK modulation and Demodulation.

To study PSK modulation and Demodulation.

To Study TDM/PCM Transmitter /Receiver.

To Study different Line Coding Techniques.

To Study DHSS, FHSS.
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List of Two Value Added Experiments:
1. QPSK modulation and demodulation simulation using MATLAB.
2. MSK modulation and demodulation simulation using MATLAB.

Textbook(s)
1. Simon Haykins, ‘Communication Systems’, John Wiley,5th edition
2. Singh, R .P. &Sapre, “Communication Systems : Analog & Digital” , TMH 3" Edition

Reference Books
1. Herbert Taub and Donald Schilling, “Principles of Communication Systems”, Tata
McGrawHill , 2nd Ed.
2. A.B .Carlson ,“Communication Systems ”, Tata McGraw-Hill Latest Edition
3. B.P.Lathi, “Modern Analog and Digital Communication systems”, Third edition.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF303

3. | Course Title Microprocessor

4. | Credits (L:T:P:C) 3:0:1:4

5. | Contact Hours (L:T:P) 3:0:2

6. | Prerequisites (if any) Digital system Design and Computer Organisation
7. | Course Basket Discipline Core

8. Course Summary

This course will introduce to the students about the elementary knowledge of microprocessor. This
explain that how microprocessor interact with the peripherals like memory and input/output devices?
Students are able to learn the basic programming skills of assembly language.

9. Course Objectives

1. The student will learn how the hardware and software components of a microprocessor-based
system work together to implement system-level features and integrating digital devices into
microprocessor based systems;

2. The student will learn the operating principles of, and gain hands-on experience with,
common microprocessor peripherals such as timers, USART, and PPI; role of CPU, registers,
and modes of operation of 8085 and 8086 microprocessor.

3. Learning Microprocessor instruction sets and learning assembly-programming styles,
structured assembly language programming.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
The course provides an understanding of:

Identify the basic element and functions of microprocessor.

1. Describe the architecture of microprocessor and its peripheral devices.

2. Demonstrate fundamental understanding on the operation between the microprocessor and its
interfacing devices.

3. Apply the programming techniques in developing the assembly language program for
microprocessor application.

4. An ability to design microprocessors based system, components or process as per needs and
specifications

11. Curriculum Content

Unit 1

Evolution of Microprocessors, history of computers, Introduction to Microprocessor, Microprocessor
systems with bus organization, Microprocessor Architecture & Operations, Tristate devices, buffers,
encoder, decoder, latches, Memory devices: Semiconductor memory organization, Category of memory,
I/0O Device.

Unit 2

Register organization, 8085 Microprocessor Architecture, Address, Data and Control Buses, Pin
Functions, Demultiplexing of Buses, Generation of Control Signals, Timing diagrams: Instruction Cycle,
Machine Cycles, T- States, Concept of Address line and Memory interfacing, Address Decoding and
Memory Interfacing.

Unit 3

Classification of Instructions, Addressing Modes, 8085 Instruction Set, Instruction And Data Formats,
Writing assembly language programs, Programming techniques: looping, counting and indexing, Stack
& Subroutines, Developing Counters And Time Delay Routines, Code Conversion, BCD Arithmetic
And 16-Bit Data Operations. The 8085 Interrupts, 8085 vector interrupts.
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Unit 4
Memory interfacing, 1/O interfacing — memory mapped and peripheral mapped I/O Programmable
Interfacing Devices Like 8255A PPI, 8253/8254 Timer, 8259A PIT, 8237 DMA Controller, and Serial
I/O Concepts 8251A USART. Interfacing of above chips with 8085, Programming them In Different
Modes.

Unit 5
A Architecture of 8086, block diagram, register set, flags, Queuing, concept of segmentation, Pin
description, operating modes, addressing modes.

Textbook(s)
1. Microprocessor Architecture, Programming, and Applications with the 8085 Ramesh S.
Gaonkar — Penram International
2. Microcomputers and Microprocessors: The 8080, 8085 and Z-80 Programming, Interfacing
andTroubleshooting John E. Uffenbeck.
Reference Books
1. Microprocessor and Microcontroller fundamentals. The 8085 and 8051 Hardware and Software
William Kleitz

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

List of Experiments
1. To perform 8-bit arithmetic operations between two numbers stored at consecutive memory
locations: addition, subtraction, multiplication, division.
2. To perform 16-bit arithmetic operations between two numbers stored at consecutive
memory locations: addition, subtraction, multiplication, division.
3. To find the largest and smallest element in an array. Also find the sum of elements in an
array.
Generation of Fibonacci series in 8085 in hexadecimal sequence.
Write and execute the program for finding even and odd numbers.
To sort the given number in the ascending and descending order using 8085
microprocessor.
Code conversion:; decimal number to hexadecimal, hexadecimal number to decimal.
To add two 8 bit BCD numbers stored at consecutive memory locations.
. To subtract two 8 bit BCD numbers stored at consecutive memory locations.
O To interface programmable peripheral interface 8255 with 8085 and study its
characteristics in modeO, model and BSR mode.
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Value added Experiments:
1. To interface 8253 Interface board to 8085 mp and verify the operation of 8253 in six
different modes.
2. Tointerface a stepper motor with 8051 microcontroller and operate it.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF312

3. | Course Title Microcontroller
4. | Credits (L:T:P:C) 3:0:1:4

5. | Contact Hours (L:T:P) 3:0:2

6. | Prerequisites (if any) Microprocessor
7. | Course Basket Discpline Core
8. Course Summary

This course will introduce to the students about the elementary knowledge of microcontroller. This
explain that how microcontroller interact with the peripherals like memory and input/output devices?

Students are able to learn the basic programming skills of assembly language.

9. Course Obijectives
1. To understand the concept of microcontroller basedsystem.

2. Toenable design and programming of microcontroller basedsystem.

3. To know about the interfacingcircuits.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:

1. The course provides an understanding of:
2. Micro-controller and itsapplications.
3. Interfacing ofMicrocontroller.

11. Curriculum Content

UNIT 1: INTRODUCTION:

Introduction, Comparison of microprocessor and microcontroller, evolution of microcontrollers from 4
bit to 32 bit, development tools for microcontrollers: Concept of IDE, Editor, Assembler, Compiler,
Linker, Simulator, Debugger and assembler directives.

UNIT 2: MICROCONTROLLER 8051:

Block Diagram, Pin diagram and Pin Functions, General Purpose and Special Function Registers,
Oscillator and clock circuit, Reset circuit, /0O Port circuits, Memory organization, Internal
programand data  memory.

UNIT 3: ADDRESSING MODES, INSTRUCTION SET OF 8051:

Addressing modes and accessing memory using various addressing modes, instruction set: Arithmetic,
Logical, Simple bit, jump, loop and call instructions and their usage. Time delay generation and
calculation, Timer/ Counter programming.

UNIT 4: ASSEMBLY LANGUAGE PROGRAMMING:
Data Transfer: Block move, Exchange, Sorting, Finding largest element in an array. Arithmetic

Instructions: Addition/subtraction, multiplication and division, Boolean & Logical Instructions (Bit
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manipulations). Code conversion: BCD to ASCII, ASCII to Decimal, Decimal to ASCII, Programs to
generate delay using on-Chip timer / Counter.

UNIT 5: INTERFACING AND APPLICATION OF MICROCONTROLLER:

Interfacing of PPI 8255, DAC (0804), Temperature measurement (LM35), interfacing seven segment
displays, displaying information on a LCD, stepper motor interfacing, DC motor interfacing and PWM,
Interfacing a 4 X 4matrix Keypad, Generation of different types of waveforms using DAC.

Textbook(s)

1. Muhammad Ali Mazidi, Janice GillispieMazidi and Rolin McKinlay, ‘The 8051
Microcontroller and Embedded Systems Using Assembly and C’, (Second Edition, Pearson
Education).

Reference Books

e Manish K Patel, “The 8051 Microcontroller Based Embedded Systems”, McGraw Hill, 2014,
ISBN: 978-93- 329-0125-4.

e Raj Kamal, “Microcontrollers: Architecture, Programming, Interfacing and System Design”,
Pearson Education, 2005

o K. J. Ayala, D. V. Gadre, ‘The 8051 Microcontroller & Embedded Systems using Assembly
and C, Cengage Learning , India Edition.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

List of Experiments:
I. Programming

1. Data Transfer - Block move, Exchange, Sorting, Finding largest element in an array.
2. Arithmetic Instructions - Addition/subtraction, multiplication and division.

3. Boolean & Logical Instructions (Bit manipulations).

4. Code conversion: BCD — ASCII; ASCII — Decimal; Decimal - ASCII;

5. Programs to generate delay using on-Chip timer /Counter.

Il. Interfacing

Write Assembly programs to interface 8051 chip to Interfacing modules.

1. Familiarization with KEIL, PROTEUS simulator and trainer kit.

2. Read Push-button switch and display its status on LED.

3. Interfacing 7-Segment LED Display with 8051 microcontroller.

4. Interfacing of 16x2 LCD with 8051 microcontroller and display message on it.

5. Interface 4x4 matrix keyboard with 8051 microcontroller. Display value of pressed switch on
LCD.

6. Stepper and DC motor control interface to 8051 microcontroller.

List of Value Added Experiments:
1. External ADC and Temperature control interface to 8051 microcontroller.
2. Generate different waveforms Sine, Square, Triangular, Ramp etc. using DAC interface to 8051,

change the frequency
and amplitude.
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3. Simple Calculator using 6 digit seven segment displays and Hex Keyboard interface to 8051.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course Electronics & Communication Engineering
2. | Course Code ECF401

3. | Course Title Wireless Communication

4. | Credits (L:T:P:C) 3:1:0:4

5. | Contact Hours (L:T:P) 3:1:0

6. | Prerequisites (if any) Digital communication

7. | Course Basket Discipline Core

8. Course Summary

The course provides an introduction to wireless communication systems. The course will introduce
radio propagation and transmission principles used in different wireless communication systems such
as mobile telephone, satellite communication, TV and radio transmissions. The course will discuss
radio channel characteristics such as fading, interference and doppler shift to develop a good
understanding of the radio engineering area. The course will discuss different techniques used to
support voice, data and video communication in wireless systems. The course will also discuss the
wireless networks and their basic design thereof from theoretical points of view.

9. Course Objectives
This course aims to provide an overview of Wireless Communication networks area and its
applications in communication engineering. This subject also signify the contribution of Wireless
Communication networks to overall technological growth. The main objective of this course is to
understand the various terminologies, principles, schemes, concepts and different methodologies used
in Wireless Communication Networks.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:

a. Basics of Wireless Communication system and technicalchallenges
b. Propagation mechanisms and fadingeffects

c. Wireless transceivers and Multiple accessschemes
11. Curriculum Content

UNIT I: SERVICES AND TECHNICAL CHALLENGES:

Types of Services, Requirements for the services, Multipath propagation, Spectrum Limitations, Noise
and Interference limited systems, Principles of Cellular networks, Review of 2G, 3G cellular systems,
Introduction to OFDM system and evolutionof4G.

UNIT Il: WIRELESS PROPAGATION CHANNELS:

Propagation Mechanisms, Propagation effects with mobile radio, Channel Classification, Link
calculations, Narrowband and Wideband models, Fading effects- Small scale and Large scale fading,
Path loss components.

UNIT HI: WIRELESS TRANSCEIVERS:

Structure of a wireless communication link, Modulation and demodulation — Quadrature/4-
Differential Quadrature Phase Shift Keying, Offset-Quadrature Phase Shift Keying, Phase Shift
Keying, Binary Frequency Shift Keying, Minimum Shift Keying, Gaussian Minimum Shift Keying,
Power spectrum and Error performance in fading channels

UNIT IV: SIGNAL PROCESSING IN WIRELESS SYSTEMS:
Principle of Diversity, Macro-diversity, Micro-diversity, Signal Combining Techniques, Transmit
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diversity, Rake Receiver, Equalizers- Linear and Decision Feedback equalizers, Review of Channel
coding and Speech coding techniques.

UNIT V: MULTIPLE ACCESS SCHEMES:

FDMA- Pre assigned FDMA, Demand-Assigned FDMA, TDMA-Reference Burst; Traffic Date, Frame
Efficiency and Channel capacity, Spread Spectrum Systems- Cellular Code Division Multiple Access
Systems- Principle, Power control, Effects of multipath propagation on Code DivisionMultiple Access

Textbook(s)

1. Rappaport. T.S., “Wireless communications”, Pearson Education,2003
2. Andreas.F. Molisch, “Wireless Communications”, John Wiley — India,2006

Reference Books

= Gordon L. Stuber, “Principles of Mobile Communication”, Springer InternationalLtd.,2001.
= Andrea Goldsmith, Wireless Communications, Cambridge University Press,2007.

12. Teaching and Learning Strategy

All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 30%
Assignments 10%
Laboratory 0%
Quizzes 10%
Final Exam 50%
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1. | Department offering the course EECE

2. | Course Code ECF341

3. | Course Title Digital Design using Verilog
4. | Credits (L:T:P:C) 2:0:1:3

5. | Contact Hours (L:T:P) 2:0:2

6. | Prerequisites (if any) Digital System Design

7. | Course Basket DE

8. Course Summary

This course will introduce students about problem solving technigques using programs and design of
algorithms and their complexity. It also includes overview of elementary data structures such as Arrays,
Stack, Queues, and Linked Lists and advanced data structures such as graphs, trees and hashing. Topics
would include Time and Space Complexities, Lists, Stacks and Queues, Searching and Sorting,
Hashing, Basic concepts in Trees, Advanced concepts in Trees, Priority Queues and Graphs.

9. Course Objectives
e Designing digital circuits, behavioural and RTL modelling of digital circuits using Verilog
HDL.
o Verifying these models and synthesizing RTL models to standard cell libraries and FPGAs.
e Students gain practical experience by designing, modelling, implementing and verifying
several digital circuits.

10. Course Outcomes

The course provides an understanding of:

e Describe Verilog hardware description languages (HDL).

Design Digital Circuits.
Write behavioural models of digital circuits.
Write Register Transfer Level (RTL) models of digital circuits.
Verify behavioural and RTL models.
Describe standard cell libraries and FPGAs.
Synthesize RTL models to standard cell libraries and FPGAs.
Implement RTL models on FPGASs and Testing & Verification.

11. Curriculum Content

UNIT 1:
ASIC design flow, Introduction to Verilog; Design methodologies, Language construct and lexical
conventions. Data types; System task and compiler directives, modules and ports, Gate level modeling.

UNIT 2:
Modeling at data flow level, Continuous Assignment Statement; Delays; Operators; Verilog for
combinational Circuits, Design of Adder, Subtractor, Decoders, Encoders, Multiplexer, code Converter.

UNIT 3:

Behavioral modeling: Structured procedures, procedural assignments, Timing Controls; Conditional
statements: case, case x and case z statements; Loops: while, for, repeat, forever; Sequential and
parallel blocks, force-release; Construct assign-de-assign construct; Design of Flip flop using Verilog;
Design of Shift register using Verilog; Design of Counters using Verilog.

UNIT 4:

Functions, Tasks; Timing and delays: delay models; Path delay modeling, timing checks; Switch level
modeling: Switch- modeling elements; switch level modeling: Examples User defined primitives: UDP,
Combinational UDP; User defined primitives: Sequential UDP, UDP Table Shorthand Symbols
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UNIT 5:
State Machine: Moore state model; State Machine: Mealay state model; Verilog code for Moore-type
FSM, Specification of Mealy FSM using Verilog; Mealy-type FSM for Serial Adder and Verilog code
Moore-type FSM for Serial Adder and Verilog code; Programmable logic device: Introduction, Block
diagram. Macrocell structures and characteristics of PLDs and CPLDs; Macrocell structures and
characteristics of PLDs and CPLDs. FPGA design flow; Architecture and features of FPGAs.
List of Experiments:

1. Simulation using all the modeling styles and Synthesis of all the logic gates using Verilog

HDL.

2. Simulation using all the modeling styles and Synthesis of 1-bit half adder and 1-bitFull adder
using
Verilog HDL.
Simulation using all the modeling styles and Synthesis of 2:1 Multiplexer and 4-4:1Multiplexer
using
Verilog HDL.
Simulation and Synthesis of 1:4 Demultiplexer using Verilog HDL.
Simulation and Synthesis of 2:4 Decoder using Verilog HDL.
Simulation and Synthesis of 4:2 Encoder using VERILOG HDL.
Simulation and Synthesis of 4:2 Priority Encoder using VERILOG HDL.
10 Simulation and Synthesis of magnitude comparator 1-bit using VERILOG HDL.
11. Simulation and Synthesis of D flip flop using VERILOG HDL.
12. Simulation and Synthesis of JK, T Flip Flop using VERILOG HDL

Hw
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Textbook(s)
1. Samir Palnitkar, ‘Verilog HDL’, Sunsoft Press.
2. Charles Roth, ‘Fundamental of Logic Design’, Cengage Learning.

Reference Books
1. T.R. Padmanabhan& B. Bala Tripura Sundari, ‘Design through Verilog HDL’, Wiley Pub. 2007.
2. Michael John Sebastian Smith, ‘Application-Specific Integrated Circuits’, Addison-Wesley,
1997.
3. Stephen Brown and ZvonkoVranesic, ‘Fundamentals of Digital Logic with Verilog Design’,
Third Edition, McGraw Hill.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF342

3. | Course Title Filter Design

4. | Credits (L:T:P:C) 2:0:1:3

5. | Contact Hours (L:T:P) 2:0:2

6. | Prerequisites (if any) EDC/Analog Circuits
7. | Course Basket Discipline Elective

8. Course Summary
This course emphasizes the students about the designing of analog filters and their design issues. The
subject focuses the core designing of active filters for high frequency applications.

9. Course Objectives

o Introduction to Active Filters

° To learn and develop the design approach of active filters

° To study the basic parameters that affects the performance of active filters
° To study higher order and universal filters.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
e The course provides an understanding of Active filters
e Understanding of Development and design approach for analog filtering
o Skills to design the high frequency analog filters.

11. Curriculum Content

UNIT 1: Introduction to Active Filters:
Filters and Signals, Filter type, mathematics of elementary filters (Butterworth, Chebyshev, Bessel-
Thomson and Elliptical Filters), Active filter applications, VCVS.

UNIT 2: Sallen — Key Filters & Universal Filters:

Sallen —Key Filters (First order and Second order LPF & HPF), Multi-Feedback Filter-Low Pass and
High Pass Filters, Deliyannis’s Band Pass Filter, Universal Filter (State Variable Filter)-Second order
Low-Pass and Second Order High — Pass Filters.

UNIT 3: Sensitivity & Filters with GIC:
Magnitude and Phase Sensitivity, root sensitivity, Filter with GIC (Generalized Impedance Converter)-
LPF, HPF & Narrow band — pass and band rejected.

UNIT 4: OTA Filters & Delay Filters:

Singe OTA Low —Pass Filter with passive components — First Order and Second order, OTA-C Filter,
Non-ideal features of OTA, Time delay & Transfer function, Bessel-Thomson response, Design of
Bessel-Thomson filter.

UNIT 5: Switched Capacitor Filters:
Switched Capacitor Resistors, Integrator, Universal Filters, LMF100, Low pass, high pass filters,
limitations of SC — Filters.

List of Experiments:
1. Introduction to PSPICE Simulation.
2. PSIPCE Simulation of differential amplifier.
3. PSIPCE Simulation of Op-Amp based Differentiator, Integrator.
4. PSIPCE Simulation of Op-Amp based Rectifier, clipper and clamper circuits.

Approved by the Academic Council at its 17" Meeting held on 24.03.2021



Course Structure & Syllabus of B.Tech.- Electronics & Comm. Engg.
Applicable for Batch: 2021-25

5. PSIPCE Simulation of Wien- Bridge Oscillator.

6. PSIPCE Simulation of Passive filters (LPF & HPF).

7. PSIPCE Simulation of passive filters (NB — BP & BR)

8. PSIPCE Simulation of Op-Amp based square wave generator.

9. PSIPCE Simulation of Op-Amp based first order active filter (LPF & HPF).
10. PSIPCE Simulation of Op-Amp based second order active filter (LPF & HPF).

Textbook(s)
1. S.APACTITIS, ‘Active Filters -Theory and Design”, CRC Press, Taylor &Francis.

2. Rolf Schumann, Haigiao Xiao, and Mac Van Valkenburg, ‘Design of Analog Filters’,
SecondEdition,

Reference Books
1. M.E.Van Valkenburg, Holt Sonders, ‘Analog Filter Design’, International Edition (HRW
Series)
2. Steve Winder, ‘Analog and Digital Filter Design’, Second Edition, Newnes Pub. USA.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF343

3. | Course Title VLSI Technology
4. | Credits (L:T:P:C) 3:0:0:3

5. | Contact Hours (L:T:P) 3:0:0

6. | Prerequisites (if any) EDC

7. | Course Basket Discipline Elective
8. Course Summary

The main focus of the subject is on semiconductor processes involved in the fabrication of very
verylarge scale silicon integrated circuits involving billions of transistors. Initially, the course will
attempt to study a comprehensive range of individual processes, and towards the end, these processes
are integrated together into a process schedule for the fabrication of CMOS and bipolar VLSI circuits.
Because integrated circuits fail from time to time, failure analysis plays an important role in process
development. The course will include lectures on analytical techniques employed in understanding the
causes of failure in order to modify the processes for better reliability.

