Syllabus of B.Tech. (Electronics and Communication Engineering)-NEP-2020, NEHU Shillong

/\[0/(2 2024520 (X)), /@fww Ire 122 A C Wﬁ,};
Curriculum and Credit Framework for Bachelor

of Technology (B.Tech.)

Rlssu‘,
AND gu LD

.|||I||||||||||||u||||||n||||||||||||”|n.
o 1

Department of Electronics and Communication Engineering

SCHOOL OF TECHNOLOGY
NORTH-EASTERN HILL UNIVERSITY
SHILLONG-793022, MEGHALAYA

Year 2024-25



Syllabus of B.Tech. (Electronics and Communication Engineering)-NEP-2020, NEHU Shillong

AIM and OBJECTIVES of B.Tech. in ECE

AIM and Objectives of the Four Year Programme in the B.Tech. Electronics and Communication Engineering,
School of Technology, North-Eastern Hill University, Shillong-793022, Meghalaya

Overview: Our department's Bachelor of Technology (B.Tech.) program in Electronics and Communication
Engineering (ECE) aims to provide a comprehensive education and training in electronics and communication.
Situated in the hilly and less developed region of North-Eastern India, our department is dedicated to addressing the
engineering needs of the region, particularly in the realm of electronics and communication.
Mission

Our mission is to produce highly skilled and competent Electronics and Communication engineers equipped with
the theoretical knowledge, practical skills, and ethical values necessary to excel in electronics and communication
engineering. We strive to foster innovation, critical thinking, and problem-solving abilities among our students to
meet the technological challenges of the 21st century.

Objectives
The objectives of our B.Tech. program in Electronics and Communication Engineering are as follows:
a. Regional Development:
To contribute to the socio-economic development of the Northeast region by producing a pool of skilled engineers
who can address the specific technological needs of the area.
To promote indigenous innovation and technology development tailored to North-Eastern India's unique
geographical and cultural context.

b. Academic Excellence:

To provide a rigorous academic curriculum covering fundamental principles advanced theories, and cutting-edge
electronics and communication engineering technologies.

To facilitate hands-on learning experiences through laboratory exercises, projects, and industrial internships to
enhance practical skills and industry-readiness among students.

c. Research and Innovation:

To encourage research and innovation in electronics and communication engineering through collaborative projects,
research publications, and participation in conferences and seminars.

To establish research facilities and centers of excellence that focus on emerging areas such as 5/6 G-
Communications, Lightwave Communication Systems, [C Designing, Signal Processing and its applications,
Artificial intelligence, and related areas.

d. Professional Development:

To instill professional ethics, leadership qualities, and effective communication skills among students to excel in
their careers and contribute positively to society.

To facilitate industry-academia collaborations, guest lectures, and workshops to bridge the gap between academic
knowledge and industry requirements.

e. Diversity and Inclusivity:

To promote diversity and inclusivity by attracting students from diverse backgrounds, including those from the
Northeast region and other parts of India.

To create a supportive and inclusive learning environment that respects individual differences and fosters
collaboration and teamwork.
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Learning Outcomes

Upon successful completion of the B.Tech. programme in Electronics and Communication Engineering,
graduates will:

e Demonstrate a deep understanding of core concepts and principles in electronics and communication
engineering.

e Apply mathematical, scientific, and engineering principles to analyze, design, and implement electronic
systems and communication networks.

e Utilize modern tools, techniques, and software to simulate, model, and optimize electronic circuits and
communication systems.

e Demonstrate proficiency in laboratory skills, experimental techniques, and project management to undertake
engineering projects independently or in multidisciplinary teams.

e Exhibit effective communication, leadership, and interpersonal skills necessary for professional success and

lifelong learning.

Our department's B.Tech. program in Electronics and Communication Engineering is committed to nurturing
competent engineers who can contribute to regional development, academic excellence, research and innovation,
professional development, diversity, and inclusivity. We strive to empower our students with the knowledge, skills,
and values needed to address the technological challenges and opportunities of the modern world while serving the

needs of the Northeast region and beyond.
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COURSE STRUCTURE AND THEME

A\. Definition of Credit:

1 Hr. Lecture (L) per week 1 Credit
1 Hr. Tutorial (T) per week 1 Credit
1 Hr. Practical (P) per week 0.5 Credit
2 Hours Practical (P) per week 1 Credit

B. Range of Credits:

In light of the fact that a typical AICTE (Regulatory body for Professional Programmes) Model Four-
years undergraduate degree program (B.Tech.) in Engineering has about 160 credits, the total number of
credits proposed for the four-year B.Tech. in Computer Science and Engineering/Information
Technology/Electronics and Communication Engineering etc. is kept as 160. The Same credit system will
followed for other B.Tech. programmes, such as Biomedical Engineering, Energy Engineering/Electrical
Engineering/Mechanical Engineering/Civil Engineering, etc.

C. Structure of UG Programme in Technology:

D. Course code and definition:

Course code Definition
L Lecture
T Tutorial
P Practical
C Credits
BSC Basic Science Courses
ESC Engineering Science Courses
Humanities & Social Science, including Management Courses
HSMC
PC Professional Core Courses
PE Program Elective Courses
OE Open Elective Courses
LC Laboratory Courses
MC Mandatory Courses
AU Audit Courses
[ Course level coding scheme: Three-digit numbers (odd numbers are for the odd semester

courses, and even numbers are for even semester courses) are used as a suffix with the Course Code to
identify the course level. The digit at hundred’s place signifies the year in which the course is offered. e.g.

[]
101, 102 ... etc. for first year.
201, 202 .... etc. for second
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year. 301, 302 ... etc. for third
year.

For example:
SUB - XYZ

Odd sem course if YZ is odd
Even sem course if YZ is even

Year

Course code starting with department name followed by course category
followed by three or four digit number (for elective papers) indicating
information as mentioned above. For example EC-HSM-101, EC- BS-103,
EC-PC-LC-105, EC-PE-507E, EC-OE-608E etc. where E stands for Elective
including MOOC courses
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INDUCTION PROGRAM

The essence and details of the Induction Program can also be understood from the ‘Detailed
Guide on Student Induction program’, as available on AICTE Portal.

Induction program
(mandatory)

Three-week duration

A student induction program will be
offered right at the start of the first year.

e Physical activity

e Creative Arts

e Universal Human Values

e Literary

e Proficiency Modules

e Lectures by Eminent People
e Visits to local Areas
Familiarization to Dept./Branch & Innovations

3 WEEKS COMPULSORY INDUCTION PROGRAM (UHV-I)

Course distribution in the B.Tech. Electronics and Communication Engineering Syllabus

Open Elective
Courses
6%
Programme
Elective

Audit Courses
0%

6%

. . 11%
Engineering

Sciences
11%

Courses
7%

S. No. Category Breakup of Credits Papers
1. Humanities and Social Science Courses 10 04 Papers (3Th, 1L)
2. Basic Science Courses 18 06 papers (4 Th2 L)
3. Engineering Science Courses 17 06 papers (4Th2L))
4 Professional Core Courses (Branch specific) 70 (excluding viva) 24 papers
Professional/Programme Elective Courses (Branch 12 (if a smgl_e Paper 1S
5. o offered against each 6 papers
specific) -
elective)
Open Elective Courses (from Humanities, 9 (it smgle_paper IS
6. . . . offered against each 6 papers
Technical Emerging or other Subjects) -
elective)
. . . Maj-12, Minor-5
7 Project work, Seminar, and Internship in Industry Intern-2,Viva-5 04
or elsewhere i
Total: 24
g [Audit Courses (non-credit) AU-218 (Environmental
" [[Environmental Sciences, Field Visit] Science, Field Visit)
TOTAL 160 56
Project Works Credit Distribution Hurr.laniti.es and
15% Social Sciences

Basic Sciences

Professional
Core Courses

44%
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B. Tech. (ECE) Syllabus Scheme

Semester: |

Branch: Electronics and Communication Engineering Year: 1  Semester: |

S. No. Course Code Course Name Credits
Periods Evaluation Scheme
(Contact Hours) (Distribution of Marks)

3 WEEKS COMPULSORY INDUCTION PROGRAMME (UHV-I)

Theory Courses L (T |P |TA|CT |[ST |ESE |TOT

1 EC-HSM-101 Professional 2 1 0 15 15 30 45 75 3
Communication Skills

2 EC-BS-103 Engineering 3 1 0 20 20 40 60 100 4
Mathematics-I

3 EC-ES-105 Basic Electrical 3 1 0 20 20 40 60 100 4
Engineering

4 EC-PC-107 Electronic Devices 3 1 0 20 20 40 60 100 4

Practical/Design/Laboratory/Seminar

5 EC-HSM-LC-109 Professional 0 0 2 10 | _ 10 15 25 1
Communication Skills
Laboratory

6 EC-ES-LC-111 Basic Electrical 0 0 4 20 20 30 50 2

Engineering Laboratory

7 EC-PC-LC-113 Electronic Devices 0 0 4 20 20 30 50 2
Laboratory

Audit Course

8 EC-AU-115 Elements of 2 0 0 25 |25 50 - 50 0
Environmental Science
Total 13 | 4 10 125 | 75 200 300 500 20
L-Lecture T-Tutorial P-Practical TA-Assessment by Teacher
CT-Class Test ST-Sub-Total ESE-End Semester Evaluation | TOT-Total
Contact Hours: 27 Total Marks: 500 Total Credits: 20
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Semester: 11

Branch: Electronics and Communication Engineering Year: 1  Semester: Il

S. Course Code Course Name Credits
No. Periods Evaluation Scheme
(Contact Hours) (Distribution of Marks)
Theory Courses L |T |P |TA|CT |ST |ESE |TOT
1 EC-HSM-102 Universal Human Values-Il | 2 1 0 15 15 30 45 75 3
2 EC-BS-104 Engineering Physics 3 0 0 15 15 30 45 75 3
3 EC-ES-106 Numerical Techniques 2 1 0 15 15 30 45 75 3
4 EC-PC-108 Analog Circuits 3 1 0 20 20 40 60 100 4
5 EC-ES-110 Programming for Problem 3 0 0 15 15 30 45 75 3
Solving

Practical/Design/Laboratory/Seminar

6 EC-BS-LC-112 Engineering Physics 0 0 4 20 - 20 30 50 2
Laboratory
7 EC-PC-LC-114 | Analog Circuits Laboratory | O 0 4 20 - 20 30 50 2

Audit Course

8 EC-AU-116 Field Visit - - - - - 50 - 50 0
Total 13 3 8 120 | 80 200 300 500 20
L-Lecture T-Tutorial P-Practical TA-Assessment by Teacher
CT-Class Test ST-Sub-Total ESE-End Semester Evaluation | TOT-Total
Contact Hours: 24 Total Marks: 500 Total Credits: 20

Note: Exit/Entry provision after the first year of B.Tech. the programme shall be as per
B.Tech. Regulation RC-20
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Semester: 11