9. Course Objectives
This course aims to To understand the unit processes which comprise fabrication process of silicon
integrated circuits. This subject also focusTounderstand basic process sequence of various transistors
and IC. The main objective of this course is to understand the various terminologies, principles,
schemes, concepts and different methodologies used in VLSI technology.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
1. Basic processes which are required for ICfabrication
2. Process sequences forlCs
3. Problems involved in microfabrication

11. Curriculum Content

UNIT 1:

Crystal Growth: MGS, EGS, Czochralski crystal Puller, Silicon shaping, Wafer Preparation.
Epitaxy: Vapor phase epitaxy, liquidphaseepitaxy.

UNIT 2:

Oxidation: Thermal oxidation, dry and wet oxidation, plasma oxidation Lithography: Photo
lithography, electron beam lithography and X-ray lithography

Diffusion: Fick’s laws, diffusion mechanisms, Constant source and limitedsourcediffusion
UNIT 3:

lon Implantation, Reactive Plasma Etching, Di-electric and Poly-SiliconFilmDeposition

UNIT 4:
Metallization: Thermal evaporation, electron beam evaporation, Sputtering, Metallization Failure
mechanism Isolation Techniques

UNIT 5:
Assembly & Packaging: Die bonding, wire bonding, packaging
IC fabrication Process Sequence: Process sequence for BJT,NMOS,CMOSICs

Textbook(s)
1. S.M.Sze, VLSI Technology, Mc GrawHill.

2. S.K.Ghandhi, VLSI FabricationPrinciples.
Reference Books
1. Pucknell DA &Eshraghian K, Basic VLSI Design,PHI
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12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 30%
Assignments 10%
Laboratory 0%
Quizzes 10%
Final Exam 50%
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1. | Department offering the course EECE

2. | Course Code ECF441

3. | Course Title Data Communication and Networks
4. | Credits (L:T:P:C) 3:0:0:3

5. | Contact Hours (L:T:P) 3:0:0

6. | Prerequisites (if any) Principle of communication

7. | Course Basket Discipline Elective

8. Course Summary

This course focuses on the fundamentals of data communication networks. One goal is to give some
insight into the rationale of why networks are structured the way they are today and to understand the
issues facing the designers of next-generation data networks. Much of the course focuses on network
algorithms and their performance. Students are expected to have a strong mathematical background
and an understanding of probability theory. Topics discussed include: layered network architecture,
Link Layer protocols, high-speed packet switching, queueing theory, Local Area Networks, and Wide
Area Networking issues, including routing and flow control

9. Course Objectives
e To understand the concept of Computer Communication.
e To learn the basics of Data communication and Networks
e To understand the concept of protocols and security of data communication network.
e To develop and design the protocol systems for advance computer communication.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:
Understanding and Implementation of Computer Networks.
Understanding the concept of Protocols and its design structure.
Understand and apply the technologies of communication in data communications.
Understand and implementation of algorithms in routing and congestion.
Understand and implementation of network and data security.

ok wn

11. Curriculum Content

UNIT 1: Introduction to Data Communication Network & Physical Layer:

Switching systems, network hardware and software, Layering, design issues for layering, reference
models and their comparison, example of networks. Physical Layer: Transmission media and channel
impairments, modulation, multiplexing, digital channels, switching.

UNIT 2: Data Link Layer:

Design issues, framing, error control, elementary data link protocols and sliding window
protocols, HDLC, data link layer in internet. Medium Access Control : Channel allocation problem,
MAC protocols- Aloha, CSMA, collision free protocols, limited contention protocol, Ethernet, IEEE
802.3 standard, Repeaters, bridges, routers and gateways.

UNIT 3: Network Layer:

Design issues, VC and datagram subnets, routing algorithms for wired and wireless hosts, congestion
prevention policies, load shedding. Connectivity of networks, connectionless internetworking,
internetwork routing, fragmentation, IP protocols, IP addressing, OSPF, IPv6.

UNIT 4: Transport Layer:

Transport service and primitives, Addressing, connation establishment and release, flow control,
buffering, multiplexing and crash recovery. Introduction to UDP. Modeling TCP connection
management, TCP congestion control, Performance issues.
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UNIT 5: Higher Layers:
DNS name space and DNS server, overview of www, http. Introduction of cryptography, substitution
cipher and transposition cipher, DES, cipher methods, public key algorithms. Social issues - privacy,

freedom of speech, copy right.

Textbook(s)
1. Forouzan, B.A., “Data Communication and Networking”, 4th Ed., Tata McGraw-Hill.

2. Ertsekas, Dimitri, and Robert Gallager. Data Networks (2nd Edition). Upper Saddle River, NJ:
Prentice Hall, 1991. ISBN: 0132009161.

Reference Books
1. Kurose, J.F. and Ross, K.W., "Computer Networking: A Top-Down Approach Featuring the

Internet”, 3rd Ed., Addison Wesley.
2. Tanenbaum, A.S, “Computer Networks”, 4th Ed., Pearson Education.
3. Stallings W., “Data and Computer Communication”, 8th Ed., Prentice-Hall.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 40%
Assignments 10%
Laboratory 0%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF344

3. | Course Title ADVANCED ANTENNAS

4. | Credits (L:T:P:C) 2:0:1:3

5. | Contact Hours (L:T:P) 2:0:2

6. | Prerequisites (if any) Principles of Antenna and Wave Propagation
7. | Course Basket Discipline Elective

8. Course Summary
The course provides an understanding of transmission parameter, antenna parameter, RF Antennas
Microstrip antenna, and array.
Also provides an understanding of Morden antennas as SIW, conformal, leaky wave and beamforming
NW etc.

9. Course Objectives

1. The objective of this course is to provide an in-depth understanding of modern antenna
concepts, and practical antenna design for various applications.

2. The course will explain the theory of different types of antennas used in
communicationsystems.

3. Starting from the basic antenna parameters, the course will discuss various types of antennas
including the planar printed antennas.

4. An in-depth study will be made for the analysis and design of different types on antennas
currently being used in wireless and satellitecommunication.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
The course provides an understanding of:
e Fundamental concepts, Basic antenna parameters, Radiation from wires and loops, Aperture
and Reflector Antennas, Broadband Antennas, Micro strip Antennas, AntennaArrays
Basic Concept of SmartAntennas.
o A brief introduction of smart antenna concept will be given at the end with a view that the
student can further explore the topic, ifinterested.

11. Curriculum Content
NIT 1: Introduction- Antenna and its parameter:
Fundamental Concepts: Physical concept of radiation, Radiation pattern, near- and far-field regions,
reciprocity, directivity and gain, effective aperture, polarization, input impedance, efficiency, Friis
transmission equation, radiation integrals and auxiliarypotentialfunctions.

NIT 2: Radiation from Wires, Loops And Aperture Antenna:

Small circular loop, Huygens’ principle, radiation from rectangular and circular apertures, design
considerations, Babinet’s principle, Radiation from sectoral. Broadband Antennas:Broadband concept,
Log-periodic antennas, frequencyindependentantennas.

NIT 3: Microstrip Antennas and Array:

Basic characteristics of microstrip antennas, feeding methods, design of rectangular and circular patch
antennas, Analysisofuniformlyspacedarrayswithuniformandnon-
uniformexcitationamplitudes,extensiontoplanararrays,MS Arrays, Antenna for mobile communication &
personalwirelesscommunication.

NIT 4: Introduction to Satellite Communications Antenna:
Contoured Beam Antennas, Multiple Beam Antennas, Multi-Band Antennas, Reconfigurable Beam
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Antennas, Hybrid Antennas, PIM, Multipaction, TestMethods.

NIT 5: Basic Concepts of Modern Antennas:
Concept and benefits of smart antennas, Fixed weight beamforming basics, Adaptive beamforming,
Conformal Antenna, SIWAntenna.

LIST OF EXPERIMENTS

Design and simulation of rectangular patch antenna using micro strip feedline.
Design and simulation of rectangular patch antenna using probefeed.

Design and simulation of circular patch antenna using micro strip feedline.
Design and simulation of circular patch antenna using insetfeed.

Design and simulation of antenna arrays using patchantennas.

Design and simulation of any conformalantenna.

Design and simulation inset feed waveantenna.

Design and simulation of monopoleantenna.

NG~ E

Textbook(s)
1. C. A. Balanis, "Antenna Theory and Design", 3 rd Ed., John Wiley & Sons.,2005.

Reference Books
1. Constantine A. Balanis “Modern Antenna Handbook”, 780470036341 |OnlineISBN:
9780470294154 |DOI:10.1002/9780470294154,Copyright © 2008 John Wiley & Sons, Inc.
2. Thomas A. Milligan “Modern Antenna Design” (Wiley — IEEE) ,2™edition, Hardcover — 29
Jul2015

3. W. L. Stutzman, and G.A. Thiele, "Antenna Theory and Design", 2 nd Ed., John Wiley &
Sons.,1998.

4. R.S. Elliot, "Antenna Theory and Design", Revised edition, Wiley-IEEE Press.,2003.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.
13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 30%
Assignments 10%
Laboratory 0%
Quizzes 10%
Final Exam 50%
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1. | Department offering the course Electronics & Communication Engineering
2. | Course Code ECF442

3. | Course Title Digital Image Processing

4. | Credits (L:T:P:C) 2:0:1:3

5. | Contact Hours (L:T:P) 2:0:2

6. | Prerequisites (if any) Digital Signal Processing

7. | Course Basket DE

8. Course Summary
This course will introduce students about digital image processing and its use in different kind of
applications like medical imaging and satellite imaging. The course offers the understanding of image
processing with different — different algorithms and techniques along with all techniques used digital
image processing.

9. Course Objectives
e To learn the fundamentals of Digital Image Processing
e To learn the basic operations of Digital Image Processing
e To develop the algorithms for DIP
e To study various transforms and filters used in DIP.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
e The course provides an understanding of:
e Digital Image Processing and its scientific significance.
o Skill to develop the algorithm for digital image processing.
o Skills to use digital signal processing in various applications.

11. Curriculum Content

UNIT 1: Fundamentals of Digital Image Processing:

Motivation and Perspective, Applications, Components of Image Processing System, Element of Visual
Perception, A Simple Image Model, Sampling and Quantization.

Image Enhancement in Spatial Domain: Introduction; Basic Gray Level Functions — Piecewise-Linear
Transformation Functions: Contrast Stretching; Histogram Specification; Histogram Equalization; Local
Enhancement; Enhancement using Arithmetic/Logic Operations — Image Subtraction, Image Averaging;
Basics of Spatial Filtering; Smoothing - Mean filter.

UNIT 2: Image Enhancement in Frequency Domain:

Fourier Transform and the Frequency Domain, Basis of Filtering in Frequency Domain, Filters — Low-
pass, High-pass; Correspondence between Filtering in Spatial and Frequency Domain; Smoothing
Frequency Domain Filters — Gaussian Low pass Filters; Sharpening Frequency Domain Filters —
Gaussian High pass Filters. Image Restoration: A Model of Restoration Process, Noise Models,
Restoration in the presence of Noise only-Spatial Filtering — Mean Filters: Arithmetic Mean filter,
Geometric Mean Filter, Order Statistic Filters — Median Filter, Max and Min filters; Periodic Noise
Reduction by Frequency Domain Filtering—Band pass Filters; Minimum Mean-square Error Restoration.

UNIT 3: Colour Image Processing:

Colour Image Processing: Color Fundamentals, Color Models, Converting Colors to different models,
Color Transformation, Smoothing and Sharpening, Color Segmentation. Morphological Image
Processing: Introduction, Logic Operations involving Binary Images, Dilation and Erosion, Opening and
Closing, Morphological Algorithms — Boundary Extraction,  Region  Filling,  Extraction  of
Connected Components, Convex Hull, Thinning, Thickening.
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UNIT 4: Image Registration & Segmentation:

Registration: Introduction, Geometric Transformation — Plane to Plane transformation, Mapping, Stereo
Imaging—Algorithms to Establish Correspondence, Algorithms to Recover Depth segmentation:
Introduction, Region Extraction, Pixel-Based Approach, Multi-level Thresholding, Local Thresholding,
Region based Approach, Edge and Line Detection: Edge Detection, Edge Operators, Pattern Fitting
Approach, Edge Linking and Edge Following, Edge Elements Extraction by Thresholding, Edge
Detector Performance, Line Detection, Corner Detection.

UNIT 5:
Feature Extraction: Representation, Topological Attributes, Geometric Attributes. Description:
Boundary-based Description, Region-based Description, Relationship. Object Recognition:
Deterministic Methods, Clustering, Statistical Classification, Syntactic Recognition, Tree Search, Graph
Matching.

List of Experiment:
1. Display of Gray scale Images.r

2. Histogram Equalization.

3. Design of Non-linear Filtering

4. Determination of Edge detection using Operators.
5. 2-D DFT and DCT

6. Filtering in frequency domain.

7. Display of color images.

8. Conversion between color spaces.

9. DWT of images.

10. Segmentation using watershed transform

Textbook(s)

1- Rafael C. Gonzalvez and Richard E.Woods., Digital Image Processing 2nd Edition, Pearson
Education.

Reference Books

¢ AK. Jain., Fundamentals of Digital Image Processing, Prentice Hall, Upper Saddle River, NJ.
e R.J. Schalkoff. , Digital Image Processing and Computer Vision, John Wiley and Sons, NY.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.
13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course Electronics & Communication Engineering
2. | Course Code ECF443
3. | Course Title Design of Communications
4. | Credits (L:T:P:C) 3:0:0:3
5. | Contact Hours (L:T:P) 3:0:0
6. | Prerequisites (if any) Principle of
Communication
7. | Course Basket Discipline Elective

8. Course Summary
This course will introduce students about the designing aspects of various communication systems. It
will also make the students to explore the different aspects of

9. Course Objectives
e To understand the concept of Radio Communication System design and theirperformance

e To understand the basics of Radio circuit design for communicationnetworks
e To learn the basics of receiver design and with different — different modulationtechniques
o To understand the concept of frequency synthesis and FrequencyMixing

10. Course Outcomes
The course provides an understanding of:
e Basic Receivers design for radiocommunication.
e Noise Performance of CommunicationNetworks
e Skills to use Modern Communication systemdesign

11. Curriculum Conten
UNIT 1:

Radio Communication Systems, Network Noise & Intermodulation Distortion:
Introduction to Radio Communication Systems, Noise sources, noise measures, design of low noise
networks, inter- modulation distortions. Frequency selective networks and transformers: Series
resonant circuits, parallel resonant circuits with transformers, impedance matching and harmonic
filtering using reactive networks.
UNIT 2:
Radio Circuits & Amplifiers: General features of audio amplifiers, audio mixers, Wideband amplifiers:
Review of high frequency analysis of BJT and FET amplifiers, input compensation, neutralization and
feedback techniques for wide banding cascade amplifiers, high frequency amplifiersusingMOSFETS

UNIT 3:
Phase Locked Loop Circuits Basic PLL operation, transient response of PLL, Linear model of the PLL-
1st order, 2nd order PLL, lock range and capture range, phase detectors, PLL application- tracking
filters, angle modulation, frequency demodulation, amplitude demodulation, phaseshifters, signal
synchronizers, frequency translators PLL IC 565, digital PLL.

UNIT 4:

Frequency Synthesizers: Direct frequency synthesis, frequency synthesis by phase lock, 565 as
frequency synthesizer, effect of reference frequency on loop performance variable modulus dividers,
down conversion, methods for reducing switching time, multiple loop frequency synthesizer, fractional
N loops, direct digital synthesis, synthesizer design.

UNIT 5:

Mixers, Modulators & Demodulators: Frequency mixers, switching type mixers, diode ring mixers,
square law mixers, BJT and FET mixers, review of balanced modulator principle, applications of
balanced modulator, IC based Balance modulator/demodulator, amplitude modulators, product
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detector, frequency doubler, AM generationanddetection.

Textbook(s)
1. Modern Communication Circuits-Jack Smith, Mc-Graw Hill publication

Reference Books
e Stensby, J. L., Phase Locked Loops, CRC Press LLC, Boca Raton, FL,1997.
e Bowick, C., RF Circuit Design, Newnes Publishing, Burlington, MA,1982.
e McClaning, K. and Vito, T., Radio Receiver Design, Noble Publishing Corp., Atlanta,
GA,2000.
e Tomasi, W., Advanced Electronic Communications Systems, Fifth Edition, Prentice-Hall Inc.,
Englewood Cliffs, NJ,2001.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Computer
13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 40%
Assignments 10%
Laboratory 0%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE
2. | Course Code ECF444
3. | Course Title OPTICAL FIBRE COMMUNICATION
4. | Credits (L:T:P:C) 2:0:1:3
5. | Contact Hours (L:T:P) 2:0:2
6. | Prerequisites (if any) Principle of
Communication
7. | Course Basket Discipline Elective

8. Course Summary
This course will introduce students about the overview of Optical Communication Link and Optical
fiber characteristics: modes, loss, dispersion, nonlinearities. This course also provide the knowledge
of optical transmitters components like directly modulated semiconductor lasers, and receivers end
components like photodiodes, avalanche photodetectors. It can also familiarize the students about
system design and performance: bit-error rate, signal-to-noise ratio and Optical amplifiers: Erbium-
doped fiber amplifiers, Rmaan amplifiers

9. Course Objectives
¢ Compute and simulate the modes in slab waveguide, step index fiber and graded indexfiber.
e Calculate and simulate optical fiberparameters.

e Calculate and simulate the attenuation and signal degradation infiber.

e Understand the structure, the performance and the signal analysis of optical sources
anddetectors.

o Design optimum single mode and multimode fiberlink

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
e To comprehend the basic elements of optical fiber transmission link, fibermodes

e To visualize the significance of the different kind of losses, signal distortion in optical wave
guides,signal degradation factors and dispersion management techniques in optical
systemperformance.

e To compare the various optical source materials, LED structures, quantum efficiency as well
as structuresand figure of merit of Laserdiodes.

e To analyze the fiber optic receiver operation andconfiguration.

o To analyze the system performance of optical transmitters,receivers.

e To analyze and deign optical fiber link with encapsulation of different systemcomponents.
11. Curriculum Content

UNIT 1: Overview of Optical fiber Communications:

Optical Spectral bands, Evolution of fiber optic system, Elements of an optical fiber transmission
link, transmission widows, advantages of optical fiber link over conventional systems, applications
of fiber optic transmission systems. Optical fibers: Structures, Waveguiding : Optical fiber modes
and configurations, Mode theory, Step Index and Graded
Index(Gl)fibers,singlemodeandmultimodefibers,Derivationfornumericalaperture,
Vnumberandmodessupported by step index fiber, mode field diameter, Numerical aperture and
modes supported by Gl fibers, fiber materials, linearly Polarizedmodes.

UNIT 2: Signal Degradation in Optical Fibers :

Signal distortion in optical waveguides, attenuation, scattering loss, bending loss, pulse broadening in
multimode fiber, derivations, graded index fiber, Characteristics of Single Mode Fibers, dispersion in
single mode fiber and derivations, dispersion shifted fiber, dispersionflattenedfiber.
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UNIT 3: Optical sources and power launching:

Optical Sources: Semiconductor Physics background, Light emitting diode (LEDs)- structures,
materials, Figure of merits, characteristics & Modulation. Laser Diodes - threshold conditions,
Einstein relation.Diode Rate equations, resonant frequencies, structures, characteristics and figure of
merits, single mode lasers, Modulation of laser diodes, Spectral width , temperature effects, and
Light source linearity. Power Launching and Coupling : Source to fiber power launching, fiber-to-
fiber joints, LED coupling to single mode fibers, Splicing single mode fiber

UNIT 4: Photodetectors:

Principles of operation, types of detectors , photodiode materials, photodetector noise, detector
response time, temperature effects on gain, comparisonofphotodetectors.

UNIT 5: Optical Receiver Operation:

Receiver operation, error sources, receiver configuration, Preamplifier types, Eye diagrams, Coherent
detection, Specification of receivers

Transmission Systems: Point —to-point link —system considerations, Link power budget and rise time
budget methods for design of optical link,linecoding.

List of Experiments:
Setting -up of Analog/ Digital Optical communicationLink

Measurement of attenuation characteristics of an opticalfiber
Measurement of NA of a multimodefiber

Measurement of Mode field diameter of a single modefiber.
Measurement of Dispersion of opticalfiber

Performance of PAM,PWM and PPM on fiber opticlink

Preparation of optical fiber end and practices onsplicing/connectorization
Setting -up of voice link on Optical communicationLink

Calculate for Step Index Fibers (using MATLAB): NA, Acceptance Angle, Normalized
propagation constant 3, V number, Check whether the fiber is single mode or multi-mode,
graph- b vsV.
10. Calculate for Graded Index Fibers (using MATLAB):Normalizedpropagation constant f,
V number, Check whether the fiber is single mode or multi-mode, graph- b vs V, cut
offwabelength.
Textbook(s)
1. Gerd Keiser, Optical Fiber Communications, third edition, McGraw Hill

© o Noak~wDd PR

Reference Books
e John M. Senior, Optical Fiber Communications,PHI/Pearson
e DjafarMymbaev& Lowell L, Scheiner, Fiber optical communication Technology,Pearson
e G. Agrawal, Fiber optic Communication Systems, John Wiley andsons

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%

Approved by the Academic Council at its 17" Meeting held on 24.03.2021



Course Structure & Syllabus of B.Tech.- Electronics & Comm. Engg.
Applicable for Batch: 2021-25

1. | Department offering the course EECE

2. | Course Code ECF345

3. | Course Title Matlab For Engineers
4. | Credits (L:T:P:C) 2:0:1:3

5. | Contact Hours (L:T:P) 2:0:4

6. | Prerequisites (if any) None

7. | Course Basket Discipline Elective

8. Course Summary
This course develops programming skills for data analysis,numerical analysis and graphical
visualization.