Branch: Electronics and Communication Engineering Year: 2  Semester: lll

S. No. Course Code Course Name Credits
Periods Evaluation Scheme
(Contact Hours) (Distribution of Marks)

Theory Courses L [T [P |TA|CT |[ST |ESE |TOT

1 EC-HSM-201 Industrial Management and 3 0 0 15 15 30 45 75 3

Entrepreneurship

2 EC-BS-203 Engineering Chemistry 3 1 0 20 20 40 60 100 4

3 EC-PC-205 Digital System Design 3 0 0 15 15 30 45 75 3

4 EC-PC-207 Signals and Systems 3 0 0 15 15 30 45 75 3

5 EC-PC-209 Electrical Network Theory 3 0 0 15 15 30 45 75 3

Practical/Design/Laboratory/Seminar

6 EC-BS-LC-211 | Engineering Chemistry 0 0 4 20 - 20 30 50 2
Laboratory
7 EC-PC-LC-213 | Digital System Design 0 0 4 20 |- 20 30 50 2
Laboratory
Total 15 1 8 120 | 80 200 300 500 20
L-Lecture T-Tutorial P-Practical TA-Assessment by Teacher
CT-Class Test ST-Sub-Total ESE-End Semester Evaluation | TOT-Total
Contact Hours: 24 Total Marks: 500 Total Credits: 20
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Semester: 1V

Branch: Electronics and Communication Engineering Year: 2  Semester: IV

S. No. Course Code Course Name Credits
Periods Evaluation Scheme
(Contact Hours) (Distribution of Marks)
Theory Courses L [T [P |TA|CT [ST |ESE |TOT
1 EC-BS-202 Engineering 3 1 0 20 20 40 60 100 4
Mathematics-II
2 EC-PC-204 Microprocessor and 3 1 0 20 20 40 60 100 4
Microcontroller
3 EC-PC-206 Analog and Digital 3 1 0 20 20 40 60 100 4
Communication
4 EC-ES-208 Statistics and Random 3 0 0 15 15 30 45 75 3
Process

Practical/Design/Laboratory/Seminar

5 EC-ES-LC-210 | Electronic Circuits 0 0 2 10 - 10 15 25 1
Fabrication Laboratory
6 EC-PC-LC-212 | Microprocessor and 0 0 4 20 - 20 30 50 2
Microcontroller
Laboratory
7 EC-PC-LC-214 | Analog and Digital 0 0 4 20 - 20 30 50 2
Communication
Laboratory
Total 12 |3 10 125 | 75 200 300 500 20
L-Lecture T-Tutorial P-Practical TA-Assessment by Teacher
CT-Class Test ST-Sub-Total ESE-End Semester Evaluation | TOT-Total
Contact Hours: 25 Total Marks: 500 Total Credits: 20

Note: Exit/Entry provision after second year of BTech. programme shall be as per
B.Tech. Regulation RC-20
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Semester: V

Branch: Electronics and Communication Engineering Year: 3  Semester: V

S. No. Course Code | Course Name Credits
Periods Evaluation Scheme
(Contact Hours) (Distribution of Marks)

Theory Courses L [T |P |TA|CT |[ST |ESE |TOT

1 EC-PC-301 Electromagnetic Waves 3 1 0 20 20 40 60 100 4

2 EC-PC-303 Embedded Systems 3 1 0 20 20 40 60 100 4

3 EC-PC-305 Control Systems 3 1 0 20 20 40 60 100 4

4 EC-PE-307E | *Program Elective-l /MOOCs | 3 1 0 20 20 40 60 100 4

Practical/Design/Laboratory/Seminar

5 EC-PC-LC-309 | Microwave Laboratory 0 0 4 20 - 20 30 50 2

6 EC-PC-LC-311 | Embedded Systems 0 0 4 20 - 20 30 50 2
Laboratory

Total 12 4 8 120 | 80 200 300 500 20

Students shall pursue 4-6 weeks of internship (in-house or outside the university) during winter
vacation after completing the 5™-semester examination.

L-Lecture T-Tutorial P-Practical TA-Assessment by Teacher
CT-Class Test ST-Sub-Total ESE-End Semester Evaluation | TOT-Total
Contact Hours: 24 Total Marks: 500 Total Credits: 20

*Program Elective-1 (EC-PE-307E)

No. Course Code Course Title
1 EC-PE-3071 Microwave Theory and Technigues
2 EC-PE-3072 Bio-Medical Electronics

3to5 EC-PE-307E MOOC courses have to be approved by the department before registration for the course
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Semester: VI

Branch: Electronics and Communication Engineering Year: 3  Semester: VI

S. Course Code Course Name Credits
No. Periods Evaluation Scheme
(Contact (Distribution of Marks)
Hours)
Theory Courses L (T |P |TA|CT [ST |ESE |TOT
1 EC-PC-302 Digital Signal Processing 3 1 0 20 20 40 60 100 4
2 EC-PC-304 VLSI Design 3 1 0 20 20 40 60 100 4
3 EC-PC-306 Mobile Communication and 3 0 0 15 15 30 45 75 3
Networks
4 "EC-OE-308E | Open Elective Course-/MOOCs | 3 0 0 15 15 30 45 75 3

Practical/Design/Laboratory/Seminar/internship

5 EC-PC-LC-310 Digital Signal Processing | O 0 4 20 - 20 30 50 2
Laboratory
6 EC-PC-LC-312 VLSI Design Laboratory 0 0 4 20 - 20 30 50 2
7 EC-P-314 Internship* - - - - - - 50 50 2
Total 12 2 08 110 | 70 180 320 500 20

L-Lecture T-Tutorial P-Practical TA-Assessment by Teacher
CT-Class Test ST-Sub-Total ESE-End Semester Evaluation | TOT-Total
Contact Hours: 22 Total Marks: 500 Total Credits: 20

+Open Elective-1 (EC-OE-308E)

S. No. | Course Code Course Title
1 EC-OE-3081 Fiber Optic Communication
2 EC-OE-3082 5G Communication and beyond

3to5 | EC-OE-308E MOOC courses have to be approved by the department before registration for the course

* Students shall pursue 4-6 weeks of internship (in-house or outside the university)
during winter vacation after completing the 5th-semester examination.

Note: Exit/Entry provision after third year BTech. programme shall be as per B.Tech.
Regulation RC-20

10
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Semester: VI

Branch: Electronics and Communication Engineering Year: 4  Semester: VI
S. No. | Course Course Name Periods Evaluation Scheme Credits
Code (Contact (Distribution of Marks)
Hours)
Theory Courses L|T |P|TA [CT|ST |ESE |TOT
1 EC-PC-401 Computer Networks 3 1 0 20 20 40 60 100 4
2 EC-PE-403E **Program Elective-1I/MOOCs 3 1 0 20 20 40 60 100 4
3 EC-PE-405E ***program Elective-111/MOOCs 3 1 0 20 20 40 60 100 4
4 | EC-OE-407E Open Elective Courses-I/IMOOCs |3 [0 |0 |15 15 30 45 75 3
Practical/Design/Laboratory/Seminar/Minor Project
5 EC-P-409 Minor Project 0 0 |10 25 25 50 75 125 5
Total 12 |3 10 100 | 100 200 300 500 20
L-Lecture T-Tutorial P-Practical TA-Assessment by Teacher
CT-Class Test ST-Sub-Total ESE-End Semester Evaluation | TOT-Total

Contact Hours: 25

Total Marks: 500 Total Credits: 20

**Program Elective-11 (EC-PE-403E)

S. No. | Course Code

Course Title

1 EC-PE-4031

Digital Image Processing

2 EC-PE-4032

Machine Learning

3to5 | EC-PE-403E | MOOC courses have to be approved by the department before registration for the course
***pProgram Elective-111 (EC-PE-405E)
. No. | Course Code Course Title

1 EC-PE-4051

Analog Integrated Circuit Design

2 EC-PE-4051

Advanced Mobile Communication

3to5 | EC-PE-405E | MOOC courses have to be approved by the department before registration for the course
++Open Elective-11 (EC-OE-407E)
. No. | Course Code Course Title

1 EC-OE-4071

Introduction to System Biology

2 EC-OE-4072

Social Robotics

3to5 | EC-OE-407E

MOOC courses have to be approved by the department before registration for the course

11
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Semester: VIII

Branch: Electronics and Communication Engineering Year: 4  Semester: VIl

S. Course Code Course Name Credits
No. Periods Evaluation Scheme
(Contact (Distribution of Marks)
Hours)
Theory Courses L [T |P|TA|CT [ST |ESE |TOT
1 | ™EC-OE-402E | Open Elective Courses-Il/MOOCs | 3 0 0 |15 15 30 45 75 3

Practical/Design/Laboratory/Seminar/Major Project/Viva-Voce

2 EC-P-404 Major Project* o o |28 |70 |70 140 | 210 350 |14
3 EC-PC-P-406 Grand Viva** - - |- - - - 75 75 3
Total 3 o |28 |8 |85 170 | 330 500 |20

*Major Project evaluation shall be done as per B.Tech. Regulation RC-20

**The evaluation of Grand Viva shall be based on the knowledge acquired during the entire B.Tech.
(ECE) programme focused on the professional and core courses

L-Lecture T-Tutorial P-Practical TA-Assessment by Teacher
CT-Class Test ST-Sub-Total ESE-End Semester Evaluation | TOT-Total
Contact Hours: 31 Total Marks: 500 Total Credits: 20

+++0pen Elective-111 (EC-OE-402E)

S. No. | Course Code Course Title

1 EC-OE-4021 | Introduction to Artificial Intelligence

2 EC-OE-4022 | Advanced Digital Signal Processing

3 EC-OE-4023 | Research Methodology

4t06 | EC-OE-402E | MOOC courses have to be approved by the department before registration for the course
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B.Tech. (ECE) Detailed Course Content

1.0. First Semester Courses

1.1. EC-HSM-101: Professional Communication Skills

L T P cr
2 1 0 3

Course Code: EC-HSM-101

Course Name: Professional Communication Skills

Course Category Humanities and Social Sciences

Contact Hr/Week: 3 Hrs/Week

Marks Distribution: Sessional Works= 30, End Semester Examination=45

Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 2.5 (Two and a Half) Hrs

Examination:

Course Objectives:

CO1: To understand the basics of communication and soft skills
CO2: To apply various pronunciation and vocabulary-building
CO3: To understand business communication and interview

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. establish verbal and non-verbal communication in English with others in a meaningful way

LO2. identify various speaking techniques and build a rich vocabulary

LO3. perform well in group discussions and interviews and demonstrate efficient, professional soft skills
at the workplace.

Unit I:
Understanding Communication and Soft Skills:

a) Communication and its basic concepts: process of communication, communication barriers,
types of communication, forms of communication, principles of communication, e-
communication (netiquette)

b) Listening skills: Importance of listening, types of listening, Active and passive listening

c) Non-verbal communication: importance of non-verbal communication and body language, types
of body language

d) Soft skills: importance of soft skills, types of soft skills, presentation skills and practice,
personality development
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Unit 11:
Speaking Techniques and Vocabulary Building:

a) Sounds of the English language, speech mechanism, phonetic vowels and consonants symbols
(IPA), stress and intonation, pronunciation and accent according to word stress and sentence
stress

b) Vocabulary building through word formation: prefixes, suffixes, compounding, conversion, and
other forms of word formation like acronyms, clipping, back-formation, one word for many,
idioms, and phrases

c) Practice pronunciation through reading of authentic materials like magazines, newspapers etc.,
and vocabulary games for practice on building words

d) Reading skills: importance of reading, sub-skills of reading, reading comprehension, and
classroom practical exercises.