9. Course Objectives
e To aim at providing programming skills from basic level onwards using MATLAB
software
e Toaim at using MATLAB software for data acquisition, data analysis,
e Toaim at using MATLAB software for graphical visualization, numerical analysis,
algorithm development, signal processing and many other applications.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
o lllustrate the direct connection between the theory and real-world applications

encountered in the typical engineering and technology programs.

11. Curriculum Content

Unit 1:
Basics MATLAB environment, Variables, Basic data types, Relational and Logic operators, Conditional
statements, Input and Output, Loops and branching.

Unit 2:

Matrices Creating and Manipulating matrices, Matrix maths and Matrix functions, Colon operator,
Linspace, Cross product, Dot product, Logical functions, Logical indexing, 3-dimensional arrays, Cell
arrays, Structures, Plotting: 2-D and 3-D plots: Basic plots, subplots, Histograms, Bar graphs, Pie charts.

Unit 3:
Simulink Introduction, Block diagram, Functions, Creating and working with models, Defining and
managing signals, Running a simulation, analyzing the results.

Unit 4:

M-file scripts Creating, saving and running an M-file, Creating and running of a function, Function
definition line, H1 and help text lines, Function body, Sub-functions, Nested functions, File 1/O
handling, M-file debugging.

Unit 5:

Applications Root finding, Data analysis, Statistical functions, Polynomials, Curve fitting, Interpolation,
Ordinary differential equations, Integration and differentiation, Signal processing applications, Circuit
analysis applications, Control system applications.

Textbook(s)
¢ D Hanselman and B Littlefield, Mastering Matlab 7, Pearson Education.
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Reference Books

e A Gilat, Matlab: An Introduction with Applications, John Wiley and Sons, 2004.

e Y Kirani Singh and B BChaudhari, Matlab Programming, Prentice Hall of India, 2007

e Steven T Karris, Introduction to Simulink with Engineering Applications, 2nd edition,
Orchard Publication, 2008.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF445

3. | Course Title Satellite Communication

4. | Credits (L:T:P:C) 3:0:0:3

5. | Contact Hours (L:T:P) 3:0:0

6. | Prerequisites (if any) Principle of Communication
7. | Course Basket Discipline Elective

8. Course Summary

This course will introduce students to Basic satellite system and it’s functioning, Orbital dynamics
and satellite launching mechanism, Functioning of Space segment and Earth Station ,Satellite link
design, Uplink, downlink and Transponder model, Latest applications of services provided by satellite
systems

9. Course Objectives
e To introduce the students to Satellite systems and their functioning
To understand the orbital dynamics and satellite launching mechanism.
To understand the space segment and the functioning of various satellite subsystems
To understand the Earth station system architecture and satellite link design
To understand the latest satellite mobile services and specialised services in use.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
The course provides an understanding of:
e Basic satellite system and it’s functioning
Orbital dynamics and satellite launching mechanism
Functioning of Space segment and Earth Station
Satellite link design equations
Latest applications of services provided by satellite systems

11. Curriculum Content

Unit 1: OVERVIEW OF SATELLITE SYSTEMS, ORBITS AND LAUNCHING METHODS
Evolution of satellite systems, Basic elements of a satellite system, Satellite Frequency bands, Orbital
Satellites, Kepler’s Laws, Orbital Elements, Solar time and Sidereal Time, Satellite orbits, Orbital
perturbations, Orbital parameters, Look angles, Satellite launching Mechanism.

Unit 2: SPACE SEGMENT

Introduction to satellite subsystems, Transponder subsystem, Antenna Subsystem, AOCS, TT&C
Subsystem, Communication Subsystems, Power Subsystem, Thermal Subsystem, Reliability and
Quality Assurance .

Unit 3: EARTH SEGMENT & SATELLITE LINK DESIGN:

Elements of earth station, Types of earth station — FSS, BSS, MSS, Earth station architecture, Earth
station design considerations, Satellite Link design: basic transmission equation, Satellite uplink
model, Satellite downlink model, Transponder model, Link Equations, Noise considerations- Overall
System Noise Temperature, Noise calculation for cascaded stages, G/T ratio for earth stations

Unit 4: SATELLITE MULTIPLE ACCESS TECHNIQUES

FDMA: Single Access — Pre assigned FDMA, Demand-Assigned FDMA, SPADE System.
Bandwidth-limited and Powerlimited TWT amplifier operation, FDMA downlink analysis. TDMA:
Reference Burst; Traffic Date, Frame Efficiency and Channel capacity, pre-assigned TDMA, Demand
assigned TDMA. CDMA: Direct Sequence CDMA system, Frequency Hopping CDMA system
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Unit- 5: SATELLITE MOBILE AND SPECIALIZED SERVICES

Satellite Mobile Services: Satellite Mobile Services ,Radarsat , Global Positioning System
Orbcomm, Satellite telephony, Satellite television, Satellite radio, satellite Data Communication
Services. Specialized Services: Weather forecasting satellites, navigation Satellites, Military
communication Satellites, EDUSAT systems, Telemedicine.

Textbook(s)
1. Dennis Roddy, Satellite Communications, McGraw Hill , 3rd Edition 2001

Reference Books
1. M.Richharia- Satellite Communication Systems, Mc Graw Hill, 2nd Edition
2. Timothy Pratt,CharlesBostian& Jeremy Allnutt, Satellite Communications, John Wiley &
Sons, 2nd Edition,2006
3. R.N.Mutagi-, Satellite Communications- Principles and Applications, Oxford University
Press, Ist Edition 2016

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 30%
Assignments 10%
Laboratory 0%
Quizzes 10%
Final Exam 50%
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1. | Department offering the course EECE

2. | Course Code ECF446

3. | Course Title OPTICAL NETWORK

4. | Credits (L:T:P:C) 3:0:0:0

5. | Contact Hours (L:T:P) 3:0:0

6. | Prerequisites (if any) Optical Fiber Communication
7. | Course Basket Discipline Elective

8. Course Summary

The course will give the student in-depth understanding of the functionality of optical networks and
how they may be implemented. How an optical network can work together with an IP-based network
infrastructure for ensuring both high reliability and performance in access, metro and transport
networks, is paid special attention and Media-Access Control Protocols. The topics covered include
building blocks for optical networks and systems.Principles and the function of optical circuit switched
networks, both network elements like reconfigurable add/drops and optical cross-connects as well as
the principle of a wavelength routed optical network are covered

9. Course Objectives

= Define the main possibilities and limitations of optical networktechnologies

= |dentify and illustrate the main differences between optical networking and
traditionalnetworking

= Solve simple WDM network design and optimizationproblems

= Assess the concept and analyse/compare the benefits of various optical layer
survivabilitystrategies

= |dentify, illustrate, and compare the main issues in management and control of
opticalnetworks

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
= Understand the concept of optical networking components andarchitectures.
= Gain wide knowledge of Optical Networks andapplications.

11. Curriculum Content
UNIT 1: Introduction and Components:
Light propagation in optical fibers-Loss & bandwidth, Services, Circuit Switching, Packet
Switching, Optical Networks, Optical Layer, Transparency and All Optical Networks. Couplers,
Isolators & Circulators, Multiplexers & Filters, Optical Amplifiers- Erbium Doped Fiber
amplifiers, Raman amplifiers, Semiconductor optical Amplifiers, Cross talk in SOAs.,
Switches,WavelengthConverters.

UNIT 2: Optical Network Architectures:
Introduction to Optical Networks; SONET / SDH, Metropolitan-Area Networks, Layered

Architecture ; Broadcast and Select Networks — Topologies for Broadcast Networks, Media-
Access Control Protocols, Test beds for Broadcast &  Select WDM;
WavelengthRoutingArchitecture.

UNIT 3: Network and Design:
SONET/SDH- Multiplexing, SONET/ SDH Layers, Frame Structure, Frame Structure, Physical

Layer, Elements of a SONET/SDH Infrastructure. ATM - Functions of ATM, Adaptation Layers,
Quality of Service, Flow Control, Signaling and Routing. WDMNetworkElements.

UNIT 4: Transmission System Engineering:
System Model, Power Penalty, Transmitter, Receiver, Optical Amplifiers, Cross talk, Dispersion, Fiber
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Nonlinearities, Wavelength Stabilization .Design of Soliton Systems, Design of Dispersion—
ManagedSolitonSystems

UNIT 5: WDM Network Design andManagement:

Optical Line Terminals, Optical Line Amplifiers, Optical Add/Drop Multiplexers, Optical Cross
connects. Cost Trade Offs, wavelength assignment problems, ,LTD and RWA Problems, Dimensioning
Wavelength-Routing Networks, Overall design considerations; Control and Management — Network
management functions, Configuration management, Performance management, Fault management,
Optical safety,Serviceinterface.

Textbook(s)
1. Rajiv Ramaswami and Kumar N. Sivarajan, “Optical Networks : A Practical Perspective”,

Harcourt Asia Pte Ltd., Second Edition

Reference Books
1. C. Siva Ram Moorthy and Mohan Gurusamy, “WDM Optical Networks : Concept, Design and

Algorithms”, Prentice Hall of India,
2. P.E. Green, Jr., “Fiber Optic Networks”, PrenticeHall,

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 30%
Assignments 10%
Laboratory 0%
Quizzes 10%
Final Exam 50%
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1. | Department offering the course EECE

2. | Course Code ECF447

3. | Course Title PHOTONICS

4. | Credits (L:T:P:C) 3:0:0:0

5. | Contact Hours (L:T:P) 3:0:0

6. | Prerequisites (if any) EDC

7. | Course Basket Discipline Elective

8. Course Summary
This course will introduce students about problem solving techniques using different coordinate
systems. It can familiarize the students with the different concepts of electrostatic, magneto static and
time varying electromagnetic systems. It can also expose the students to the ideas of electromagnetic
waves and structure of transmission line.

9. Course Objectives
= Physical principles and engineering applications of opticalfield.

= Design principles covering the behaviour of optical components and photonicdevices

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
= The basic physics behind optoelectronicdevices.
= Develop basic understanding of light emitting sources anddetectors.
= Develop detailed knowledge of photonic devices andsensors.
= Acquire detailed knowledge of photonic switching devices for photonic
integratedcircuits.

11. Curriculum Content

Unit 1 Fundamentals of Photonics:

This course provides students with a working knowledge of optics and photonics, including wave
optics, physical optics and introductory laser physics. It also provides a basis for further study in
photonics. Wave optics content: solutions of the wave equation, optical cavities, Fresnel and
Fraunhofer diffraction integrals dispersion, polarisation, birefringence and applications; optical
activity; Faraday effect. Laser physics content: laser resonators; Einstein coefficients; stimulated
amplification of light; laser oscillators; mode control; overview of some real lasers.

UNIT 2: Semiconductor Photon Sources and Detectors:  _

Semiconductor Photon Sources: LEDs, Semiconductor Laser Amplifiers, Semiconductor Injection
Laser; Semiconductor Photon Detectors: Properties of Semiconductor; Photodetectors, Photoconductors,
Photodiodes. Avalanche Photodiodes, NoiseinPhotodetectors.

UNIT 3: Dynamic and Active devices and Applications:
Electro-optic devices, Acousto-optic devices, Thermo-optic and magneto-optic device, Integrated
optical amplifiers. Applications Examples: fiber optic sensors; Opticalsignalprocessing.

UNIT 4: Photonic switching and computation
Photonics Switches, All-Optical Switches ,Bistable Optical Devices,Optical interconnects ,Optical
computing.

UNIT 5: Integrated Photonic Circuits:
Nonlinear integrated optics ;Opto-electronic integrated circuits; Silicon based photonic integrated
circuits; Nano photonic structures; Biophotonicapplications.
Textbook(s)
1. Saleh and Teich,”Fundamentals of Photonics” second edition, Wiley,2007
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Reference Books
1. CRPollock and M Lipson: Integrated photonics, Kluwer Pub,2003
2. T Tamir, Guided wave opto-electronics, Springer Verlag,1990.
3. W. Lucke, “Introduction toPhotonics”

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.
13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 30%
Assignments 10%
Laboratory 0%
Quizzes 10%
Final Exam 50%
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1. | Department offering the course EECE

2. | Course Code ECF448

3. | Course Title Spread Spectrum Systems
4. | Credits (L:T:P:C) 3:0:0:3

5. | Contact Hours (L:T:P) 3:0:0

6. | Prerequisites (if any) Digital Communication

7. | Course Basket Discipline Elective

8. Course Summary
This course will introduce students about spreading techniques using various methods. It also includes
overview of Direct sequence spread spectrum systems, FHSS and hybrid spread spectrum systems.

9. Course Objectives
The purpose of this course is to provide the students with understanding of basic concepts of spread
spectrum systems. Also, it provides detailed information about the entire process of PN sequence
generation. This course also aims at application of spread spectrum systems in current
communicationtechnologies

10. Course Outcomes
The course provides an understanding of:

(a) Defining of spread spectrumparameters.
(b) Principle concept of PN sequences and theirgeneration.

(c) Application of spread spectrum systems in current communicationtechnologies

11.  Curriculum Content
UNIT 1
Introduction: Introduction to spread spectrum, origin of spread spectrum systems, different types of
spread spectrum techniques, direct sequence system, frequency hopping systems, hybrid systems, Process
gain factor for hybrid spread spectrum systems.

UNIT 2

Coding for Communication and Ranging: Property of codes for spread spectrum, maximal length
sequences and their properties Autocorrelation and cross correlation of codes, composite codes (Gold
code sequences) and their generation, mirrored and non-mirrored sequences, analysis of PN sequences
with respect tocorrelationbound.

UNIT 3

Modulation and Demodulation: Balance modulator, quadric-phase modulator, frequency synthesis for
spread spectrum modulation, in line and heterodyne correlation, base band recovery, phase lock loop,
COSTAS loop, FM feedback, PDM and FH demodulators.

UNIT 4
Need for Synchronization: Need for synchronization, types of synchronizers, RF link- Noise figure, co-
channel users, dynamic range and AGC, propagationmedium,

UNIT 5

Test and Evaluation of Spread Spectrum System: Testing and evaluation of spread spectrum parameters
as Selectivity, sensitivity, jamming margin, synch acquisition, processing gain. Transmitter
measurements, cross correlation,synchacquisition

Textbook(s)
1. R. C. Dixon, “Spread Spectrum Systems with Commercial Application”, John Wiley, 3rd Ed.
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Reference Books

e H. Taube and D. L. Schilling, “Principles of Communication Systems”, Tata McGraw Hill, 2nd
Ed. Reprint2007

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 30%
Assignments 10%
Laboratory 0%
Quizzes 10%
Final Exam 50%
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1. | Department offering the course EECE

2. | Course Code ECF346

3. | Course Title VLSI Design

4. | Credits (L:T:P:C) 3:0:0:3

5. | Contact Hours (L:T:P) 3:0:0

6. | Prerequisites (if any) VLSI Technology

7. | Course Basket Discipline Elective(DE)

8. Course Summary
This is an introductory course which covers basic theories and techniques of digital VLSI design in
CMOS technology. ... Thecourseis designed to give the student an understanding of the
different design steps required to carry out a complete digital VLSI (Very-Large-Scale
Integration) design in silicon.

9. Course Obijectives
The basic objective of this course is introduction to basic theories and techniques of digital VLSI
design in CMOStechnology and study of fundamental concepts and structures of designing digital
VLSI systems including static and dynamic logicalcircuits.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
1. Be able to use mathematical methods and circuit models in analysis of CMOS digital
electronicscircuits.

2. Be able to create models of moderately sized CMOS circuits that realize specified
digitalfunctions.

11. Curriculum Content

Unit 1: Introduction:

VLSI design methodologies, VLSI design flow, Design Hierarchy, Concepts of regularity, modularity
and locality, VLSI design styles: full custom, semi- custom, FPGA, Gate array. MOS Transistor: MOS
structure, MOS system under external bias, threshold voltage, V-l characteristics, derivation of
drain current, channel length, substrate bias effect.

Unit 2: Cmos Inverter:

Resistive load inverter, Enhancement/depletion load inverter (circuit diagram, advantages and
disadvantages); Static CMOS inverter: Voltage transfer characteristics, calculation of VIL, VIH and
VTH, noise margin concepts and their evaluation, power consumption.

Unit 3: MOS Design and Logic:

MOS Layers, stick diagrams, MOS Design style, Design rules and layout, layout diagrams;
Combinational MOS logic circuit: Design of two input NOR gate and two input NAND ( calculation of
VOH and VVOL), Complex logic circuits and layout. CMOS transmission Gate; Sequential MOS Logic
Circuits: Introduction, Behaviour of Bistable elements, SR latch circuit, clocked SR latch, JK latch.

Unit 4: Dynamic Logic Circuit and Memories:

Basic principles of Pass Transistor circuit. CMOS Transmission gate logic, Dynamic CMOS logic,
High performance Dynamic CMOS structures: DOMINO and NORA logic; MEMORIES: Memory
classification, Non-volatile memory: design of NAND and NOR based ROM; DRAM: design (1T, 2T,
3T), read and write operations and operating modes; SRAM: design and operation; Flash Memory:
design, data programming and erasing techniques.

Unit- 5: Design for Testability:

Fault types and models: Physical defects, Electrical Faults and Logical Faults, controllability and
observability, Design for testability, Ad Hoc testing, structured design for testability, Built-In self-Test
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(BIST) Techniques.

Textbook(s)
1. Sung-Mo Kang, ‘CMOS Digital Integrated Circuits’, Tata McGraw Hill

Reference Books
1. Neil H.E. Weste, ‘Principle of CMOS VLSI Design’, Pearson Education India
2. Jan M. Rabey, ‘Digital Integrated Circuist’, Prentice Hall Publication
3. A.Pucknell and Kamran Eshraghian, ‘Basic VLSI Design by Douglas’

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 30%
Assignments 10%
Laboratory 0%
Quizzes 10%
Final Exam 50%
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1. | Department offering the course EECE

2. | Course Code ECF449

3. | Course title Microwave Devices
4. | Credits (L:T:P:C) 2:0:1:3

5. | Contact Hours (L:T:P) 2:0:2

6. | Prerequisites (if any) EMFT

7. | Course Basket Discipline Elective

8. Course Summary
The course content should be taught and implemented with the aim to develop different types of skills
so that students are able to Install and maintain microwave devices, components and accessories used
in telecommunication field.

9. Course Objectives
1. To introduce the students to low frequency & high frequency transmission .
2. To understand the high frequency transmission parameter component and devices
3. To understand the the functioning scattering parameter in MW component.
4. To understand the high frequency sources and cavity structure.

10. Course Outcomes
The course provides an understanding of:
e Microwave components and Set up of microwave bench for optimumoperation.

e Microwave semiconductor devices used to realized amplifiers andoscillators.

11. Curriculum Content
UNIT 1: TWO PORT RF NETWORKS-CIRCUIT REPRESENTATION

Low frequency parameters-impedance, admittance, hybrid and ABCD. High frequency parameters-
Formulation of S parameters, properties of S parameters-Reciprocal and lossless networks, transmission
matrix, Introduction to component basics, wire, resistor, capacitor and inductor, applications of RF

UNIT 2. RF TRANSISTOR AMPLIFIER DESIGN AND MATCHING NETWORKS

Amplifier power relation, stability considerations, gain considerations noise figure, impedance matching
networks, frequency response, T and IT matching networks, microstripline matching networks.

UNIT 3. MICROWAVE PASSIVE COMPONENTS

Microwave frequency range, significance of microwave frequency range - applications of microwaves.
Scattering matrix -Concept of N port scattering matrix representation- Properties of S matrix- S matrix
formulation of two-port junction. Microwave junctions - Tee junctions -Magic Tee - Rat race - Corners
- bends and twists - Directional couplers - two hole directional couplers- Ferrites - important
microwave properties and applications — Termination - Gyrator- Isolator-Circulator - Attenuator -
Phase changer — S Matrix for microwave components — Cylindrical cavity resonators.

UNIT 4: MICROWAVE SEMICONDUCTOR DEVICES

Microwave semiconductor devices- operation - characteristics and application of BJTs and FETS -
Principles of tunnel diodes - Varactor and Step recovery diodes - Transferred Electron Devices -Gunn
diode- Avalanche Transit time devices- IMPATT and TRAPATT devices. Parametric devices -
Principles of operation - applications of parametric amplifier.Microwave monolithic integrated circuit
(MMIC) - Materials and fabrication techniques, HEMT.
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UNIT 5. MICROWAVE TUBES AND MEASUREMENTS

Microwave tubes- High frequency limitations - Principle of operation of Multicavity Klystron, Reflex
Klystron, Traveling Wave Tube, and Magnetron. Microwave measurements: Measurement of power,
wavelength, impedance, SWR, attenuation, Q and Phase shift.

List of Experiments:

1. Gunn DiodeCharacteristics
Reflex KlystronCharacteristics
AttenuationMeasurement
VSWRMeasurement

Waveguide ParametersMeasurement

Scattering Parameters of MagicTee

2,
3
4
5
6. Impedance and FrequencyMeasurement
7
8. Directional CouplerCharacteristics

9

Radiation Pattern of HornAntenna

10. Measurement of losses for microwaveLink
List of Two Value Added Experiments:
1. Measurement of losses for Analog OpticalLink

2. Visit a place where waveguides are used for microwave communication. (Such as airport, earth
station, Telephone exchange, Microwave link repeater, TVbroadcast)

Textbook(s)

1. Liao Samuel, "Microwave Devices & Circuits”, PHI Learning, New Delhi, (Latestedition)
2. D.M. Pozar, “Microwave Engineering.”, John Wiley & sons, Inc.,2006.

3. Kennedy George “Electronics communication system”, Tata McGraw hill, New Delhi
(Latestedition)

Reference Books

1. Microwave & RADAR Engineering by Gautam A. K, S K Kataria
Publications, New Delhi,(Latest edition)

2. Merrill I. Skolnik, ‘Introduction to radar systems’, McGRAW-HILL BOOK

COMPANY, (2™ edition)

Robert. E. Collin, ‘Foundation of Microwave Engg’, McGrawHill.

4. M.M. Radmanesh , ‘RF & Microwave Electronics Illustrated’, Pearson
Education,2007

w

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
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Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF348

3. | Course Title Biomedical Instrumentation
4. | Credits (L:T:P:C) 2:0:1:3

5. | Contact Hours (L:T:P) 2:0:2

6. | Prerequisites (if any) None

7. | Course Basket Discipline Elective

8. Course Summary
This course introduces the students to the various technical details of the different biomedical
Instrumentation systems aiming to make them aware of the principles and concepts involved.

9. Course Objectives
e Requirement of bio-medical and itsapplication
e Concept of bio-potential electrodes and measurements related tothem.
e Concepts of bio-transducers and measurements related tothem.
e Concept of bio-medical instruments and theiruses.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:

The course provides an understanding of:

e Bio-medical instruments andmeasurements.

e Principle of working of bio-medicaltransducers.

e Skills to use modern bio-medical tools and equipment for measurements related to humanbody.

11. Curriculum Content

Unit 1: ANATOMY AND PHYSIOLOGY:

Basic Cell Functions, Origin of Bio-potentials, Electrical Activity of Cells, components of man Instrument
system, types of bio-medical stems, design factors and limitations of biomedical instruments, terms and
transducers to various physiologicalevents.

Unit 2: BIO-POTENTIAL ELECTRODE:

Types of bio-potential electrodes., Electrode-Electrolyte interface, half cell potential, Polarization- polarisable
and non- polarisable electrodes, Ag/AgCI electrodes, Electrode circuit model; Electrode and Skin interface and
motion artifact. Body surface recording electrodes for ECG, EMG, EEG. Electrodes standards.

Unit 3: BIO-TRANSDUCER:

Transduction Principles: Resistive Transducers Strain Gauge- types, construction, selection materials,
Gauge factor, Bridge circuit, Temperature compensation. Strain Gauge type Blood pressure transducers.
Thermo resistive transducer, Inductive Transducers, Capacitive Transducer Piezoelectric Transducer Bio
potential Measurement.

Unit 4: BIOMEDICAL INSTRUMENTATION CARDIAC MEASUREMENT:

Cardiovascular System, Heart Structure, Cardiac Cycle, ECG Theory, ECG Electrodes, Electrocardiograph,
Indicator dilution methods; Measurement of continuous Cardiac output derived from aortic pressure
waveforms, cardiac Arrhythmias; Phonocardiogram, Measurement of heart rate, Blood pressure, Temperature,
Respiration rate, Blood Flow meters.

Unit- 5: BIOTELEMETRY AND ELECTRICAL SAFETY:
Bio-telemetry design, single channel bio telemetry transmitter and receiver system based on AM, FM and,
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pulse modulation. Significance of Electrical Danger, physiological effect of current, ground shock Hazards.

Textbook(s)
1. Joseph J. Carr& John. M. Brown, ‘Introduction to Biomedical Equipment technology’

Reference Books
1. J.G. Webster, ‘Medical instrumentation application and design’, Houghton Miffin Co., BostonUSA.
2. Mohan Murali H, ‘Monograph on Biomedical engineering’, O.U. Press1985.
3. Geddes L. A. & L. E. Baker, ‘Principles of Applied Biomedical Instrumentation’, Wiley,1989.
4. LeslieCromwell,Fred]. WeibellandErichA.Pfeiffer,BiomedicalInstrumentationsandMeasurements” (2™
edition), PHI, 1991.
5. R.S. Khandpur, ‘Handbook of Biomedical Instrumentation’, McGrawHill.

LIST OF EXPERIMENTS
1. Pulsemeasurement

Heartbeatmeasurement
Automatic BPmeasurement

Heart sound study using electronicsstethoscope
. ECGmeasurement

Following experiments to be done on the breadboard

6. Design of low noise and low frequency amplifier for biomedicalapplication
7. Design of Instrumentationamplifier

8. Construction of chopperamplifier
Two Value Added Experiments to be added by Instructor.

SECNCEN

12. Teaching and Learning Strategy

All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle

13. Evaluation Scheme

Evaluation Instrument | Weightage
Mid Term Test 20 %
Assignments 10 %
Laboratory 20 %
Quizzes 10 %
Final Exam 40 %
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1. Department offering the course EECE

2. Course Code ECF451

3. Course Title ANN & FUZZY LOGIC
4, Credits (L:T:P:C) 2:0:1:3

5. Contact Hours (L:T:P) 2:0:2

6. Prerequisites (if any)

7. Course Basket

8. Course Summary:This course is about the fundamental theory and concepts of neural networks,
Identify different neural network architectures, algorithms, applications and their limitations

9. Course Objectives
e To understand the fundamental theory and concepts of neural networks, Identify different neural network

architectures, algorithms, applications and their limitations

e Understand appropriate learning rules for each of the architectures and learn several neural network
paradigms and its applications.

e Comprehend the fuzzy logic and the concept of fuzziness involved in various systems and fuzzy set
theory.

10. Course Outcomes: On successful completion of the course, students will be able to achieve the

following:

1. Understand the fundamental theory and concepts of neural networks

2. Understand the concepts of fuzzy sets, knowledge representation using fuzzy rules, approximate
reasoning, fuzzy inference systems, and fuzzy logic

11. Curriculum Content

Unit 1 Neural Networks-1(Introduction & Architecture): Neuron, biological neuron, Artificial
Neuron and its model, activation functions, Neural network architecture: Single layer and multilayer
feed forward networks, recurrent networks, and various learning techniques.

Unit 2 Back propagation networks Architecture: perceptron model, single layer artificial neural
networks, multilayer perceptron model; back propagation algorithm, effects of learning coefficient;
factors affecting back propagation training, applications.

Unit 3 Fuzzy logic-1 (Introduction): Basic concept of fuzzy, Fuzzy sets and crisp sets, Fuzzy sets
theory and operations, Properties of fuzzy sets. Fuzzy and crisp relation.

Unit 4 Fuzzy Membership Functions, Rules: Membership functions, inference in fuzzy logic, fuzzy
if then rules, fuzzifications &defuzzifications, fuzzy controller.

Unit 5 Application of Neural and fuzzy logic: Application of neural network, Neural Network
approach in load flow study. Fuzzy logic application in industries.

Textbook(s)
1. S. Rajasekaran and G.A.V.Pai, “Neural Networks, Fuzzy Logic and Genetic Algorithms”, PHI

Reference Books
1. Simon Haykins, ”Neural Networks” Prentice Hall of India

2. Moore, “Digital control devices”, ISA press, 1986.
3. Kumar Satish, “Neural Networks”, Tata Mc Graw Hill
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4. Timothy J Ross, “Fuzzy Logic with Engineering Applications”, McGraw Hill 1997
12. Teaching and Learning Strategy

All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.

13. Evaluation Scheme

Evaluation Instrument | Weightage
Mid Term Test 30%
Assignments 10%
Quizzes 10%
Final Exam 50%
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1. Department offering the course EECE

2. Course Code ECF452

3. Course Title Latest Trends in Communication
4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) Wireless Communication

7. Course Basket DE

8. Course Summary

The course provides an understanding of SDR and Cognitive radio, Wireless system and standards
OFDM and it’s variants, MIMO Systems, Wireless Adhoc networks and wireless network capacity .

9. Course Objectives
1. To introduce the students to Latest trends in Communication.
2. To understand the wireless communication systems and standards.
3. To understand the OFDM and MIMO systems.
4. To understand the wireless networks.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:

Understanding of:
e SDR and Cognitive radio.
Wireless system and standards
OFDM and it’s variants
MIMO Systems
Wireless Adhoc networks and wireless network capacity

11. Curriculum Content

Unit 1: Software Defined Radios and Cognitive radios

Software defined radio: Concept of SDR, Hardware/Software architecture of SDR.

Cognitive radio: Definition, spectrum sensing, spectrum management, computational intelligence, architecture
and radio resource management, Dynamic Spectrum Access.

Unit 2: Wireless Communication System and Standards
Broadcast networks-DAB, DVB, DTH, BWA, Infrastructure based cellular networks- GSM, GPRS, EDGE,
CDMA based cellular standards, WLL, IMT-2000, 3G and beyond- HSDPA, HSUPA, HSPA, LTE, LTE-A.

Unit 3: OFDM principles

Basic principles of orthogonality, Single vs Multicarrier systems, OFDM Block diagram, Mathematical
representation of OFDM signal, Advantages and disadvantages of OFDM systems, other variants of OFDM,
Protection against multipath using Cyclic prefix, Peak-to-average Power Ratio.

Unit 4:

MIMO Systems: MIMO based system architecture, Antenna considerations for MIMO, MIMO channel
modelling, Space time coding, Spatial Multiplexing, Diversity, Beamforming versus spatial multiplexing
MIMO capacity; Smart antennas.

Unit 5: Wireless Ad Hoc and networks and wireless network capacity:
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Mobile ad hoc networks, Bluetooth, Wi-Fi standards, WiMAX standards, Wireless Sensor Networks, data
aggregation and routing for WSN, Ultra Wideband, energy efficiency and cross-layer design, Wireless
capacity and channel state estimation wireless network capacity.

Textbook(s)

1. KE-LIN-DU, M.N.S. Swamy. Wireless Communication systems, Cambridge University Press. 1st
edition.

Reference Books
1. Paulraj, A., Nabar, R. and Gore, G., “Introduction to Space-Time Wireless Communications”,
Cambridge University,Press. 2003
2. UpenaDalal, Wireless Communication , Oxford University Press, 1st edition 20009.
12. Teaching and Learning Strategy

All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.

13. Evaluation Scheme

Evaluation Instrument | Weightage
Mid Term Test 30%
Assignments 10%
Quizzes 10%
Final Exam 50%
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1. Department offering the course EECE

2. Course Code ECF453

3. Course Title PLC, DCS and SCADA
4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) None

7. Course Basket Discipline Elective

8. Course Summary
This course introduces the students to the various technical details of PLC, DCS and SCADA systems
used in the industries. The students also learn the basic programming skills of PLC. The SCADA systems
teaches the visual performance of the various components connected in the systems.

9. Course Objectives
= To acquaint the students with Industrial PLC & DCSsystems.
= To familiarize the students with basic PLCprogramming.
= To acquaint the students with Reliability & Redundancyconcepts.
= To acquaint the students with basic communication protocols of Industrial PLC & DCSsystems.
10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:

Basic understanding of PLCs and their industrialusage.

Fundamental Programming using Ladder logicprogramming.

Basic understanding of DCS and their industrialusage.

Basic understanding of Reliability &Redundancy.

Basic understanding of Communication Protocols used by PLC & DCSsystems.

11. Curriculum Content

UNIT 1: Fundamentals of PLCs:

PLC Fundamentals, Discrete state Vs continuous state control, Building blocks of PLCs, PLC advantages &
Disadvantages, Communication in PLCs, Types of PLCs, PLC Applications, Comparative study of industrial
PLCs.

UNIT 2: PLC Functionality & Programming:

Programming methods- Relay & logic ladder diagrams, Boolean Logic, High Level Languages. Basic PLC
Programming — Programming ON/OFF inputs to produce ON/OFF outputs, Relation of Digital Gate Logic to
Contact/Coil Logic, Creating Ladder Diagrams from Process Control Descriptions. Basic PLC Functions —
Register Basics, Timer Functions, Counter Functions. Intermediate PLC Functions — Arithmetic Functions,
NumberComparisonFunctions

UNIT 3:DCS:
Evolution of DCS, Elements of DCS, Building blocks of DCS, Detailed descriptions and functions of field
control units, Operator stations and data highways, Comparative study of industrial DCS, Case studies in DCS.

UNIT 4: Reliability& Redundancy Concepts:
Reliability, Reliability calculations, intrinsically safe instrumentation, RedundancyConcepts.

UNIT 5: Communication inDCS:

Basics of Computer Networks, Special Requirements of Network used for control, Communication protocols,
Communication in DCS, Link Access Mechanism, Manufacturer Automation Protocols, Field Bus and Smart
Transmitters.
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Textbook(s)
1. Moore, Digital Control Device, ISA Press, 1986.
Reference Books
6. Huges T, Programmable Logic Controllers, ISA Press,1994
7. JohnW.Webb,RonaldA.Reis,ProgrammableLogicControllersPrinciplesandApplications,PH
I5thEdition, 2005

8. Tanaenbaum AS, Computer Networks, Prentice Hall,1998.
9. Luckas MP, Distributed Control Systems, Van Nostrand Reinhold co., Newyork,1986.

12. Teaching and Learning Strategy

All materials (ppts, assignments, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument | Weightage
Mid Term Test 30 %
Assignments 10 %
Quizzes 10 %
Final Exam 50 %
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1. Department offering the course EECE

2. Course Code ECF454

3. Course Title TRANSDUCER AND INSTRUMENTATION
4. Credits (L:T:P:C) 2:0:1:3

5. Contact Hours (L:T:P) 2:0:2

6. Prerequisites (if any) None

7. Course Basket Discipline Elective

8. Course Summary
This course introduces the students to the various transducers and sensors that are used in the laboratory
and industries. It broadly covers the electrical, mechanical, hydraulic, pneumatic, thermal, opto-electronic
transducers explaining the principles on which they work.

9. Course Objectives
= To make students understand the Identification, classification construction, working principle and

application of various transducers used for Displacement measurement, Temperature measurement,
Level measurement, and Miscellaneousmeasurement

» To make the students learn the selection procedure, applications and comparative study of
variousTransducers

= To understand the role of the various elements of a measurement system and to specify and evaluate
a measurement system for a givenapplication

= To make the students evaluate the technological and physical limitations of a specific sensor
and propose a suitable sensor for a given measurementsituation.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:
The course provides an understanding of:

= Working principles of sensors andtransducers.

= Measurement of physical quantities like displacement, temperature, pressure,etc.
= Applications of various transducers used inindustry.

= Analyze smart sensors for their relevantapplications.

11. Curriculum Content

Unit 1:Transducers:

Definition, principle of sensing & transduction, classification, Static and Dynamic characteristics. Mechanical
and Electro- mechanical sensors: Resistive Transducers — potentio-metric type (linear and logarithmic), Strain
gauge- resistive and semiconductor type, rosettes. Inductive sensors - Reluctance type, Mutual inductance,
LVDT: Construction, material, 1/0 curve, applications, RVDT, Hall Effect Sensor. Capacitive transducers -
variable distance-parallel plate type, variable area- parallel plate, cylindrical type, and variable dielectric
constant type. Piezoelectric element: piezoelectric effect, materials.

Unit 2: Thermal Sensors:

Classification, Bimetallic Thermometer, Resistance thermometer (RTD), , Thermistors, Thermocouples —
Principle of working, Thermoelectric Laws, Radiation Pyrometers, Optical Pyrometers, Pyrometers, Liquid
Crystal Thermometer, Digital Thermometer.

Unit 3: Pressure Sensors:

Types, Manometers, Bourdon Tube — C Type, spiral type, Helical Type, Bellows, Diaphragms, Pressure
Measurement using: LVDT, Potentiometer,PhotoelectricTransducer.
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Unit 4: Opto-Electronic Sensors:
Photo-emissive transducer, Photo-Conductive Transducer, Photo-Voltaic Transducer, Applications of Photo
Diode and Photo Transistors as transducers, Optical encoders, Stroboscope, Fibre Optic Sensors.

Unit- 5:Miscellaneous Measurements:

Measurements of Liquid Level, Measurement of Humidity, Measurement of pH value, Sound measurement of
using Microphone, ultrasonic sensors, Measurement of Nuclear Radiations: Geiger Muller Tube, Scintillation
detectors, MEMS Sensors, Introduction toSmartSensors.

Textbook(s)
1. D. Patranabis, “Sensors and Transducers,” 2nd edition, Prentice Hall of India PrivateLimited

Reference Books

10. B.C. Nakra& K. Chaudhry, “Instrumentation, Measurement and Analysis”, Tata Mc Graw Hill
2ndEdition.

11. A K. Sawhney and Puneet Sawhney, “Mechanical Measurements & Instrumentation & Control,”
Dhanpat Rai & Co.,India

12. D.V.S. Murthy, “Transducers and Instrumentation,” Prentice Hall of India Private Limited(2003).

13. Ian R. Sinclair, ““ Sensors& Transducers”, 3rd Edition, NewnesPublications.

14. E.O. Doebelin and Dhanesh N Manik, “Measurement Systems,” 6th Edition, McGraw Hill
Education,India

LIST OF EXPERIMENTS
Measurement of unknown resistance with the help of a dcpotentiometer.

To determine the characteristics ofLVDT

To determine the characteristics ofRVDT.

Measurement of strain using straingauge.

Measurement of load using strain gauge based loadcell.
Temperature measurement usingthermocouple.
Temperature measurement usingRTD.

Pressure measurement using BourdonTube.
Measurement of speed using Stroboscope/opticalencoder.
10. Displacement measurement using IRSensor.

© o NOU A WN R

12. Teaching and Learning Strategy

All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.

13. Evaluation Scheme

Evaluation Instrument | Weightage
Mid Term Test 20 %
Assignments 10 %
Laboratory 20 %
Quizzes 10 %
Final Exam 40 %

Skill Enhancement Course from (EECE)
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1. Department offering the course Electrical and  Electronics &  Communication
Engineering

2. Course Code ECF309

3. Course Title Circuit Designing and Fabrication

4. Credits (L:T:P:C) 2:0:2:4

5. Contact Hours (L:T:P) 2:0:4

6. Prerequisites (if any)

7. Course Basket

8. Course Summary

The aim of this course is to enable the students to familiar and experience with various electronics and
electrical hardware tools through hands-on mode. The students will be learning to work with basic circuit
designing equipment like soldering iron, drilling machine, component selection and mounting and will end
this course in a project module.

9. Course Objectives

The purpose of this course is to provide the students with solid foundations in the basic concepts of
electronics and electronics components, their specification and design. The main objective of the course is
to teach the students how to select components for a desired circuit, study data sheets and design circuits
in hardware. This course is also about testing the circuits, troubleshooting the working errors and studying
their computational complexities. This course offers the students a mixture of theoretical knowledge and
practical experience.

Course Outcomes

On successful completion of the course, students will be able to achieve the following:

7. To identify and analyse different electronic circuit components like.

8. Understand and implement the concept of datasheets of different circuit components.

9. To design transformer.

10. Use of Multi-meter.

11. Soldering of electrical circuits having discrete components (R, L, C, diode) and I1Cs on PCB.
12. Operation of oscilloscope.

13. Making regulated power supply.

10. Curriculum Content
Module 1: Introduction to Electronic and Electrical components

Introduction: Resistors, Capacitors, Inductors, Constant and variable power supply AC and DC, Potentiometer,
Diode, LED, BJT, Op-Amp, transformer, Specifications of a CRO and their significance. Use of CRO for the
measurement of voltage (dc and ac frequency, time period. Special features of dual trace, introduction to
digital oscilloscope, probes. Digital storage Oscilloscope, Common use digital and analog ICs (With study of
their data sheets).

Case Study: Transformer designing

In hands on session the students will be winding and testing the stepdown transformer (220 V-12V)

Module 2: PCB Fundamentals:

PCB Advantages, Components of PCB, Electronic Components, Microprocessors and Microcontrollers, IC’s,
Surface Mount Devices (SMD), Classification of PCB, Single, Double, Multilayer and Flexible Boards,
Manufacturing of PCB, PCB Standards.

Case Study:Regulated Power supply 5/12V

In hands-on session the students will be designing a PCB of regulated power supply on zero order PCB

Module 3: Schematic and Layout Design
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Schematic Diagram, General, electronics and Electrical Design Considerations.

Case Study: Regulated Power supply 5/12V

In hands-on session the students will be designing a schematic and layout of regulated power supply on single
layer PCB.

Unit 4: Components Mounting:

Placing and Mounting of Components, Conductor Spacing, Routing Guidelines, Heat Sinks and Package
Density, Net List, Creating Components for Library, Tracks, Grounding Soldering Techniques, Film Master
Preparation, Image Transfer, Photo Printing, Screen Printing, Plating Techniques Etching Techniques,
Mechanical Machining Operations, Lead Cutting and Soldering Techniques, Testing and Quality Controls.
Case Study: Regulated Power supply 5/12V

In hands-on session the students will be placing different components, diode transformer, capacitor, Zener
diode and soldering them on PCB board.

Unit- 5: Testing and Troubleshooting

Design Loan test and trouble shooting.

Case Study: Regulated Power supply 5/12V

In hands-on session the students will be testing the product for load (as mobile charging unit) and trouble
shoot for any difficulty.

Value added:
The same modules can be repeated for Inverter Design or any other product as per instructor.

Textbook(s)

1. Bosshart, Printed Circuit Boards: Design and Technology, Tata McGraw Hill.
2. Khandpur, Printed Circuit Board: Design, Fabrication, Assembly and Testing, Tata McGraw Hill.

Reference Books

1. Rashid, SPICE for Circuits and Electronics Using PSPICE, Pearson Education.
2. Roberts and Sedra, SPICE, Oxford University Press.

12.

Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.