Unit H1:
Writing for Business purposes and preparing for Interviews:
a) Writing skills: paragraph writing, essay writing, summary writing, drafting letters and e-mails,
curriculum vitae, report writing.
b) Group discussion: importance of GDs, Process of conducting GDs, mock GDs.
c) Job Interview skills and mock interviews.
d) Practice writing using authentic material.

Text Books:
1. Parikh, J. P., Surve A., Swarnabharati, Bahrainwala A., Business Communication, Orient Black
Swan Pvt, 2011.
2. Das, B. K., Samantray K., et al., An introduction to Professional English and Soft Skills, CUP
India, New Delhi, 2009.

Reference Books:

Mitra B. K., Personality Development and Soft Skills, OUP, India, 2011.

Roach P., English Phonetics and Phonology, CUP India, 2011.

Muralikrishna C. and Mishra S., Communication Skills for Engineers, Pearson, India, 2011
Patnaik P., Group Discussion and Interview Skills, CUP, New Delhi, 2011.

Gangal J. K., A Practical Course for Developing Writing Skills in English, PHI Learning Pvt.
Ltd, New Delhi, 2011.

agrwdE
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1.2. EC-BS-103: Engineering Mathematics-I

Course Code: EC-BS-103

Course Name: Engineering Mathematics-|

Course Category Basic Sciences

Contact Hr/Week: 4 Hrs/Week

Marks Distribution: Sessional Works= 40, End Semester Examination=60
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 3 (Three) Hrs

Examination:

Course Objectives:

CO1: Apply principles of calculus, complex analysis, and linear algebra to solve

Mathematical problems and demonstrating proficiency in differential and integral calculus techniques,
complex number operations, and linear algebra concepts.

CO2: Utilize understanding of complex numbers, including their algebraic and geometric properties,
complex plane representation, and analytic functions, to evaluate contour integrals

COa3: Utilize linear algebra concepts to analyze vector spaces, matrices, and linear transformations,
including understanding subspaces, bases, dimensions, systems of linear equations, eigenvalues,
eigenvectors, and diagonalization techniques.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL1. Understand the importance of calculus and Linear Algebra in solving Mathematical problems.
LO2. Understand the basics of Complex analysis and its importance.

LO3. Understand the importance of Laplace and Fourier transformations and its role in solving
differential equations.

Unit I: Differential Calculus of Single Variable: Functions, continuity, and differentiability (with
emphasis on hyperbolic and inverse hyperbolic functions), Properties of continuous functions on closed
intervals, Intermediate value theorem and its applications, Successive differentiation; Taylor’s and
Maclaurin’s series; L’Hospital rule (statements only with applications)

Unit 11: Complex analysis: Analytic functions, Cauchy-Riemann equations, Cauchy’s integral theorem,

Cauchy’s integral formula, Taylor series, and Laurent series. Residues and their applications to
evaluating real integrals (statements only with applications).
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Unit Ill: Laplace and Fourier Transforms: Laplace transforms, existing theorem, Inverse
transform., Shifting on the s and t axes, Laplace transform of derivatives, convolutions, partial fractions,
Fourier transforms, Solutions of ordinary differential equations by Laplace transforms.

Unit IV: Linear Algebra: Vector space over the field of real and complex numbers, subspaces, bases
and dimension; Elementary row and column operations; echelon form; system of linear equations; Eigen
values and eigen vectors; Symmetric, skew-symmetric, Hermitian, skew-Hermitian, orthogonal matrices.

Text Books:

1. 1. E. Kreyszig, Advanced Engineering Mathematics, 10/e, John Wiley & Sons Inc., 2017.

2. 2.S.PalandS. C. Bhunia, Engineering Mathematics, 1/e, Oxford University Press, 2015.

3. R.K.Jainand S. R. K. lyengar, Advanced Engineering Mathematics, 5/e, Narosa Publishing House,
2016.

Reference Books:

1. Babu Ram, Engineering Mathematics, 1/e, Pearson Education, 2009.

2. S.S. Sastry, Engineering Mathematics, 4/e, Prentice Hall India Learning Private Limited, 2008.
3. M. C. Potter, J. L Goldberg and E.F. Aboufadel, Advance Engineering Mathematics, 3/e, Oxford
University Press, 2005.
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1.3. EC-ES-105: Basic Electrical Engineering

Course Code: EC-ES-105

Course Name: Basic Electrical Engineering

Course Category Engineering Sciences

Contact Hr/Week: 4 Hrs/Week

Marks Distribution: Sessional Works= 40, End Semester Examination=60
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 3 (Three) Hrs

Examination:

Course Objectives:

CO1: explain the passive and active electrical components and sources
CO2: analyze circuits based on various techniques

COa3: analyze three-phase electrical circuits

CO4: understand the working of AC and DC Machines and applications

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Acquire the basic knowledge of electrical circuit elements and quantities.

LO2. Equip with the circuit theorems and laws as well as able to apply it in DC circuits.

LO3. Able to analyze the single-phase and three-phase AC systems.

LO4. Have an understanding on basic concepts of DC machines, transformers, and induction motors.