13. Evaluation Scheme

Evaluation Instrument | Weightage
Mid Term Test %
Assignments %
Laboratory %
Quizzes %
Final Exam %
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FREE ELECTIVE

ECF 381 Microcontroller |§ T IZ Crgdit

Objectives of the Course:

= To understand the concept of microcontroller basedsystem.
= To enable design and programming of microcontroller basedsystem.
= To know about the interfacingcircuits and implementating them practically.

UNIT I: INTRODUCTION:

Introduction, Comparison of microprocessor and microcontroller, evolution of microcontrollers from 4 bit to
32 bit, development tools for microcontrollers: Concept of IDE, Editor, Assembler, Compiler, Linker,
Simulator, Debugger andassemblerdirectives 6L

UNIT I1: MICROCONTROLLER 8051:

Block Diagram, Pin diagram and Pin Functions, General Purpose and Special Function Registers, Oscillator
and clock circuit, Reset circuit, I/O Port circuits, Memory organization, Internal program and datamemory.

8L

UNIT 111: ADDRESSING MODES, INSTRUCTION SET OF 8051:

Addressing modes and accessing memory using various addressing modes, instruction set: Arithmetic,
Logical, Simple bit, jump, loop and call instructions and their usage. Time delay generation and calculation,
Timer/Counterprogramming. 8L

UNIT IV: ASSEMBLY LANGUAGE PROGRAMMING:

Data Transfer: Block move, Exchange, Sorting, Finding largest element in an array. Arithmetic Instructions,
Bit manipulations Instructions. Code conversion: BCD to ASCII, ASCII to Decimal, Programs to generate
delay using on-Chip timer/Counter. 8L

Text Books:

1.Muhammad Ali Mazidi, Janice GillispieMazidi and RolinMcKinlay, ‘The 8051 Microcontroller and
Embedded Systems Using Assembly and C’, (Second Edition, PearsonEducation).

2.K.J. Ayala, D. V. Gadre, ‘The 8051 Microcontroller & Embedded Systems using Assembly and C, Cengage
Learning , India Edition.

Reference Books:

1. Manish K Patel, “The 8051 Microcontroller Based Embedded Systems”, McGraw Hill, 2014, ISBN:
978-93-329-0125-4.

2. Raj Kamal, “Microcontrollers: Architecture, Programming, Interfacing and System Design”, Pearson
Education,2005

OUTCOMES OF THE COURSE:

The course provides an understanding of:
= Micro-controller and itsapplications.
= Interfacing ofMicrocontroller.
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List of Experiments:
. PROGRAMMING
. Data Transfer - Block move, Exchange, Sorting, Finding largest element in anarray.
. Arithmetic Instructions - Addition/subtraction, multiplication anddivision.
. Boolean & Logical Instructions (Bitmanipulations).
. Code conversion: BCD — ASCII; ASCII — Decimal; Decimal -ASCI|;
. Programs to generate delay using on-Chip timer/Counter.

u A W N P -

Il. INTERFACING
Write Assembly programs to interface 8051 chip to Interfacing modules.
. Familiarization with KEIL, PROTEUS simulator and trainerkit.
. Read Push-button switch and display its status onLED.
. Interfacing 7-Segment LED Display with 8051microcontroller.
. Interfacing of 16x2 LCD with 8051 microcontroller and display message onit.
. Interface 4x4 matrix keyboard with 8051 microcontroller. Display value of pressed switch onLCD.
. Stepper and DC motor control interface to 8051microcontroller.

a Lk WN -

List of Two Value Added Experiments:

1. External ADC and Temperature control interface to 8051microcontroller.

2. Generate different waveforms Sine, Square, Triangular, Ramp etc. using DAC interface to 8051; change the
frequency andamplitude.

3. Simple Calculator using 6 digit seven segment displays and Hex Keyboard interface to8051.

Approved by the Academic Council at its 17" Meeting held on 24.03.2021



Course Structure & Syllabus of B.Tech.- Electronics & Comm. Engg.
Applicable for Batch: 2021-25

ECF382: Biomedical Instrumentation

NI

T P |Credit
0 2 3

Objectives of the Course: The students will learn

= Requirement of bio-medical and itsapplication

= Concept of bio-potential electrodes and measurements related tothem.
= Concepts of bio-transducers and measurements related tothem.

= Concept of bio-medical instruments and theiruses experimentally.

UNIT I: ANATOMY AND PHYSIOLOGY:

Basic Cell Functions, Origin of Bio-potentials, Electrical Activity of Cells, components of man Instrument
system, types of bio-medical stems, design factors and limitations of biomedical instruments, terms and
transducers to variousphysiologicalevents. 8L

UNIT II: BIO-POTENTIAL ELECTRODE:

Types of bio-potential electrodes., Electrode-Electrolyte interface, half cell potential, Polarization- polarisable
and non-polarisable electrodes, Ag/AgCI electrodes, Electrode circuit model; Electrode and Skin interface and
motion artifact. Body surface recording electrodes for ECG. Electrodesstandards. 8L

UNIT I1I: BIO-TRANSDUCER:

Transduction Principles: Resistive Transducers Strain Gauge- types, construction, selection materials, Gauge
factor, Bridge circuit, Temperature compensation. Strain Gauge type Blood pressure transducers. Inductive
Transducers, Capacitive Transducer,PiezoelectricTransducer. 8L

UNIT IV: BIOTELEMETRY AND ELECTRICAL SAFETY:

Bio-telemetry design, single channel bio telemetry transmitter and receiver system based on AM, FM and,

pulse modulation. Significance of Electrical Danger, physiological effect of current, ground shock Hazards.
8L

Text Books:

1.Joseph J. Carr& John. M. Brown, ‘Introduction to Biomedical Equipmenttechnology’
2.R.S. Khandpur, ‘Handbook of Biomedical Instrumentation’, McGrawHill.

Reference Books:

J.G. Webster, ‘Medical instrumentation application and design’, Houghton Miffin Co., BostonUSA.
Mohan Murali H, ‘Monograph on Biomedical engineering’, O.U. Press1985.

Geddes L. A. & L. E. Baker, ‘Principles of Applied Biomedical Instrumentation’, Wiley,1989.

Leslie Cromwell, Fred J. Weibell and Erich A. Pfeiffer, ‘Biomedical Instrumentations and Measurements’ (2™
edition), PHI,1991.

A WN PR

OUTCOMES OF THE COURSE:

The course provides an understanding of:

= Bio-medical instruments andmeasurements.

= Principle of working of bio-medicaltransducers.

= Skills to use modern bio-medical tools and equipment for measurements related to human body.
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LIST OF EXPERIMENTS

. Pulsemeasurement
. Heartbeatmeasurement
. Automatic BPmeasurement
. Heart sound study using electronicsstethoscope
. ECGmeasurement
Following experiments to be done on the breadboard
. Design of low noise and low frequency amplifier for biomedicalapplication
. Design of Instrumentationamplifier
8. Construction of chopperamplifier
Two Value Added Experiments to be added by Instructor.

U b WN B
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ECF481: Analog Electronics L T P Cresdit

N
o
N

Objective: To teach the fundamental concepts of various electronic devices ,circuits and their application. To
develop ability among students for problem formulation, system design and solving skills

Unit-1

Semiconductor materials and properties Group-IV materials, Covalent bond, electron-hole concepts Basic
concepts of energy bands in materials, concepts of forbidden gap Intrinsic and extrinsic semiconductors,
donors andacceptorsimpurities 4L

Unit-11

Junction diode and diode applications p-n junction, depletion layer, v- i characteristics, diode resistance,
capacitance diode ratings (average current, repetitive peak current, non-repetitive current, peak-inverse
voltage). 4L

Diode Applications Rectifiers (half wave and full wave), filter (C — filter), clipping circuits, clamping

circuits,voltagemultipliers 4L
Unit-111

Breakdown diodes Breakdown mechanisms (zener and avalanche), breakdown characteristics, zener diode
application asshunt regulator 4L
Unit-1vV

Bipolar Junction Transistor
Basic construction, transistor action, CB, CE and CC configurations, input/output Characteristics,

Transistor Amplifier
Graphical analysis of CE amplifier, concept of voltage gain,currentgain.6L

Unit-V

Field Effect Transistor

JFET: Basic construction, transistor action, concept of pinch off, maximum drain saturation current, input and
transfer characteristics, characteristics equation CG, CS and CD configurations,

MOSFFT: depletion and enhancement type MOSFET-construction, operation and characteristics.6L

Reference Books:
. Boylestad and Nashelsky, ‘erlectronicDecvices and circuits’ PHI, 6e,2001.
. A Mottershead, ‘Electronic devices and circuits’. PHI,2000.
. Morris Mano, ‘Digital Computer Design’, PHI,2003.
. R.K. Singh & Ashish, Basic Electronics Engg. Laxmi Publication,2007.
. Milman&Halkias, Integrated electronics Electronics, PHI,2005.
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QUTCOME OF THE COURSE:

= Students will be able to build, develop, model, and analyze the electronic circuits along with learning
the device ratings andcharacteristics
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= Students will be able to design and analyse electroniccircuits

ist of . ]
To study V-I characteristics of p-n junctiondiode.

To study V-1 characteristics of zenerdiode.

To study half-wave rectifier and calculate ripple factor andefficiency.
To study full-wave rectifier and calculate ripple factor andefficiency.
To study clippercircuits.

To study clampercircuits.

To study the input and output characteristics of CB and CEtransistor.
To study drain and transfer characteristics ofJFET.

O N WNR
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ECF482: Cellular Communication Network

NI

T P |Credit
0 2 3

Objectives of the Course:

» To understand the concept of ComputerCommunication.
= To learn the basics of Data communication andNetworks
= To develop and design the protocol systems for advance computercommunication.

UNIT I: Introduction to Communication:

Communicationsystem, Analog and Digital Communication, channel bandwidth. Ideal and Practical Filters,
Concept of Signal Distortion over a Communication Channel, Energy Signal and Power Signal, Introduction
to noise inCommunicationsystems.6L

UNIT II: Introduction to Modulation technigues:
Concept of Amplitude Modulation, Concept of Frequency & Phase Modulation, Concept of ASK, FSK &
PSK, Concepts of PCM. 8L

UNIT I11: Introduction to Data Communication Network & OSI Model:
Switching systems, network hardware and software, Layering, design issues for layering, reference models and
their comparison, example of networks. Concepts ofOSImodel.6L

UNIT 1V: Introduction to Data Communication Protocols and transmission media

MAC protocols- Aloha, CSMA, collision free protocols, Ethernet, IEEE 802.3 standard, IP protocols, IP
addressing, OSPF,IPv4,IPv6. Transmission media and channel impairments, multiplexing, digital channels,
switching. Repeaters, bridges, routersandgateways.8L

Text Books:
. Forouzan, B.A., “Data Communication and Networking”, 4th Ed., TataMcGraw-Hill.
. Tanenbaum, A.S, “Computer Networks”, 4th Ed., PearsonEducation.
. Stallings W., “Data and Computer Communication”, 8th Ed.,Prentice-Hall.
. Simon Haykins, ‘Communication Systems’, John Wiley,5"edition

A W N -

Reference Books:

1. Kurose, J.F. and Ross, K.W., "Computer Networking: A Top-Down Approach Featuring the Internet", 3rd Ed.,
AddisonWesley.

List of Experiments:

1. To generate amplitude modulated wave and determine the percentage modulation and Demodulate the
modulated wave using envelopedetector.

2. To generate AM-Double Side Band Suppressed Carrier (DSB-SC)signal.

To generate the SSB modulated and Demodulatedwave.

To generate frequency modulated signal and determine the modulation index and bandwidth for various

values of amplitude and frequency of modulating signal and to demodulate a FM signal

To study ASK modulation andDemodulation.

To study FSK modulation andDemodulation.

To study PSK modulation andDemodulation.

To Study TDM/PCM Transmitter/Receiver.

Hw
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OUTCOMES OF THE COURSE:
The course provides an understanding of:

Fundamental of Computer Communication andnetworks.
2. Protocol design and their designissue.

=
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ECF483: Digital Image Processing

N

T P |Credit
0 3

N

Objectives of the course

o To learn the fundamentals of Digital Image Processing

o To learn the basic operations of Digital Image Processing
o To develop the algorithms for DIP

o To study various transforms and filters used in DIP.

UNIT 1: Fundamentals of Digital Image Processing:

Motivation and Perspective, Applications, Components of Image Processing System, Element of Visual
Perception, A Simple Image Model, Sampling and Quantization.

Image Enhancement in Spatial Domain: Introduction; Basic Gray Level Functions — Piecewise-Linear
Transformation Functions: Contrast Stretching; Histogram Specification; Histogram Equalization; Local
Enhancement; Enhancement using Arithmetic/Logic Operations — Image Subtraction, Image Averaging;
Basics of Spatial Filtering; Smoothing - Mean filter.

UNIT 2: Image Enhancement in Frequency Domain:

Fourier Transform and the Frequency Domain, Basis of Filtering in Frequency Domain, Filters — Low-pass,
High-pass; Correspondence between Filtering in Spatial and Frequency Domain; Smoothing Frequency
Domain Filters — Gaussian Low pass Filters; Sharpening Frequency Domain Filters — Gaussian High pass
Filters. Image Restoration: A Model of Restoration Process, Noise Models, Restoration in the presence of
Noise only-Spatial Filtering — Mean Filters: Arithmetic Mean filter, Geometric Mean Filter, Order Statistic
Filters — Median Filter, Max and Min filters; Periodic Noise Reduction by Frequency Domain Filtering—Band
pass Filters; Minimum Mean-square Error Restoration.

UNIT 3: Colour Image Processing:

Colour Image Processing: Color Fundamentals, Color Models, Converting Colors to different models, Color
Transformation, Smoothing and Sharpening, Color Segmentation. Morphological Image Processing:
Introduction, Logic Operations involving Binary Images, Dilation and Erosion, Opening and Closing,
Morphological Algorithms — Boundary Extraction,  Region  Filling,  Extraction of  Connected
Components, Convex Hull, Thinning, Thickening.

UNIT 4: Image Registration & Segmentation:

Registration: Introduction, Geometric Transformation — Plane to Plane transformation, Mapping, Stereo
Imaging—Algorithms to Establish Correspondence, Algorithms to Recover Depth segmentation: Introduction,
Region Extraction, Pixel-Based Approach, Multi-level Thresholding, Local Thresholding, Region based
Approach, Edge and Line Detection: Edge Detection, Edge Operators, Pattern Fitting Approach, Edge Linking
and Edge Following, Edge Elements Extraction by Thresholding, Edge Detector Performance, Line Detection,
Corner Detection.

UNIT 5:Feature Extraction

Feature Extraction: Representation, Topological Attributes, Geometric Attributes. Description: Boundary-
based Description, Region-based Description, Relationship. Object Recognition: Deterministic Methods,
Clustering, Statistical Classification, Syntactic Recognition, Tree Search, Graph Matching.

Textbook(s)

1. Rafael C. Gonzalvez and Richard E.Woods., Digital Image Processing 2nd Edition, Pearson Education.
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Reference Books

1. A K. Jain., Fundamentals of Digital Image Processing, Prentice Hall, Upper Saddle River, NJ.
2. R.J. Schalkoff., Digital Image Processing and Computer Vision, John Wiley and Sons, NY.

List of Experiment:

Display of Gray scale Images.

Histogram Equalization.

Design of Non-linear Filtering

Determination of Edge detection using Operators.
2-D DFT and DCT

Filtering in frequency domain.

Display of color images.

Conversion between color spaces.

DWT of images.

WCooNOR~wWNE

Outcomes of the course:
On successful completion of the course, students will be able to achieve the following:

e The course provides an understanding of:

¢ Digital Image Processing and its scientific significance.

o Skill to develop the algorithm for digital image processing.

o Skills to use digital signal processing in various applications.
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1. Department offering the course Humanities & Liberal Arts
2. Course Code LAF281

3. Course Title Introduction to Psychology
4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary

This course will highlight the most interesting scientific findings and insights of psychology, discussing the
implications of those for our understanding of the human mind and human behaviour. We will explore some of
the cognitive abilities including memory, learning, attention, perception and consciousness. We will examine
the trajectory of growth of psychological perspectives. By the end of this course you will have gained a
fascinating understanding and appreciation of who you are and how you work and relate with others. And |

can guarantee you that you'll learn things that you'll be telling your friends and family about, things that will
fundamentally change the way you think of yourself and others.

9. Course Objectives

The purpose of this course provides coverage for the broad range of learning outcomes that may be taught in
introductory psychology courses. With the goal of supporting faculty in the selection of content for their
courses, we have organized this course around the 5 pillars, or domains, of psychology as recently
recommended by the American Psychological Association: biological pillar, cognitive pillar, developmental
pillar, and social and personality pillar, mental and physical health pillar.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:

1. Identify the various approaches, fields, and subfields of psychology along with their major concepts
and important figures

2. Describe the strengths and weaknesses of descriptive, experimental, and correlational research

3. Explain how nature, nurture, and epigenetics influence personality and behaviour

4. Explain the physical, cognitive, and emotional development that occurs from infancy through
childhood

5. Recognize aspects of social psychology, including the fundamental attribution error, biases, social
roles, and social norms, in your daily life.

11. Curriculum Content
Unit 1 Introduction
Definition, Scope, Perspectives: biological, psychoanalytic, behavioural, cognitive, humanistic, Methods:

experiment, case study.
Unit 2 Cognitive Processes
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Perception: Meaning, laws of perceptual organization, identifying perceptual errors; Techniques for improving
our behaviors: Classical conditioning, Reinforcement theory & Modeling; Creative Thinking & Problem-
Solving

Unit3 Motivation and Emotion
Motivation: definition, self-motivation through goal setting, self-regulation, motivating employees, improving
confidence; Emotion: definition, types, emotion and health, assessing emotional intelligence, body language.

Unit-4 Human abilities
Self & Personality: definition, approaches for assessment, exploration through JOHARI Window;
Understanding intelligence; Stress: meaning & coping; Conflict: definition & resolution;

TEXT BOOKS
1. Baron, R.A. and Misra, G., Psychology (Indian Subcontinent Edition). Person Education Ltd.
(2014)
2. Chadha, N.K. & Seth, S., The Psychological Realm: An Introduction. Pinnacle Learning, New
Delhi. (2014)

REFERENCE BOOKS
1. Ciccarelli, S.K. & Meyer, G.E., Psychology (South Asian Edition). New Delhi: Tata Mc Graw
Hill. (2008).\
2. Glassman, W.F., Approaches to Psychology (3rd Ed.) Buckingham: Open University Press.
(2000).
3. Passer, M.W., Smith, R.E., Holt, N. and Bremmer, A., Psychology: The Science of Mind and
Behaviour, McGraw-Hill Education, UK. (2008).

12. Teaching and Learning Strategy

All materials (PPTs, Assignments, Seminars, etc.) will be uploaded in Moodle.
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1. Department offering the course Humanities & Liberal Arts
2. Course Code LAF282

3. Course Title Human Values

4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary

This course will introduce students to the nature of the individual and the relationship between the self and the
community. It includes Principles of Interdependence between individuals and society and role of material
values in promoting human well-being. It also includes psychological and spiritual values through topics like
Humanistic Psychology, religion, concept of Dharma and Spirituality morality, Professional values and
developing an open and balanced mind.

9. Course Objectives

To inculcate the skills of ethical decision making and then to apply these skills to the real and current
challenges of the Engineering profession. The main objective of the course is to enable the students to
understand the need and importance of value-education and education for Human Rights. It also aims to
develop their inter personal and leadership skills and empower them to develop into evolved human beings.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:

1. Students will become more sensitive to their surroundings including both people and nature, with
commitment towards what they believe in (human values).

2. Be able to understand how universal values can be uncovered by different means, including scientific
investigation, historical research, or public debate and deliberation (what some philosophers call a
dialectic method).

3. They will become more aware of their self and their relationships and have better reflective and
discerning ability.

4. Be able to understand and discuss the idea of moral relativism and the challenges it poses to universal
values.

11. Curriculum Content
Unit1 INTRODUCTION
Nature of Value-Crisis in the contemporary Indian society, Meaning, Nature & Types of Values; Sources of
Value Formation, Foundational Human Values — Integrity, Freedom, Creativity, Morals, Love and Wisdom,

Case Studies Case Studies on the above aspects

Unit 2 SOCIETAL VALUES & MATERIAL VALUES
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Definition of Society, Units of Society, and Social Consciousness. Concepts & Principles of Interdependence,
Conceptualizing ‘Good Society’ and ‘Social Goods’ and Corporate Social Responsibility, Role of Material
Values in promoting Human Well-being. Role of Science and Technology; Problems of Material
Development, Case Studies Case Studies on the above aspects

Unit 3 PSYCHOLOGICAL & SPIRITUAL VALUES

Humanistic Psychology; Concept of Intelligence, Emotional Intelligence & Mental health; Cognitive
Dissonance & Ego Defense, Maslow’s Hierarchy of Human Need; Characteristics of ‘Self-Actualizing’
persons; Understanding Common Religion & Concept of Dharma and Spirituality; Case Studies Case Studies
on the above aspects

Unit 4 PSYCHOLOGICAL & SPIRITUAL VALUES

Bases for moral Judgments: Customary Morality, Religious Morality, Reflective Morality. Concept of
Professional values: Competence , Confidence , Devotion to Duty, Efficiency , Accountability , Respect for
learning / Learned , Willingness to Learn, Open and Balanced mind; Team spirit ; Willingness for Discussion,
Aims, Effort , Avoidance of Procrastination and Slothfulness, Alertness, IEEE; Case Studies Case Studies on
the above aspects

Textbook(s)
1. Human Values - Prof. A.N.Tripathi New Age International, 2009
Reference Books

1. Human Values and Professional Ethics - Jayshree, Suresh and B.S. Raghwan , S. Chand Publication,
2011-12

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in

Moodle for details.

Approved by the Academic Council at its 17" Meeting held on 24.03.2021



Course Structure & Syllabus of B.Tech.- Electronics & Comm. Engg.
Applicable for Batch: 2021-25

1. Department offering the course Humanities & Liberal Arts

2. Course Code LAF283

3. Course Title Literature, Language & Society
4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary

This course will introduce students about the literature, language & society. It also includes the overview of
aspects of literature and language with its impact on the society. The course explores the dimensions of
literature, its nature and its functions with its approaches to the study of society. It explores the role of
language and literature in the society. The course will through study of text, also analyse the practical aspect of
it.

9. Course Objectives

The main objective of the course is to focus is on the interaction between literature & Society, and Literature
and visual culture. This course is also about how Literature reacts to major changes in society. This course
offers the students to experience different dimension of literature and language.

10 Course Outcomes
On successful completion of the course, students will be able to achieve the following:

1. Students will read critically from a variety of genres, specifically poetry, drama, non-fiction, and
fiction.

2. Students will read literature more carefully and meaningfully, practicing close-reading skills.

Students will understand the relation between historical and cultural contexts.

4. The students will develop a critical understanding of how literature can both uphold and resist existing
structures of power.

w

11. Curriculum Content

Unit 1:
Nature and Functions of Literature, Literature and Society with special reference to Indian Literature and
Indian Society, Literary Forms, Poetry, Drama, Fiction, Essay, Autobiography

Unit 2:
Approaches to the Study of Literature, Reader response to the study of Literature, Interpretation, Appreciation,
Evaluation, Special problems in understanding Modern Literature.

Unit 3:

Social dimension of language. problems of multilingual communities, dominance and conflict, shift and
attrition, language and the state, language and nation, Indian multilingualism, language variation, language and
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identity, linguistic prejudice and inequality, standardization, linguistic determinism, critical discourse analysis,
and methodological issues.

Unit 4:
Jerome K Jerome: Three Men on a Bummel (selection), Martin Amis: Last Days of Muhammad Atta, Li Ho:

A Girl Comb her hair, R.K. Narayan: Malgudi Days (selection)

Textbook(s)
1. Jerome K Jerome: Three Men on a Bummel (selection), Arrow smith Publications.

2. R.K. Narayan: Malgudi Days (selection), Indian Thought Publications.

Reference Books
1. Martin Montgomery, An Introduction to Language and Society (Studies in Culture and
Communication) Routledge; 2 edition (December 22, 1995).
2. Robe Pope, An Introduction to Language Literature and Culture.Routledge, 2005.

1. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in

Moodle for details.
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1. Department offering the course Humanities & Liberal Arts
2. Course Code LAF284

3. Course Title Principles of Management
4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary

This course will introduce students about the basic Principles needed for management. It also includes case
studies where a student can get idea about the actual working of the management field. Topics include
Overview of Management, Management Information, and Planning Approach to Organizational Analysis,
Motivation and Productivity.

9 Course Objectives

The objective of this course is to familiarize B.Tech. Students with the roles, responsibilities, and skills
required of modern managers. This course will be present the concepts of management as it applies to current
thinking in the workplace.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:
e To present the topics in management, management theories, while at the same time focusing on
practical applications in the real world especially for engineers.
o Evaluate the global context for taking managerial actions of planning, organizing and controlling.
o Assess global situation, including opportunities and threats that will impact management of an
organization.
e Integrate management principles into management practices.

11. Curriculum Content
Unit 1 Overview of management
Definition-Management-Role of managers-Organization and the internal and environmental factors —Trends
and Challenges of Management in India.
Directing — delegation —span of control- communication, Controlling

Unit 2 Management Information

Introduction to functional areas of management, Operations management, Human resources management,
Marketing management, Financial management
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Unit 3 Planning Approach to Organizational Analysis
Design of organization structure; job design and enrichment; job evaluation and merit rating
Unit 4 Motivation and Productivity

Theories of motivation, Leadership styles and Managerial grid. Co-ordination, monitoring and control in
organizations. Techniques of control; Few Cases on current management issues in India

TEXT BOOKS:

1. Schermerhorn, Management and Organisational Behaviour essentials, Wiley India

2. Koontz: Essentials of Management, PHI Learning.

3. Hirschey: Managerial Economics, Cengage Learning.

4. AV Rau: Management Science, BSP, Hyderabad

5. Mote, | Paul and Gupta: Managerial Economics Concepts & Cases, TMH, New Delhi.
6. Stephan R Robbins Fundamental of Management, Pearson

REFERENCE BOOKS

1. Koontz, H., and Weihrich, H., Essentials of Management: An International Perspective, 8th ed.,
McGraw Hill, 20009.
Hicks, Management: Concepts and Applications, Cengage Learning, 2007.
Mahadevan, B., Operations Management, Theory and Practice, Pearson Education Asia, 2009
Kotler, P., Keller, K.L, Koshy, A., and Jha, M., Marketing Management, 13th ed., 20009.
Khan, M.Y ., and Jain, P.K., Financial Management, Tata-Mcgraw Hill, 2008.
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12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.
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1. Department offering the course Humanities & Liberal Arts

2. Course Code LAF381

3. Course Title Positive Psychology and Living
4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary
This course provides an introduction to the science related to happiness, well-being, flourishing and the
positive aspects of human experience. This course discusses research findings in the field of positive
psychology. It also features practical applications of this science that you can put to use immediately to help
you live a full and meaningful life.

9. Course Objectives
The purpose of this course is to provide increase awareness for relevance of positive emotions at workplace.
Students will gain psychological skills to maximize happiness and virtues like compassion, love and wisdom
through experiential, workshop based and interactive activities along with assigned lectures and reading.
Students will have an opportunity to explore the concepts (e.g., biological, psychological, social, emotional),
the research behind the concepts, and evidence-based experiential activities that enhance well-being. Students
will engage in a detailed analysis and evidence-based positivity change process utilizing validated
guestionnaires and positive psychology and well-being enhancing interventions.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:
1. Students learn about modern psychological knowledge of happiness.
2. Students acquire skills to cultivate positive emotions.
3. Measure and build individual, workplace and educational flourishing; plan, implement and assess
positive psychology.
4. Students will gain an understanding of what contributes to well-being and how to build the enabling
conditions of a life worth living.

11. Curriculum Content
Unit 1: What is positive psychology?
Introducing Positive Psychology: Definition, goals, assumptions, key concepts and relationships with health
psychology, developmental psychology, social psychology and psychology of religion, Meaning and measure
of Happiness: Hedonic and Eudemonic perspective, Yogic notion of bliss

Unit 2: Positive Emotions, Cognitive states and Well-being

What are positive emotions? The broaden and build theory, relevance of positive emotional states for physical,
social & psychological resources, Positive emotions and well-being: Happiness and positive behavior, positive
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emotions and success, resilience, Self-efficacy, Optimism, Hope, Wisdom, Mindfulness and flourishing
Unit 3: How to enhance well-being?

Use of postures, breathing practices, Sounds, dietary consumption

Unit 4: Positive Psychology at work place

Maximizing achievement, conflict resolution, gratitude, positive leadership

Textbook(s)

Snyder (2011). Positive Psychology: The Scientific and Practical Explorations of Human Strengths. New
Delhi: Sage.

Reference Books

1. Carr, A. (2004). Positive Psychology: The science of happiness and human strength.UK: Routledge.

Peterson, C. (2006). A Primer in Positive Psychology. New York: Oxford University Press.

3. Seligman, M.E.P. (2002). Authentic Happiness: Using the New Positive Psychology to Realize
YourPotential for Lasting Fulfillment. New York: Free Press/Simon and Schuster.

4. Snyder, C.R., & Lopez,S.J.(2007). Positive psychology: The scientific and practical explorations of
human strengths. Thousand Oaks, CA: Sage.

5. Snyder, C. R., & Lopez, S. (Eds.). (2002). Handbook of positive psychology. New York: Oxford
University Press.

N

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.
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1. Department offering the course Humanities & Liberal Arts
2. Course Code LAF382

3. Course Title Engineering Economics

4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary

The course is devoted to teach basic concept of economics to the student of engineering. This includes basic
concept of demand and supply of goods and services. Break-even point and evaluation is also included in this
subject. Project evaluation and depreciation of physical assets are also key contribution in this subject. Finally,
few concepts of banking system, inflation and business cycle are also the vital topics in this subject.

9. Course Objectives
To provide the basic overview of economics in engineering perspectives.

e To increase the understanding of students to solve the engineering problems through economic
theories.

e Toincrease the understanding of students to use economics theories in project investment of industries

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:

e Students will be able to apply economic principles and calculations to solve engineering projects.

e To students will be efficient to get the idea of production activities and its applications in industries

e Students will be competent to estimate the present and future value of money on their various investment
plans.

o Develop the ability to account for time value of money using engineering economy factors and formulas,
as well as the implications and importance of considering taxes, depreciation, and inflation.

11. Curriculum Content

Unit 1 General Overview of Economics

Nature and Scope of Economics in engineering perspective; Theory of Demand Analysis: Meaning and
Types, Law of demand, Exceptions to the Law of Demand, Elasticity of Demand; Theory of Supply
Analysis: Law of Supply and Elasticity of Supply; Mathematical Explanation on cost, revenue and profit
function

Unit 2 Production Function and Its Applications

Production Function:Short-run and long-run Production Function; Mathematical Explanation: Laws of
Returns to Scale & Law of Diminishing Returns Scale; Concept of Cost and Its Types: Total cost, fixed cost,
variable cost, average variable cost, average fixed cost, marginal cost, explicit and implicit cost; Break-Even-
Analysis: Importance and graphical presentation, mathematical problems

Unit 3 Time Value of Money and Project Evaluation
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Time Value of Money: Simple and Compound, Uniform Series Compound Interest Formula, Present Worth
Analysis, Future Worth Analysis, Future Value through Annuity, Rate of Return Analysis, Cash flow
diagrams; Depreciation: Introduction, Straight Line and Declining Balance Method of Depreciation; Project
Evaluation Techniques: Present Worth Method, Future Worth Method, Annual Worth Method; Benefit Cost
Analysis: Conventional and Modified B/C Ratio with PW method

Unit 4 Banking and Finance

Banking Sector: Functions of the Commercial Bank and Central Bank, Financial Institutions; Financial
Market: Money Market and Capital Market; Monetary and Fiscal Policy: Objectives, Instruments, Tools in
Indian Economy; Inflation:Causes, Effects and Methods to Control it, Measurement of Inflation- Consumer
Price Index and Whole Price Index; Deflation and Stagflation; Business Cycles: Various phases, Control and
Measurement, Impact on business cycles on economic activities

TEXT BOOKS TEXT BOOKS
1. Pravin Kumar (2015). Fundamental of Engineering Economics. Raj Kamal Press, New Delhi.

2. Riggs J.L., Dedworth, Bedworth D.B., and Randhawa, S.U. (1996). Engineering Economics. McGraw
Hill International, New Delhi

3. PanneerSelvam R. (2001). Engineering Economics. Prentice Hall of India Ltd, New Delhi.

REFERENCE BOOK
1. L.M. Bhole (2007). Financial Institutions and Markets. Tata McGraw Hill, New Delhi.

12. Teaching and Learning Strategy

All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.
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1. Department offering the course Humanities & Liberal Arts
2. Course Code LAF481

3. Course Title Application of Psychology
4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary

This course will introduce students about knowledge in the various domains of psychology and its
applications. It also includes theories of self, work motivation, job satisfaction, attitude and stress and its
management.

9. Course Objectives

The purpose of this course is to develop a broad base of knowledge in the various domains of psychology
and its applications. This course is also about to synthesis and demonstrates of useful skills in the field of
psychology namely areas of organization, society, stress management etc.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
a. The students will be able to understand basic concepts of psychology in major domains.
b. The students will be able to apply the fundamentals of psychology in order to solve real life
problems.
c. The students will Use scientific reasoning to interpret psychological phenomena.
d. To apply ethical standards to evaluate psychological science and practice
11. Curriculum Content

Unit 1: Role of Psychology in Understanding the Self

Three Stages — Self-awareness, Self-acceptance and Self-realization; Exploration through JOHARI Window;
Development of Self-Mead & Cooley

Unit 2: Application of Psychology at Work Place

Work Motivation: Theories and applications: Maslow, Herzberg, Goal Setting, Emotion: Emotional Quotient
& Job Satisfaction, Early approaches to leadership, contemporary approaches to leadership-Transformational
& Transactional Leadership, styles of leadership

Unit 3: Application of Psychology in Personal & Professional Excellence

Achieving Success: Creativity & Innovation; Role of attitude; Role of competence; Role of Self-confidence;
Time management; Role of Human Values.
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Unit 4: Role of Psychology in Health & Fitness

Stress & Coping Strategies: Meaning, Types, Sources, Effects of stress on health, and coping strategies;
Characteristics of a healthy personality

Textbook(s)

3. R.Bayne, and I. Horton, Applied Psychology, Sage publications, 2003.
4. A. Furnham, The Psychology of Behaviour at Work, Psychology Press, 1997.
5. D. Harris, Engineering Psychology and Cognitive Ergonomics, Aldershot: Ashgate, 1997

Reference Books

1. Baron, R.A. and Misra, G., Psychology (Indian Subcontinent Edition). Person Education Ltd. (2014).

2. Ciccarelli, S.K. & Meyer, G.E., Psychology (South Asian Edition). New Delhi: Tata Mc Graw Hill.
(2008).

3. Passer, M\W., Smith, R.E., Holt, N. and Bremmer, A., Psychology: The Science of Mind and
Behavior, McGraw-Hill Education, UK. (2008).

4. R. Gifford, (Ed.), Applied psychology: Variety and opportunity, Allyn and Bacon, 1991.

M.L. Blum, and J.C. Naylor, Industrial Psychology, CBS Publishers & Distributors, 1984,

6. D.M. Pestonjee, Stress and Coping: The Indian Experience, 2nd ed., Sage Publications, 1999.

o

13. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in Moodle for
details.
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1. Department offering the course Humanities & Liberal Arts
2. Course Code LAF482

3. Course Title Intellectual Property Rights
4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary

The course offers a comprehensive intellectual property subject that is easy to understand for students. The
intellectual property rights syllabus comprises topics ranging from patent registration to copyrights and
trademarks, and examples are based on familiar situations that the students encounter in their day-to-day
lives. Topics would include the major aspects of IPR, which include analysing an idea, patent search
techniques, which also helps them to boost their career with additional industry-relevant skills.

9. Course Objectives

The purpose of this course is to provide the basic understanding of intellectual property rights, the
rationale behind making provision for these rights and the recent concerns in the field. The main objective
of the course is to increase the attention of students to protect their IP though legal provision and also
teach the students how they can reduce the imitation rate. This course also helps to teach the students the
understanding their involvement in technology transfer and commercialization.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:
14. The students will be able to understand the importance of IPRs in academic field.
15. The student gets idea how they can protect their IP through IPRs regime.
16. The student gets more incentive towards technology transfer and commercialization
17. Apply intellectual property law principles (including copyright, patents, designs and trademarks) to
real problems and analyse the social impact of intellectual property law and policy

11. Curriculum Content

Unit 1: Introduction to IP
Public Funded Research and Its Implications in an Economy; Public Funded Research and Economic
Development; Research & Development and Industrial Development

Unit 2: Historical Perspectives of IPRs

History and concept of Property; Introduction to intellectual property rights (IPRs); Patent, Industrial design;
Copyrights, Trademarks, Geographical Indications; Trade Secrets; International aspect of IPRs; Development
at International level regarding IPRs

Unit 3: Polices on IPRs in India

The debate: Copyright vs Copy left; Research ethics; role of IPRs in economic development in developed and
developing economies; Overview of Various Policies on IPRs in India; Success Story of Bayh Dole Act of
IPRs in USA
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Unit 4: IPRs and Technology Commercialization

Technology Transfer and Commercialization; Key Determinants and Participants of Technology Transfer and
Commercialization; Types of Technology Transfer and Commercialization; Technology Transfer and
Commercialization in India and Other Developing Economies

Textbook(s)

1. Cornish, W.R. and L. David. 2010. 7" Edition. Intellectual Property: Patents, Copyrights, Trademarks
and Allied Rights. Sweet and Maxwell.

2. Narayan, P. 2002. Intellectual Property, Law in India, 3" Ed. New Delhi, Delhi Law House.

3. Ganguli, P. 2001. Intellectual Property Rights: Unleashing the Knowledge Economy. Tata McGraw
Hills.

4. Watal, J. 2001. Intellectual Property Rights in the WTO and Developing Countries. New Delhi:
Oxford University Press.

Reference Books
1. Singh AK., Ashraf S.N. and Acharya S.R. 2017. Viability of Bayh Dole Act of USA in the
context of India: Critical evidence from review of literature, in Sasi Misra.
2. Sunil Shukla and GanapathiBatthini (Eds). Proceedings of the 12" Biennial Conference on
Entrepreneurship Organized by EDIlI Ahmedabad (pp. 235-252). Bookwell Publishing House:
New Delhi

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.
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1. Department offering the course Humanities & Liberal Arts
2. Course Code LAF285

3. Course Title Indian Constitution

4. Credits (L:T:P:C) 2:0:0:2

5. Contact Hours (L:T:P) 2:0:0

6. Prerequisites (if any) NIL

7. Course Basket AEC

8. Course Summary:

The Constitution of India is the supreme law of India. The document lays down the framework demarcating
fundamental political code, structure, procedures, powers, and duties of government institutions and sets out
fundamental rights, directive principles, and the duties of citizens. The course will provide knowledge of their
constitutional rights to the students and also familiarize the students with the features of the Indian
Constitution.

9. COURSE OBJECTIVE:
o To familiarize the students with the features of the Indian Constitution
o To provide a knowledge of their constitutional rights

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:

o Enable the students to protect their rights
o The students will be engaged in the political system of India
11. Curriculum Content

Unit 1: Introduction

Constitution- meaning of the term, basic features Indian Constitution: Sources and constitutional history,
Features: Citizenship, Preamble, Fundamental Rights and Duties, Directive, Principles of State Policy, debates
on Fundamental Rights and Directive

Unit 2: Union Government and its Administration

Structure of the Indian Union: Federalism, Centre- State relationship, President: Role, power and position, PM
and Council of ministers, Cabinet and Central Secretariat, Lok Sabha, Rajya Sabha Institutional Functioning:
Prime Minister, Parliament and Judiciary, Power Structure in India: Caste, class and patriarchy

Unit 3: State Government and its Administration
Governor: Role and Position, CM and Council of ministers, State Secretariat: Organisation, Structure and
Functions.

Unit-4 Local Administration

District’s Administration head: Role and Importance, Municipalities: Introduction, Mayor and role of Elected,
Representative, CEO of Municipal Corporation, Pachayati raj: Introduction, PRI: Zila Pachayat, Elected
officials and their roles, CEO Zila Pachayat: Position and role, Block level: Organizational Hierarchy
(Different departments), Village level: Role of Elected and Appointed officials, Importance of grass root
democracy
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Unit 5: Election Commission

Election Commission: Role and Functioning, Chief Election Commissioner and Election Commissioners,
State Election Commission: Role and Functioning, Institute and Bodies for the welfare of SC/ST/OBC and
women

TEXT BOOKS
1. Abbas, H., Kumar, R. & Alam, M. A. (2011) Indian Government and Politics. New Delhi: Pearson,
2011.
2. Chandhoke, N. & Priyadarshi, P. (eds.) (2009) Contemporary India: Economy, Society, Politics. New
Delhi: Pearson.

REFERENCE BOOKS
1. Chakravarty, B. & Pandey, K. P. (2006) Indian Government and Politics. New Delhi: Sage.
2. Chandra, B., Mukherjee, A. & Mukherjee, M. (2010) India After Independence. New Delhi: Penguin.
3. Singh, M.P. & Saxena, R. (2008) Indian Politics: Contemporary Issues and Concerns. New Delhi: PHI
Learning.
4. Vanaik, A. & Bhargava, R. (eds.) (2010) Understanding Contemporary India: Critical Perspectives.
New Delhi: Orient Blackswan.

12 Teaching and Learning Strategy

All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in Moodle for
details.
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1. | Department offering the course EECE

2. | Course Code ECF 351

3. | Course Title PRINCIPLES OF ANTENNA and MICROWAVE
4. | Credits (L:T:P:C) 2:0:1:3

5. | Contact Hours (L:T:P) 2:0:2

6. | Prerequisites (if any) EM and WP

7. | Course Basket Discipline Elective

8. Course Summary

The course provides an understanding of transmission parameter, field radiations & antenna
parameters Basic antennas & parameter measurement, Microstrip antenna, and array. Also provides
an understanding of Wave Propagation and structure of atmosphere.

9. Course Objectives
6. To understand basic terminology and concepts of Antennas.
7. To have knowledge on antenna operation and free space propagation
8. To understand basics of Microwave communication and devices.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:

o Aware of parameter considerations like antenna efficiency, beam efficiency, radiation
resistance etc. in the design of an antenna.

o Knowledge about the means of propagation of Electromagnetic wave i.e. free space
propagation and also about frequency dependent layer selection, its respective issues for an
effective transmission of information in the form of EM wave to a remote location and related
issues.

¢ Understanding of Microwave components and their mathematics.
Microwave semiconductor devices used to realized amplifiers and oscillators.