Unit I: Electrical circuits and network: Node, Branch, Mesh, Loop; Active, passive, linear, non- linear,
unilateral, bilateral, symmetrical, unsymmetrical network; Electrical circuit elements: Resistor, Inductor
and Capacitor; Sources: Voltage and Current sources; Dependent and Independent source; Ohm’s Law;
Source Transformation; Series and Parallel Circuits: Current divider and Voltage Divider Rule.

Unit 11: Kirchoff’s laws: Kirchoff’s Current Law (KCL) and Kirchoff’s Voltage Law (KVL); Nodal and
Mesh Analysis, Star-Delta conversion; Network Theorems: Superposition Theorem, Thevenin Theorem,
Norton Theorem and Maximum power transfer theorem.

Unit 111: Representation of AC voltage and currents: Different forms of emf equations, time period,
frequency, amplitude, phase, phase difference, average value, RMS value, form factor, peak factor;
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Phasor diagram; Single-phase AC circuits consisting of R, L, C, RL, RC, RLC combinations (series and
parallel) and their phasor representation; Impedance and Admittance: Impedance and admittance
triangle; Complex power: active, reactive and apparent power, power triangle; Three phase balanced
circuits: voltage and current relations in star and delta connections.

Unit IV: Types of Electrical Machines and their applications; DC Machines: Principle of DC Generator,
Principle of DC Motor, Methods of excitation, EMF equation; Transformers: Working principle,
Equivalent Circuit, EMF equation, Transformer tests; Three Phase Induction Motor: Working principle,
concept of Slip.

Text Books:

1. A. Chakroborty, S. Nath and C.K. Chanda, “Basic Electrical Engineering”, McGraw
Hill Education Pvt. Ltd., 20009.

2. V. Del Toro, Electrical Engineering Fundamentals, Pearson Education India, 2015.

Reference Books:

1.W.H. Hayt, J.E. Kemmerly and S.M. Durbin, Engineering Circuit Analysis, McGraw
Hill Education Pvt. Ltd, 2012

2. P. S. Bimbhra, Electrical Machinery, Khanna Publishers, 2011

3. A. Hussain, Fundamental of Electrical Engineering, Dhanpat Rai and Com. Ltd., 2007.
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1.4. EC-PC-107: Electronic Devices

Course Code: EC-PC-107

Course Name: Electronic Devices

Course Category Professional Core Course

Contact Hr/Week: 4 Hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 3 hours (three hours)

Examination:

Course Objectives:

CO1: understand the field of electronics and its significance in modern technology.

CO2: electronic components such as diodes and transistors, including their symbols, characteristics, and
applications.

COa3: analyse various field effect transistors

CO4: Design electronic circuits such as rectifier, clipper, clamper, etc.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LO1. Understand the principles of semiconductor physics, including the operation of semiconductor devices such
as diodes, bipolar junction transistors (BJTs), and field-effect transistors (FETS).
LO2. Students should develop proficiency in analyzing electronic devices and circuits.

Unit I: Properties of Semiconductors: Energy bands in solids, E-K Diagram; intrinsic & extrinsic
semiconductors; carriers transport phenomena: drift & diffusion current, mobility & resistivity.
Generation & recombination of carriers; Hall Effect. PN-Junction Diode: General idea; characteristics;
Transition capacitance and diffusion capacitance.

Unit Il Bipolar Junction Transistors: Transistors- definition, terminals, types, symbols, formation of
NPN and PNP, ratings. Transistor biasing- definition, importance, list types, voltage divider method. CE
input and output characteristics- cut off, saturation, and active regions. Transistor as a switch.
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Unit I11: Field Effect Transistors: JFETs — Drain and Transfer characteristics,-Current equations-Pinch
off voltage and its significance, FET- definition, types. MOSFET- definition, types, symbols. N-type
enhancement mode- construction, working, characteristics, switching characteristics

Unit 1V: Applications PN-Junction Diodes: Half wave, full wave centre-tapped, and bridge rectifiers;
Clipping & clamping circuits. Passive Filters.

Text Books:

1. D. Chattopadhyay and P. C. Rakshit, Electronics Fundamentals and Applications, 12/e, New Age
International(P) Lid., 2014.

2. J. Millman and C. Halkias, Integrated Electronics, 42nd Reprint, TMH, 2006.

3. R. Boylestead and L. Nashelsky, Electronic Devices and Circuits Theory, 9/e, PHI, 2006. 4. M. S.
Sukhija and T.K. Nagsarkar, Basic Electrical and Electronics Engineering, Oxford, 2012.

4. B. Streeman and S. Banerjee, Solid State Electronics Devices, 6/e , PHI, 2006

Reference Books:

1. A. P. Malvino, Electronic Principles, 6/e, TMH, 1998.
2. R. P. Jain, Modern Digital Electronics, 3/e, TMH, 2003.
3. R. J. Tocci, Digital Systems, 6/e, PHI, 2001.
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1.5. EC-HSM-LC-109: Professional Communication Skills Laboratory

L T P Cr

0 0 2 1

Course Code: EC-HSM-LC-109

Course Name: Professional Communication Skills Laboratory

Course Category Humanities and Social Sciences

Contact Hr/Week: 2 hrs/week

Marks Distribution: Continuous Assessment: 10, End Semester Examination= 15
Questions to be set: Minimum Ten

Questions to be answered: Any one on a Lottery Basis

Duration of End Semester 2 hours ( Two hours)

Examination:

Course Objectives:

CO1: Introduce him/herself and establish healthy public relation

CO2: communicate through written and verbal with correct English grammar
CO3: develop soft skills required for an efficient engineer

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. establish verbal communication efficiently with known and unknown persons in the English
language

LO2. write official and business letters for correspondence

LO3. demonstrate interview handling skills required for increasing employability

Communications skills-Social:

1. Meeting people and asking questions
2. Making Friends

3. Dos and don’ts

4. What did you do

English Concept:

1. Grammar- Tenses

2. Grammar- Part of speech
3. Figure of speech

4. Direct and indirect speech
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Pronunciation Phonetics- Intonations
1. Vowels

2. Consonants

3. Noun

Advanced learning and soft skills
1. Effective communication

2. Interview handling skills

3. E-mail entiquette

Communication skills Listening- Speaking- Reading
1. Listening skills

2. Speaking skills

3. Reading skills

4. Writing skills

Text Books:

1. Jones, Daniel, Cambridge English Pronouncing Dictionary with CD, New Delhi, 2011
2. Cambridge Learners Dictionary with Cd, CUP, New Delhi, 2009

Tools/Software

1. AWL software
2. Software: Orell Digital Language Lab (ODLL) software

22



Syllabus of B.Tech. (Electronics and Communication Engineering)-NEP-2020, NEHU Shillong

1.6. EC-ES-LC-111: Basic Electrical Engineering Laboratory

Course Code: EC-ES-LC-111

Course Name: Basic Electrical Engineering Laboratory
Course Category Engineering Sciences

Contact Hr/Week: 4 hrs/week

Marks Distribution: Continuous Assessment: 20, End Semester

Examination= 30

Questions to be set: Minimum Ten

Questions to be answered: Any one on Lottery Basis
Duration of End Semester 3 hours ( Three hours)
Examination:

Course Objectives:

CO1: Apply KCL and KVL in electrical circuits to find electrical parameters
CO2: Analyze electrical circuits and simplify using electrical theorems to determine electrical parameters
CO3: Test the ammeter and single-phase transformers

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL1. Have an understanding of network theorems and laws and be able to verify it in electrical circuits.
LO2. Able to measure the power in electrical circuits.

LO3. Acquire the knowledge of transformer test and parameters calculations

List of Experiments:

. Study and verification of Kirchhoff’s Current Laws.

. Study and verification of Kirchhoff’s Voltage Laws.

. To verify Thevenin’s theorem.

. To verify Norton’s theorem.

. To verify the Superposition theorem.

. To verify the Maximum Power Transfer theorem.

. To measure the Power and power factor of the load by three- ammeters method.

. To measure the Power and power factor of the load by three -voltmeters method.
. To calibrate an ammeter as voltmeter.

10. To perform Open circuit and Short Circuit Tests on a single-phase transformer.

O© 00 N O O b W N —
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Text Books:

1. M. S. Sukhija and T.K. Nagsarkar, Basic Electrical and Electronics Engineering,
Oxford, 2012.

2. P. S. Bimbhra, Electrical Machinery, Khanna Publishers, 2011
3. R. Boylestead and L. Nashelsky, Electronic Devices and Circuits Theory, PHI, 2006.
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1.7. EC-PC-LC-113: Electronic Devices Laboratory

L T P Cr
0 0 4 2
Course Code: EC-PC-LC-113
Course Name: Electronic Devices Laboratory
Course Category Professional Core Course
Contact Hr/Week: 4 hrs/week
Marks Distribution: Continuous Assessment: 20, End Semester Examination= 30
Questions to be set: Minimum Ten
Questions to be answered: Anyone on a Lottery Basis
Duration of End Semester Examination: 3 hours ( Three hours)

Course Objectives:

CO1: To study the characteristics of the basic electronic components.
CO2: To observe characteristics of Transistors.

CO3: To design and analyze various electronic circuits.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL1. Learn experimental techniques for characterizing various diodes and transistors including
measurements of their electrical parameters, behavior, and performance.

LO2. Practice building various electronic circuits on breadboards or prototype boards, including
designing, assembling, and troubleshooting circuits based on schematic diagrams and specifications.

List of the Experiments:

1. To Study the IV Characteristics of Silicon and/or Germanium Diodes.

2. To Study the IV Characteristics of Zener Diode.

3. To design and Analysis of a Half wave Rectifier using Diode.

4. To design and analyze a center-tap Full wave Rectifier using Diodes.

5. To design and Analysis of a Bridge Rectifier Circuit.

6. To design and Analyze a Clipping Circuit with one voltage source (different possible configurations).
7. To design and Analyze a Clipping Circuits with two voltage sources (different possible
configurations).

8. To design and Analysis of Clamper Circuits.
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9. To analyse the characteristics of BJT (CE and CB mode).

10. To design and Analysis of fixed bias circuit using NPN transistor (DC).

11. To design and Analysis of voltage divider bias circuit using NPN transistor (DC)
12. To study the characteristics of JFET.

13. To study the characteristics of MOSFET.

Text Books:

1. D. Chattopadhay and P. C. Rakshit, Electronics Fundamentals and Applications, 12/e, New Age
International(P) Ltd., 2014.

2. M. S. Sukhija and T.K. Nagsarkar, Basic Electrical and Electronics Engineering, Oxford, 2012.

3. R. Boylestead and L. Nashelsky, Electronic Devices and Circuits Theory, 9/e, PHI, 2006
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1.8. EC-AU-115: Elements of Environmental Science

L T P Cr
2 0 0 0
Course Code: EC-AU-115
Course Name: Elements of Environmental Science
Course Category Audit Course
Contact Hr/Week: 2 hrs/week
Marks Distribution: Continuous Assessment: 50

Course Objectives:

CO1: To demonstrate the understanding about the environment and its components

CO 2: To demonstrate comprehensive understanding of the causes of different environmental problems
and their management.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LO1 : Ability to recognize the various components of the environment and how it functions.