11 Curriculum Content

UNIT 1: FIELD RADIATIONS & ANTENNA PARAMETERS:

Radiation: Review of electromagnetic fields, plane wave & uniform plane wave in free space,
Radiation from Small Electric Dipole, Quarter wave Monopole and Half wave Dipole — Current
Distributions, Isotropic radiators ,Antenna Parameters

UNIT 2: ANTENNA ARRAYS and PRACTICAL ANTENNAS

Antenna Arrays: Introduction, various forms of antenna arrays, arrays of point sources, ,
multiplication of patterns, Folded dipole antenna, Yagi-Uda antenna, helical antenna, horn
antenna, slot antenna, microstrip or patch antennas, scanning antennas

UNIT 3: FREE SPACE WAVE PROPAGATION and MICROWAVE COMMUNICATION:
Basic idea of ground wave, surface wave, and space wave propagation, tropospheric
propagation and duct propagation. Microwave frequency range, applications of
microwaves, Scattering matrix- Concept of N port scattering matrix representation,

UNIT 4:MICROWAVE PASSIVE COMPONENTS:
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Microwave junctions,couplers, Ferrites, important microwave properties and applications:
Gyrator, Isolator, Circulator, Attenuator, Phase changer, impedance matching networks

UNIT 5: MICROWAVE TUBES AND MEASUREMENTS:

High frequency limitations, Principle of operation of Multi- cavity Klystron, Traveling Wave
Tube, and Magnetron. Microwave measurements: Measurement of power, wavelength,
impedance, SWR

Textbook(s)
3. Krauss J D, “Antennas”, 4™edition, McGraw - Hill Inc., New York (1991).
4. Antennas and Wave Propagation — K.D. Prasad, Satya Prakashan, Tech India
Publications, New Delhi, 2001.
5. Liao Samuel, "Microwave Devices & Circuits”, PHI Learning, New Delhi, (Latest edition)

Reference Books
5. Antenna Theory - C.A. Balanis, John Wiley & Sons, 3rd ed., 2005.
6. Electromagnetic Waves and Radiating Systems — E.C. Jordan and K.G. Balmain, PHI,
2nd ed., 2000.
7. Robert. E. Collin, ‘Foundation of Microwave Engg’, McGraw Hill.

List of Experiments:
10. Study the Antenna Transmitter and Receiver trainer for different type of Antenna.
11. Draw the radiation pattern & find the characteristics of dipole (half-wave) antenna.
12. Draw the radiation pattern & find the characteristics of folded dipole antenna.
13. Draw the radiation pattern & find the characteristics of Yagi uda antenna.
14. Draw the radiation pattern & find the characteristics of horn antenna.
15. Study of Gunn Diode Characteristics
16. Study of Reflex Klystron Characteristics
17. To study different types of Microwave components.
18. VSWR measurement
19. Waveguide parameters measurement
12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

13. Evaluation Scheme

Evaluation Instrument Weightage
Mid Term Test 20%
Assignments 10%
Laboratory 20%
Quizzes 10%
Final Exam 40%
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1. | Department offering the course EECE

2. | Course Code ECF 347

3. | Course Title Microprocessor

4. | Credits (L:T:P:C) 2:0:1:3

5. | Contact Hours (L:T:P) 2:0:2

6. | Prerequisites (if any) Digital system Design and Computer Organisation

7. | Course Basket Discipline Elective

8. Course Summary
This course will introduce to the students about the elementary knowledge of microprocessor. This
explain that how microprocessor interact with the peripherals like memory and input/output devices?
Students are able to learn the basic programming skills of assembly language.

9. Course Objectives

4. The student will learn how the hardware and software components of a microprocessor-
based system work together to implement system-level features and integrating digital
devices into microprocessor based systems;

5. The student will learn the operating principles of, and gain hands-on experience with,
common microprocessor peripherals such as timers, USART, and PPI; role of CPU,
registers, and modes of operation of 8085 and 8086 microprocessor.

6. Learning Microprocessor instruction sets and learning assembly-programming styles,
structured assembly language programming.

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
The course provides an understanding of:
Identify the basic element and functions of microprocessor.

5. Describe the architecture of microprocessor and its peripheral devices.

6. Demonstrate fundamental understanding on the operation between the microprocessor and its
interfacing devices.

7. Apply the programming techniques in developing the assembly language program for
microprocessor application.

8. An ability to design microprocessors based system, components or process as per needs and
specifications

11. Curriculum Content

Unit 1

Evolution of Microprocessors, history of computers, Introduction to Microprocessor,
Microprocessor systems with bus organization, Microprocessor Architecture & Operations,
Tristate devices, buffers, encoder, decoder, latches, Memory devices: Semiconductor memory
organization, Category of memory, I/O Device.

Unit 2

Register organization, 8085 Microprocessor Architecture, Address, Data and Control Buses,
Pin Functions, Demultiplexing of Buses, Generation of Control Signals, Timing diagrams:
Instruction Cycle, Machine Cycles, T- States, Concept of Address line and Memory interfacing,
Address Decoding and Memory Interfacing.

Unit 3
Classification of Instructions, Addressing Modes, 8085 Instruction Set, Instruction And Data
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Formats, Writing assembly language programs, Programming techniques: looping, counting
and indexing, Stack & Subroutines, Developing Counters And Time Delay Routines, Code
Conversion, BCD Arithmetic And 16-Bit Data Operations. The 8085 Interrupts, 8085 vector
interrupts.

Unit 4

Memory interfacing, 1/O interfacing — memory mapped and peripheral mapped 1/O
Programmable Interfacing Devices Like 8255A PPI, 8253/8254 Timer, 8259A PIT, 8237 DMA
Controller, and Serial I/O Concepts 8251A USART. Interfacing of above chips with 8085,
Programming them In Different Modes.

Unit 5
A Architecture of 8086, block diagram, register set, flags, Queuing, concept of segmentation,
Pin description, operating modes, addressing modes.

Textbook(s)
3. Microprocessor Architecture, Programming, and Applications with the 8085 Ramesh
S. Gaonkar — Penram International
4. Microcomputers and Microprocessors: The 8080, 8085 and Z-80 Programming,
Interfacing andTroubleshooting John E. Uffenbeck.
Reference Books
2. Microprocessor and Microcontroller fundamentals. The 8085 and 8051 Hardware and
Software William Kleitz

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

List of Experiments

11. To perform 8-bit arithmetic operations between two numbers stored at
consecutive memory locations: addition, subtraction, multiplication, division.

12. To perform 16-bit arithmetic operations between two numbers stored at
consecutive memory locations: addition, subtraction, multiplication, division.

13. Tofind the largest and smallest element in an array. Also find the sum of
elements in an array.

14. Generation of Fibonacci series in 8085 in hexadecimal sequence.

15. Write and execute the program for finding even and odd numbers.

16. To sort the given number in the ascending and descending order using 8085
microprocessor.

17. Code conversion: decimal number to hexadecimal, hexadecimal number to
decimal.

18. To add two 8 bit BCD numbers stored at consecutive memory locations.

19. To subtract two 8 bit BCD numbers stored at consecutive memory locations.

20. To interface programmable peripheral interface 8255 with 8085 and study its
characteristics in mode0, model and BSR mode.

Value added Experiments:

3. Tointerface 8253 Interface board to 8085 mp and verify the operation of 8253 in six
different modes.

4. To interface a stepper motor with 8051 microcontroller and operate it.
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1. | Department offering the course EECE
2. | Course Code ECF 349
3. | Course Title Microcontroller
4. | Credits (L:T:P:C) 2:0:1:3
5. | Contact Hours (L:T:P) 2:0:2
6. | Prerequisites (if any) Microprocessor
7. | Course Basket Discpline Elective
8. Course Summary
This course will introduce to the students about the elementary knowledge of microcontroller. This
explain that how microcontroller interact with the peripherals like memory and input/output devices?
Students are able to learn the basic programming skills of assembly language.
9. Course Objectives
4. To understand the concept of microcontroller based system.
5. To enable design and programming of microcontroller based system.
6. To know about the interfacing circuits.
10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
4. The course provides an understanding of:
5. Micro-controller and its applications.
6. Interfacing of Microcontroller.
11. Curriculum Content

UNIT 1: INTRODUCTION:

Introduction, Comparison of microprocessor and microcontroller, evolution of microcontrollers from 4
bit to 32 bit, development tools for microcontrollers: Concept of IDE, Editor, Assembler, Compiler,
Linker, Simulator, Debugger and assembler directives.

UNIT 2: MICROCONTROLLER 8051:

Block Diagram, Pin diagram and Pin Functions, General Purpose and Special Function Registers,
Oscillator and clock circuit, Reset  circuit, 1/0O Port circuits, Memory organization, Internal program
and data memory.

UNIT 3: ADDRESSING MODES, INSTRUCTION SET OF 8051:

Addressing modes and accessing memory using various addressing modes, instruction set:
Arithmetic, Logical, Simple bit, jump, loop and call instructions and their usage. Time delay
generation and calculation, Timer/ Counter programming.

UNIT 4: ASSEMBLY LANGUAGE PROGRAMMING:

Data Transfer: Block move, Exchange, Sorting, Finding largest element in an array. Arithmetic
Instructions: Addition/subtraction, multiplication and division, Boolean & Logical Instructions (Bit
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manipulations). Code conversion: BCD to ASCII, ASCII to Decimal, Decimal to ASCII, Programs to
generate delay using on-Chip timer / Counter.

UNIT 5: INTERFACING AND APPLICATION OF MICROCONTROLLER:

Interfacing of PPI 8255, DAC (0804), Temperature measurement (LM35), interfacing seven segment
displays, displaying information on a LCD, stepper motor interfacing, DC motor interfacing and PWM,
Interfacing a 4 X 4matrix Keypad, Generation of different types of waveforms using DAC.

Textbook(s)

2. Muhammad Ali Mazidi, Janice Gillispie Mazidi and Rolin McKinlay, ‘The 8051 Microcontroller
and Embedded Systems Using Assembly and C’, (Second Edition, Pearson Education).

Reference Books

¢ Manish K Patel, “The 8051 Microcontroller Based Embedded Systems”, McGraw Hill, 2014,
ISBN: 978-93- 329-0125-4.

¢ Raj Kamal, “Microcontrollers: Architecture, Programming, Interfacing and System Design”,
Pearson Education, 2005

e K. J. Ayala, D. V. Gadre, ‘The 8051 Microcontroller & Embedded Systems using Assembly
and C, Cengage Learning , India Edition.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle.

List of Experiments:

I. Programming

1. Data Transfer - Block move, Exchange, Sorting, Finding largest element in an array.
2. Arithmetic Instructions - Addition/subtraction, multiplication and division.

3. Boolean & Logical Instructions (Bit manipulations).

4. Code conversion: BCD — ASCII; ASCII — Decimal; Decimal - ASCII;

5. Programs to generate delay using on-Chip timer /Counter.

. Interfacing

Write Assembly programs to interface 8051 chip to Interfacing modules.

1. Familiarization with KEIL, PROTEUS simulator and trainer Kkit.

2. Read Push-button switch and display its status on LED.

3. Interfacing 7-Segment LED Display with 8051 microcontroller.

4. Interfacing of 16x2 LCD with 8051 microcontroller and display message on it.

5. Interface 4x4 matrix keyboard with 8051 microcontroller. Display value of pressed switch on
LCD.

6. Stepper and DC motor control interface to 8051 microcontroller.

List of Value Added Experiments:

1. External ADC and Temperature control interface to 8051 microcontroller.

2. Generate different waveforms Sine, Square, Triangular, Ramp etc. using DAC interface to
8051; change the frequency

and amplitude.

3. Simple Calculator using 6 digit seven segment displays and Hex Keyboard interface to 8051.
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1. Department offering the course | Humanities & Liberal Arts

2. Course Code LAF184

3. Course Title Corporate Communication and Soft Skills
4. Credits (L:T:P:C) 2:0:2:3

5. Contact Hours (L:T:P) 2:0:2

6. Prerequisites (if any) NIL

7. Course Basket Language and Literature

8. Course Summary
This course is to enhance the soft skills of the students. It also focuses on
Business communication. It will help the students to develop professional skills and
how to be effective communicator at work place.

9. Course Objectives
e To introduce to students to the business & corporate environment and its expectations.
e To help students to identify and sharpen their personal and professional skills.
e To ensure employability of students through a perfect blend of hard & soft skills.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:.
Students identify their goals and through enhanced soft skills work towards achieving them.

e Greater self-confidence and knowledge of life skills helps them to develop healthier
interpersonal relationships.

e Prepares the students to face future challenges and excel in their personal and
professional lives.

Unit 1
Business Communication 8hrs

Importance & Features of Business Communication, Flow of Communication: Channels
&Networks

Business Presentation
Business Etiquette, Telephonic Etiquette

Interview Skills, Impression Management

Unit 2 8hrs

Business Letter Writing
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Job Application Letter & Resume

Communication: E mails & E- Tools

Unit 3

Personal Skills for Corporate Communication 8hrs
SWOT Analysis: Self-Assessment, Identifying Strength & Weakness

Self-Awareness, Self-Disclosure & Self-Management (Stress, Anger)

Goal Setting: Personal & Professional Goals, SMART-ER Goals

Human Perception: Understanding People, Perceptions, Attitudes

Personality (Personality Test)

Unit 4 8hrs
Professional Skills for Corporate Communication

Decision Making: Techniques, Six Thinking Hats

Creative Thinking, Lateral Thinking

Team Building & Leadership Skills

Time Management: Planning Organizing, Time Wasters

Conflict Resolution Skills

Negotiation Skills

Lab 1 Telephone Etiquette: Making an appointment, answering calls (Role Play)
Lab 2  Telephone Etiquette: Making an appointment, answering calls (Role Play)
Lab 3  Business Presentations (PPT Presentation)

Lab 4  Business Presentations (PPT Presentation)

Lab 5 Interview Skills: Mock Interview

Lab6  Interview Skills: Mock Interview

Lab7  Panel Discussion

Lab 8 Panel Discussion

Lab9  Conflict & Negotiation(Situational Role Play)

Lab 10 Conflict & Negotiation (Situational Role Play)

Lab 11 Evaluation
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Lab 12 Evaluation
TEXT BOOKS

1. Rizvi, Ashraf. Effective Technical Communication, McGraw Hill, New Delhi. 2005.
2. Gulati, Sarvesh. Corporate Soft skills, Rupa & Company, 2006

REFERENCE BOOKS

9. Steven R. Covey. The Seven Habits of Highly Effective People, Simon and Schuster, London,
2007.

10. Robbins, Stephen. Management, Pearson Prentice Hall. 2009

11. Carnegie, Dale. How to win Friends and influence People, Simon and Schuster, London,
2009.

12. Dr. Alex. Soft Skills: Know Yourself & Know the World, S. Chand Publications, 2001.

13. Gopalswamy, Ramesh. The ACE of Soft Skills: Attitude, Communication and Etiquette for
Success, Pearson, New Delhi, 2008.

14. Ghosh, B. N. Managing Soft skills for Personality development, Laxmi Publications Ltd.,
New Delhi, 2013.

15. Elizabeth B. Hurlock. Personality Development, TMH Publication, 2010.

13. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded on online platform.
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Undergraduate Course Description Document

1. Department offering the course | School of Liberal Arts & Management
2. Course Code LAF285

3. Course Title Indian Constitution

4. Credits (L:T:P:C) 2:0:0:2

5. Contact Hours (L:T:P) 2:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary:

The Constitution of India is the supreme law of India. The document lays down the
framework demarcating fundamental political code, structure, procedures, powers, and duties
of government institutions and sets out fundamental rights, directive principles, and the duties
of citizens. The course will provide knowledge of their constitutional rights to the students and
also familiarize the students with the features of the Indian Constitution.

9. COURSE OBJECTIVE:
e To familiarize the students with the features of the Indian Constitution

e To provide a knowledge of their constitutional rights

10. Course Outcomes
On successful completion of the course, students will be able to achieve the following:
e Enable the students to protect their rights

e The students will be engaged in the political system of India

11. Curriculum Content
Unit 1: Introduction

Constitution- meaning of the term, basic features Indian Constitution: Sources and  constitutional
history, Features: Citizenship, Preamble, Fundamental Rights and Duties, Directive, Principles of
State Policy, debates on Fundamental Rights and Directive

Unit 2: Union Government and its Administration

Structure of the Indian Union: Federalism, Centre- State relationship, President: Role, power and
position, PM and Council of ministers, Cabinet and Central Secretariat, Lok Sabha, Rajya Sabha
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Institutional Functioning: Prime Minister, Parliament and Judiciary, Power Structure in India: Caste,
class and patriarchy

Unit 3: State Government and its Administration

Governor: Role and Position, CM and Council of ministers, State Secretariat: Organisation, Structure
and Functions.

Unit-4 Local Administration

District’s Administration head: Role and Importance, Municipalities: Introduction, Mayor and role of
Elected, Representative, CEO of Municipal Corporation, Pachayati raj: Introduction, PRI: Zila
Pachayat, Elected officials and their roles, CEO Zila Pachayat: Position and role, Block level:
Organizational Hierarchy (Different departments), Village level: Role of Elected and Appointed
officials, Importance of grass root democracy

Unit 5: Election Commission

Election Commission: Role and Functioning, Chief Election Commissioner and Election
Commissioners, State Election Commission: Role and Functioning, Institute and Bodies for the
welfare of SC/ST/OBC and women

TEXT BOOKS

1. Abbas, H., Kumar, R. & Alam, M. A. (2011) Indian Government and Politics. New Delhi:
Pearson, 2011.

2. Chandhoke, N. & Priyadarshi, P. (eds.) (2009) Contemporary India: Economy, Society, Politics.
New Delhi: Pearson.

REFERENCE BOOKS
1. Chakravarty, B. & Pandey, K. P. (2006) Indian Government and Politics. New Delhi: Sage.

2. Chandra, B., Mukherjee, A. & Mukherjee, M. (2010) India After Independence. New Delhi:
Penguin.

3. Singh, M.P. & Saxena, R. (2008) Indian Politics: Contemporary Issues and Concerns. New Delhi:
PHI Learning.

4. Vanaik, A. & Bhargava, R. (eds.) (2010) Understanding Contemporary India: Critical
Perspectives. New Delhi: Orient Blackswan.

12 Teaching and Learning Strategy

All materials (ppts, assignments, labs, etc.) will be uploaded in Moodle. Refer to your course in
Moodle for details.
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Undergraduate Course Description Document

1. Department offering the course School of Liberal Arts & Management
2. Course Code LAF286

3. Course Title Youth Psychology

4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary

This course will introduce students about the youth, identity and development related issues. The
course explores the risk factors of a youth such as education. It explores the development of
youth in the society. The course will through study of text, also analyse the practical aspect of it.

9. Course Objectives
To help students understand the notion of youth, youth across cultures, the factors influencing
youth identity and sensitivity to issues concerning the youth of today.

10 Course Outcomes

On successful completion of the course, students will be able to achieve the following:

1. Students will get to know about concepts of youth, youth identity.

2. Students will learn about the process of youth development and relationship.
3. Students will learn to how a youth could develop on his own.

4. Students will learn about relevance of positive virtues during young age.

1. Curriculum Content

Unit 1: Introduction

Defining youth; Youth across cultures; Formulation of youth identity; Concerns of youth in Indian
context.

Unit 2: Youth development and Relationships

Relationship with family members and friends; Romantic relationships; Youth culture: Influence of
globalization, identity crisis
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Unit 3: Today’s Youth: Issues and challenges

Youth and risk behaviours; Employment and education

Unit 4: Developing Youth

Positive youth development; Building resources: Hope, Optimism and Resilience

Textbook(s)

1. Robbins, S. P. & Judge, T.A. (2008).Essentials of Organizational Behavior.9th Edition. New
Delhi: Prentice Hall of India.

2. Adler, N.J. (1997). Global leaders: Women of influence. In G. N. Powell (Ed.), Handbook of
Gender and Work, (239-261). Thousand Oaks, CA, US: Sage Publications, Inc.

Reference Books

1. Adler, N.J. (1997). Global Leaders: A Dialogue with future history. Journal of International
Management, 2, 21-33.

2. Chadha, N.K. (2007). Organizational Behavior (1st Edition). Galgotia Publishers: New Delhi.

3. Greenberg, J. & Baron, R.A. (2007). Behaviour in Organizations (9th Ed.). India: Dorling
Kindersley

4. Griffin, RW. & Moorhead, G. (2009). Organizational Behavior: Managing People &
Organizations (11th Edition). Biztantra publishers

2. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded on the online platform. Refer to
your course for details.
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Undergraduate Course Description Document

1. Department offering the course School of Liberal Arts & Management
2. Course Code LAF287

3. Course Title Sustainable Development

4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary

This course will introduce students about the basic Principles needed for management. It also
includes case studies where a student can get idea about the actual working of the management
field. Topics include Overview of Management, Management Information, and Planning
Approach to Organizational Analysis, Motivation and Productivity.

9. Course Objectives

To provide the overview of sustainable and its needs to the students.
To provide the importance and components of sustainable development to the students.
To provide the association of social and economic development to the students

10. Course Outcomes

Students will get the importance of natural resource in economic development.
Students also would be able to sophisticated concept of sustainable development.

Students would be able to contribute significant efforts towards sustainable development.
11. Curriculum Content
Unit 1: Overview of Sustainable Development

History and emergence of the concept of Sustainable Development, Components of SD i.e.,
Economic, Social, Human, Institutional, Technological and Environmental development; Definitions,
Sustainability in Ecosystem Services; natural resource degradation, greenhouse gases, factors
affecting SD (i.e., Industrialization, urbanization, population growth, globalization, etc.).

Unit 2: Polices on Sustainable Development at international level

Government Policies for SD in India; Socio-economic policies for sustainable development in India,
Sustainable development through trade, Carrying Capacity, global policies for sustainable
development.
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Unit 3: Sustainable Development and International Contribution

SDGs and MDGs, Complexity of growth and equity, International Summits, Conventions,
Agreements, Initiations of international organizations like WHO, UNDP, WTO, FAO and World
Bank towards sustainable development.

Unit 4: Measurement of Sustainable Development

Role of developed and developing countries in the sustainable development, Demographic dynamics
and sustainability, integrated approach for resource protection and management; Index based
estimation of SD i.e., Environmentally Sustainable Development Index and sustainable development,
and another index.

TEXT BOOKS:

1. The Sustainability Revolution: Portrait of a Paradigm Shift by Edwards, Andres R., New Society
Publishers, 2005.

REFERENCE BOOKS

1. The Sustainability Revolution: Portrait of a Paradigm Shift by Edwards, Andres R., New
Society Publishers, 2005.

2. Sustainable development in India: Stocktaking in the run up to Rio+20: Report prepared by
TERI for MoEF, 2011.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded on online portal.
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Undergraduate Course Description Document

1. Department offering the course School of Liberal Arts & Management
2. Course Code LAF383

3. Course Title Introduction to Linguistics

4. Credits (L:T:P:C) 2:0:2:3

5. Contact Hours (L:T:P) 2:0:2

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary
The student will be able to comprehend foundational linguistic concepts and their relation
with the human mind. They will understand how research in linguistics can be used to address
real world problems.

9. Course Objectives
To introduce the basic concepts in areas of linguistics, syntax, morphology, phonetics, and
phonology and the interaction between them.

e To provide an understanding of the main communicative functions of language, and the
formal ways to achieve them.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:

e The student will be able to apply the basic concepts of linguistics, syntax, morphology,
phonetics, and phonology
e The student will be able to appreciate the use of basic concept of linguistics.

11. Curriculum Content
Unit 1:
(10)

Linguistics and its Scope, Branches of Linguistics, Some basic concepts in Linguistics,
Language and Communication

UNIT 2
(16)

Phonetics and Phonology; Phoneme, Allophone, Human Speech Mechanism,

Approved by the Academic Council at its 17" Meeting held on 24.03.2021



Course Structure & Syllabus of B.Tech.- Electronics & Comm. Engg.
Applicable for Batch: 2021-25

Vowels and Consonants in English Syllable structure, Phonemic Transcription, Supra-segmental
features, Neutralization of MTI

UNIT 3
(15)

Language Structure Sassure’s concept of Linguistic sign, Langue and Parole; Syntagmatic and
Paradigmatic relations, Synchronic and Diachronic studies; Chomsky — Competence and
Performance; Language Variation and Language Change

UNIT 4
(11)

Morphology and Syntax; Morpheme, Word Formation Processes in English, Roots, prefix & suffix

Learning Outcome

At the end of this course -

Text book [TB]:

1. Halliday, Michael A.K.; Jonathan Webster (2006). On Language and Linguistics. Continuum
International Publishing Group. p. vii. ISBN 978-0-8264-8824-4.

2. Rens Bod (2014). A New History of the Humanities: The Search for Principles and Patterns
from Antiquity to the Present. Oxford University Press. ISBN 978-0-19-966521.

Reference books [RB]:

1. Delany, Sheila. The Naked Text: Chaucer's Legend of Good Women. Berkeley: University of
California Press, 1994.

2. Mc Alpine, Monica. The Genre of Troilus and Criseyde. Ithaca: Cornell University Press,
1978.

3. Brooks, Cleanth. The Language of Paradox: 'The Canonization' John Donne: A Collection of
Critical Essays. Ed. Helen Gardner. Englewood Cliffs, N. J.: Prentice Hall, 1962.

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded on online platform.
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Undergraduate Course Description Document

1 Department offering the course School of Liberal Arts & Management
2 Course Code LAF384

3 Course Title Creative Writing

4  Credits (L:T:P:C) 3:0:0:3

5 Contact Hours (L:T:P) 3:0:0

6 Prerequisites (if any) NIL

7 Course Basket Humanities & Liberal Arts

8 Course Summary
To produce graduates able to effectively communicate what it is they, as writers, do, and to
effectively present literary works, their own as well as the works of others.

9 Course Objectives
To teach students how to read critically as writers — to understand other writers’ craft, purposes, and
aesthetic choices, toward the creation of the students’ own original works. To offer students the
opportunity for frequent and extensive writing, guided by teachers, supported by classmates, building
upon reading and study, in order to provide an apprenticeship in the art.

10 Course Outcomes

On successful completion of the course, students will be able to achieve the following:

1. Students will be able to examine how texts function across a range of genres, contexts, and
cultures.

2. Students will develop and sharpen skills in creating, editing and revising in the student's
primary genre.

3. They will be able to read and respond thoughtfully .

4. Students will examine critically both oral and written form of other writers” works.

11 Curriculum Content

Unit-1 (8)

Understanding Creativity, Meaning of Creative Writing, The Art and Craft of Writing, Modes of
creative Writing, Csikszentmihaly’s systems model of creativity, Interplay of languages and forms of
writing, Theory of Enjoyment, Creativity and culture
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Unit 2 To Be a Writer @)

Creativity, Writing and Creative Writing: Recent Views, Writers on writing: Albert Camus, Critical
reading of important writers: Margaret Atwood (Negotiating with the Dead — A Writer on Writing.

Reading and Writing, Essay Writing , Biography/Autobiography Writing

Unit 3 Short Stories (5)

Short Story as a genre, Components of short story —Plot, Characterization, Varieties of writing
process, Writing Short Story, Angela Carter: The Tiger’s Bride, John Steinbeck: Chrysanthemums,
James Joyce: Araby

Unit 4 Drama (6)

Introduction to Drama, Performance and Script Writing-Mime, Drama in the Class Room:
Experience and Writing

Reference Books [RB]:

1. Neira, Anjana. Creative writing: A Beginner’s Manual. Delhi: Pearson Publication,
2009.Print.

2. Everett, Nick. Creative writing and English. The Cambridge Quarterly, 2005.Print.

3. lversen, Kristen Dena. Shadow Boxing: Art and Craft in Creative Nonfiction.
Pearson/Prentice Hall, 2003.Print.

4. Morley, David. The Cambridge Introduction to Creative Writing. Cambridge University
Press, 2007.Print.

2. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded on online platform.
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1. Department offering the course School of Liberal Arts & Management
2. Course Code LAF385

3. Course Title Health Psychology

4. Credits (L:T:P:C) 3:1:0:4

5. Contact Hours (L:T:P) 3:1:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8.Course Summary

The present investigates the relationship of social, biological, behavioral and cognition variables to
health. It includes those dimensions of the social that influence health and illness result including
interactions among family members and healthcare consumers and providers.

9.Course Objective

1. Demonstrate understanding of the biological, behavioral, cognitive and social determinants of
health, and risk factors for health- compromising behaviours and strategies for their modification,
across the lifespan.

2. Demonstrate advanced knowledge of individual, group and community-based approaches to the
prevention and management of major identifiable health conditions (both acute and chronic).

3. Demonstrate the capacity to critically evaluate research in health psychology and use this
knowledge to explain mind-body interaction to health-care consumers and professionals.

4. Apply the knowledge of health psychology in different domains of life

10. Curriculum Content
Unit-1: Introduction

Health Psychology: Concept, Assumptions, Models (Biomedical and Biopsychosocial)
Unit -11: Stress and Coping

Nature and sources of stress; Effects of stress on physical and mental health; Coping and stress
management

Unit-111 Health Promotion and IlIness Prevention: Health and Behavior; Changing health habits;
Cognitive behavioral approaches to health behavior change.

UNIT IV: Human strengths and life enhancement

Classification of human strengths and virtues; cultivating inner strengths: Hope and optimism;
gainful Employment and Me/We Balance, Well-being and enhancement
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Textbook(s)
Ogden, J. (2012). Health Psychology. McCrawhill Foundation

Taylor, S.E., (2009). Health Psychology (9th Ed). New Delhi: Tata McGraw-Hill Publishing
Company Ltd.

Reference Books

Ayers, S., Baum, A., McManus, C., Newman, S., Wallston, K., Weinman, J., &West,R. (2007).
Cambridg

Brannon, L., McNeese, J. F., & Updegraff, J. A. (2014).Health Psychology an introduction to
behavior and health (8th Ed). Delhi: Cengage Learning

Straub, R.O. (2014). Health Psychology a Bio Psychosocial Approach (4th Ed). Worth Publishers A
Macmillan Higher Education Company

Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded on online platform.
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Undergraduate Course Description Document

1. Department offering the course School of Liberal Arts & Management
2. Course Code LAF386

3. Course Title Ecology and Human Development

4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary

This course introduces students to environment concerns. Students are expected to learn about
environment, factors affecting it, environmental ethics and its protection through lectures, presentations,
documentaries and field visits.

9. Course Objectives
To increase the understanding of students on ecological and its role in human livelihoods.
To demonstrate understanding of some issue of ecological development.

To provide basic information related to human utilization of resources and how human activities
impact the environment.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:

1. Students will be able to identify key issues and concepts relevant to the understanding of how
human behaviour develops over the life cycle and be able to explain them to a layperson.

2. Students will be able to generate a hypothesis using a conceptual model relevant to a
developmental question and identify an appropriate test of that hypothesis.

3. Students will be able to see how research findings can be applied in real-life settings.

11. Curriculum Content

Unit 1: Major Components of Ecological System; Various Ecosystem Services; Measurement of Nature;
Methods to Measure the Ecosystem Services; Ecosystem Services in Developed and Developing Economies.

Unit 2: Rural Development and Ecosystem Services, Regional Diversity in Ecosystem Services, Economic
Valuation of Various Ecosystem Services; Ecosystem Services of Rivers, Forestry, Soil, Air, Plants.
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Unit 3: Management Policies of Ecosystem Services; Sustainability of Ecosystem Services; Inter-linkages
between Economic Development and Ecosystem Services; Human Well-being and Ecosystem Services;
Sustainability in Ecosystem Services.

Unit 4: Government Policies and Ecosystem Services in India; Different Mathematical and
Econometric Models for Ecosystem Services; Simulation Techniques for Ecosystem Services.

12. TEXT BOOKS

1. Millennium Ecosystem Assessment (MEA) (2005). Ecosystems and Human Well-being: Synthesis. Island
Press, Washington, DC.

2. Verma M. and Kumar CVRSV (2006). Natural Resource Accounting of Land and Forestry Sector (Excluding
Mining) for the States of Madhya Pradesh and Himachal Pradesh. Indian Institute of Forest Management
Bhopal, Bhopal (M.P.)

13. REFERENCE BOOKS

3.(2013). Human Activity and the Environment: Measuring Ecosystem goods and Services in Canada.

4. Negi G.C.S. and Dhyani PP. (2012). Glimpses of Forestry Research in the Indian Himalayan
Region: Special Issue on International Year of Forests-2011. ENVIS Centre on Himalayan Ecology,
G.B. Pant Institute of Himalayan Environment & Development, Kosi-Katarmal, Almora- 263643,
India.

5. (2004) Valuing Ecosystem Services: Towards Better Environmental Decision-Making. National
Research Council of the National Academies Press, Washington, D.C.

14. Teaching and Learning Strategy

All materials (ppts, assignments, labs, etc.) will be uploaded on online platform.
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Undergraduate Course Description Document

1. Department offering the course School of Liberal Arts & Management
2. Course Code LAFA483

3. Course Title Science, Technology & Society

4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

Course Objective

8. Course Summary
The course will help the students to understand the link between science technology and
society and will be able to know the basic implications of science & technology in social
growth.

9. Course Objectives

To increase the basic understanding of students towards science and technology, and basic
implications of science & technology on social development.

10. Course Outcomes

1. Enable students to examine the role of science and technology in social and economic
development.

2. The students will understand perspectives on relations between science and technology.

The student will be able to understand the scientific temper & its social significance.

4. The student will be able to understand and implement technological policies for the
betterment of society.

w

On successful completion of the course, students will be able to achieve the following:

11. Curriculum Content
Unit 1 12 Hrs.
Introduction of society, Sociological imagination, the two revolutions and their socio-economic

technological and scientific implications; Social significance of science and technology, ideas beyond
technology.
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Unit 2 12 Hrs.

Perspectives on relations between science and technology; Sociological perspective on scientific
knowledge: Karl Marx, Emile Durkheim and Karl Mannhen’s Sociology of knowledge; Merton’s
approach to science and technology.

Unit 3 12 Hrs.

Ethos of science, Matthew effect in science,Thomas theorem and Mathew effect; Thomas Kunn’s
notions paradigm and paradigm-based science, Scientific community and growth of scientific
knowledge.

Unit4 12 Hrs.

Science in India: science and technology policies in India, Scientific communities and their linkages,
national and international Science, Ethics in science & engineering, environment and science and
technology

COURSE OUTCOME:

TEXT BOOKS

1. Federic A. Lyman: Opening Engineering Students Mind to Idea to Ideas Beyond Technology.
IEEE Technology and Society Magazine, Fall, pp.16-23. (2002)

2. John Theodore Rivers: Technology and the use of Nature. Technology in Society, 25(3),
August, pp.403-416 (2003).

REFERENCE BOOKS
e Ronald R. Kline: Using History & Sociology to Tech Engineering Ethics. IEEE Technology
and Society Magazine, Winter, pp.13-20 (2002).
e V.V. Krishna: A portrait of the scientific community in India: Historical Growth and
Contemporary Problems, Gaillard et al. (eds). Scientific Communities in the Developing
World, Sage (1997

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded on online platform.
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Undergraduate Course Description Document

1. Department offering the course School of Liberal Arts & Management
2. Course Code LAF484

3. Course Title Education and Social Change

4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary
The course will help the students to take a significant action in area of education to maintain
social change by knowing various education policies.

9. Course Objectives

e To define the various types of education policies
e To understand the role in striving for social change.
e To overview on education and its implications on social changes to the students

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:

e The students will understand how the education system assesses the importance of education
in society.

e The student will be able to participate in the changes required in society.

e Education will be used as a tool to implement adequate changes in society.

11. Curriculum Content

Unit 1 9 Hrs
General introduction to the place of learning in society. Learning, education and training.

Changing meanings of education across time and society. A brief historical perspective on education
in India.

Unit 2 9 Hrs

Social-political arithmetic as a spurious way of understanding education and social change.
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Structural functionalist perspectives and structural-conflict perspectives on education

Unit 3 12 Hrs

Class, conflict, legitimation processes, reproduction of society. Anarchist perspectives. “New”
Sociology of Education. Symbolic interactionist perspectives on education. Resistances to schooling.
Critical theory and education.

Unit 4 9 Hrs

Neo-Weberian perspectives on education. Status politics and education. Caste, class, gender and
education in India. Indian thinkers on education. Current debates on the place of education in India.

TEXT BOOKS

1. Desai, A.R. (2005), Social Background of Indian Nationalism, Popular Prakashan.
2. Giddens, A (2009), Sociology, Polity, 6™ ed.

REFERENCE BOOKS

e Guha, Ramachandra (2007), India after Gandhi, Pan Macmillan.

e SharmaR.S. (1965), Indian Feudalism, Macmillan.

e Deshpande, Satish (2002), Contemporary India: A Sociological View, Viking.

e Gadgil, Madhav & Ramachandra Guha(1993), This Fissured Land: An Ecological History of
India, OU Press.

e Haralambos M, RM Heald, M Holborn (2000), Sociology, Collins.

e Mohanty, M (ed.) (2004), Class, Caste & Gender- Volume 5, Sage.

e Dhanagare, D.N., Themes and Perspectives in Indian Sociology, Rawat

12. Teaching and Learning Strategy
All materials (ppts, assignments, labs, etc.) will be uploaded on online platform.
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Undergraduate Course Description Document

1. Department offering the course School of Liberal Arts & Management
2. Course Code LAF485

3. Course Title Industrial Psychology

4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary

This course provides the knowledge about application of psychological theories of industrial
psychology and workplace environments. It also offers to identify the training and development
needs in areas such as productivity, management and employee working styles and work
environment.

9. Course Objectives

Student will able to understand how the science of human behavior is used to select, develop, and
manage employees and organization. They will also learn how organizations create a supportive
work environment to enhance the productivity of an industry. They will also able to learn group
dynamics, organizational culture and principle for effective organization.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:

a. The students will be able to understand basic concepts of industrial psychology

b. The students will be able to apply the fundamentals of industrial psychology for
organization effectiveness.

c. The students will learn about the organizational best practices and strategies.

d. After completing this course student will develop and learn the fundamental of
industrial psychology in understanding organizational effectiveness.

e. They will also learn how organizations culture and practices creates a conducive
environment to enhance the productivity of an industry.

Unit 1: Introduction to Industrial Psychology

Definitions, History & Nature & Scope of Industrial Psychology, Role of Industrial Psychology,
Organizational Development

Unit 2: Motivation and Work Behavior

Motivation & work behavior. (Theory X and Y, McClelland’s, Need Theory, Herzberg’s Two Factor
Theory, Cultural Differences in Motivation, Groups & work teams, Group Behavior, Group
formation & development
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Unit 3:Organizational Culture and Leadership

Functions of organizational culture, Organizational Socialization, Assessing Cultural Values and Fit,
Cross Cultural issues, Influence of Organizational Culture on Employees, Leadership vs
Management, Leadership Theories, Emerging issues in Leadership

Unit 4: Performance and Stress Management

Planning and Monitoring, Best Practices in Performance management, Training and Evaluation,
Method of Performance appraisal, Work Stress and Mental Health, Time and Conflict Management

11. Curriculum Content
Textbook(s)

Spector, P.E. (2016). Industrial and Organizational Psychology: Research and Practice. New Delhi:
Wiley.

Reference Books

e Blum & Naylor (1982) Industrial Psychology. Its Theoretical & Social Foundations CBS
Publication.

e Aamodt, M.G. (2007) Industrial/Organizational Psychology: An Applied Approach (5th
edition) Wadsworth/ Thompson: Belmont, C.A.

e Aswathappa K. (2008). Human Resource Management (fifth edition) New Delhi: Tata
McGraw Hill.

e Robbins, S.P. & Sanghi, S. (2009). Organizational behavior (11th ed.). New Delhi: Pearson
Education.

e Schultz, D. and Schultz, S. E. (2006). Psychology and work today. 8th ed. N.D.: Pearson
Education

12. Teaching and Learning Strategy
All materials (ppts, assignments, audio and videos etc.) will be uploaded on online platform.
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Undergraduate Course Description Document

1. Department offering the course School of Liberal Arts & Management
2. Course Code LAF486

3. Course Title Innovation and Entrepreneurship

4. Credits (L:T:P:C) 3:0:0:3

5. Contact Hours (L:T:P) 3:0:0

6. Prerequisites (if any) NIL

7. Course Basket Humanities & Liberal Arts

8. Course Summary

The purpose of Entrepreneurship & Innovation is to develop students for work in a sector of the
entrepreneurial and/or innovative professions.

9. Course Objectives

1. The students will gain strategic understanding of entrepreneurship and innovation.

2. The students will assess the interdependent, fast-changing, and diverse world of
entrepreneurship and innovation.

3. The students will be able to effectively communicate using business specific terminology in
written and verbal form and facilitate information flow in a variety of organizational, social,
and intercultural contexts.

10. Course Outcomes

On successful completion of the course, students will be able to achieve the following:

1. The student will be able to develop captivating products and services to solve challenging
problems in a highly uncertain environment, often under considerable time constraints with
very limited resources.

2. The students will develop advanced knowledge on how to assess business opportunities and
an in-depth understanding of what typically characterize successes and failures.

11. Curriculum Content
Unit 1: Introduction to Entrepreneurship

Entrepreneurs; entrepreneurial personality and intentions - characteristics, traits and behavioral;
entrepreneurial challenges. Entrepreneurial Opportunities: Opportunities. discovery/ creation, Pattern
identification and recognition for venture creation: prototype and exemplar model, reverse
engineering.

Unit 2: Entrepreneurial Process and Decision Making

Entrepreneurial ecosystem, Ideation, development and exploitation of opportunities; Negotiation,
decision making process and approaches, Effectuation and Causation.
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Unit 3: Crafting business models and Lean Start-ups

Introduction to business models; Creating value propositions-conventional industry logic, value
innovation logic; customer focused innovation; building and analyzing business models; Business
model canvas, Introduction to lean startups, Business Pitching.

Unit 4: Organizing Business and Entrepreneurial Finance

Forms of business organizations; organizational structures; Evolution of Organization, sources and
selection of venture finance options and its managerial implications. Policy Initiatives and focus; role
of institutions in promoting entrepreneurship.

12. TEXT BOOKS

1. Enterprise and small business- Principal Practice and Policy, S. Carter and D. Jones-Evans,Pearson
Education, 2006.

2. Technology Ventures: From Idea to Enterprise, T. H. Byers, R. C. Dorf, A. Nelson, McGraw Hill,
2013.

13. REFERENCE BOOKS

1. A Business Model of EntrepreneurshipVerstraete, T. and Laffitte, E.J., Edward Elgar Publishing,
2011,

2. Start-up sutra: what the angels won’t tell you about business and life, Prasad Rohit, Hachette India,
2013.

14. Teaching and Learning Strategy

All materials (ppts, assignments, labs, etc.) will be uploaded on online platform.
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