LO2: Develop the ability among students to identify the causes and effects of different pollution on
human health and the environment

Unit I:  Environment, Ecosystems and Biodiversity: Concept of environment: Scope of
Environmental Science, components of environment and their interactions; abiotic and biotic factors;
Ecosystems: characteristic feature and structure and function of forest, grassland, desert and aquatic
ecosystem (Ponds, lakes, rivers, oceans); Ecological pyramid; energy flow and nutrient cycling;
Biodiversity: value of biodiversity; loss and conservation of biodiversity.

Unit 11: Environmental problems and Management: Environmental problems and issues: greenhouse
effect, ozone depletion, acid rain; Environmental pollution: sources and effect of air, water, sail,
radioactive and noise pollution; Industrial pollutants and their impact on the environment and human
health; toxic chemicals: heavy metals and pesticides; biotransformation and bioremediation; Aerobic and
anaerobic treatment of waste water; waste management.

Text Books

1. W. P. Cunningham and W.B. Saigo, “Environmental Science”, McGraw Hill, New York, 1999.

2. E. P. Odum and G. W. Barrett, “Fundamentals of Ecology”, Thomson Asia Pvt. Ltd., Singapore, 2005.
3. E. Bacci, “Contaminants in the Environment”, CRC Press, 1994.

Reference Books

1. N. J. Sell, “Industrial Pollution Control: Issues and Techniques”, Wiley Publication, 1992.

2. Venugopal Rao, “Textbook of Environmental Engineering”, PHI, 2003.
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2.0 Second Semester Courses

2.1. EC-HSM-102: Universal Human Values-11

L T P Cr
3 0 0 3
Course Code: EC-HSM-102
Course Name: Universal Human Values-II
Course Category Humanities and Social Sciences
Contact Hr/Week: 3 hrs/week
Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45
Questions to be set: Eight
Questions to be answered: Any five
Duration of End Semester Examination: 2.5 (Two and a Half) Hrs

Course Objectives:

CO1: To help the students appreciate the essential complementarity between 'VALUES' and
'SKILLS', to ensure sustained happiness and prosperity, which are the core aspirations of all
human beings.

CO2: To facilitate the development of a Holistic perspective among students towards life and
profession as well as towards happiness and prosperity based on a correct understanding

of the Human reality and the rest of existence.

CO3: To highlight plausible implications of such a Holistic understanding in terms of ethical
human conduct, trustful and mutually fulfilling human behavior, and mutually enriching
interaction with Nature.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LO1: Understand and analyze the essentials of human values and skills, self-exploration, happiness and
prosperity.

LO2: Evaluate coexistence of the “I” with the body and evaluate the role of harmony in family, society
and universal order.

LO3: Develop appropriate technologies and management patterns to create harmony in professional and
personal lives.

Unit I: Introduction to Value Education: Right Understanding to Relationship and Physical Facility,
Value Education, Self-exploration, Continuous Happiness and Prosperity, Exploring Human
Consciousness. Harmony in the Human Being: Co-existence, needs and Harmony in self and Body.
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Unit I1: Harmony in the Family and Society: Justice in Human-to-Human Relationship, Vision for the
Universal Human Order. Harmony in the Nature/Existence: Interconnectedness, self-regulation and
Mutual Fulfilment among the Four Orders of Nature, Co-existence at All Levels, Holistic Perception of
Existence

Unit I11: Implications of the Holistic Understanding: Natural Acceptance, Human Conduct,
Competence in Professional Ethics, Holistic Technologies, Production Systems and Management
Models-Typical

Case Studies, Strategies for Transition towards Value-based Life and Profession.

Text Books:

1. R R Gaur, R Asthana, G P Bagaria, Foundation Course in Human Values and Professional Ethics, 2nd
Revised Edition, Excel Books, New Delhi, 2019.

2. RR Gaur, R Asthana, G P Bagaria, The Teacher’s Manual- Teachers’ Manual for A Foundation
Course in Human Values and Professional Ethics, 2nd Revised Edition, Excel Books, New Delhi, 2019.
3. Premvir Kapoor, Professional Ethics and Human Values, Khanna Book Publishing Company, New
Delhi, 2022.

Reference Books:

1. A Nagaraj, JeevanVidya: EkParichaya, Jeevan Vidya Prakashan, Amarkantak, 1999.
2. A.N. Tripathi, Human Values, New Age Intl. Publishers, New Delhi, 2004.
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2.2. EC-BS-104: Engineering Physics

L T P cr
3 0 0 3

Course Code: EC-BS-104

Course Name: Engineering Physics

Course Category Basic Sciences

Contact Hr/Week: 3 hrs/week

Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45

Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester Examination: 2.5 (Two and a Half) Hrs

Course Objectives:

CO1: Understand the fundamental principles underlying oscillatory motion, including simple harmonic
motion (SHM), damped oscillation, and forced oscillation; understand the propagation of vibration as
wave in various mediums such as strings and optical systems, and the generation and application of
ultrasonic waves in engineering and technology.

CO2: Gain insight into optical phenomena such as interference, diffraction, and polarization and their
significance in various scientific and technological applications.

CO03: Understanding the role and connection of physics with engineering, technological revolution
leading to various industrial revolutions at different decades and centuries.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Ability to analyze and solve problems related to oscillatory systems, including damped oscillators,
forced oscillators. Ability to apply wave equations to predict wave motion in different mediums,
including strings and optical systems.

LO2. Competence in interpreting optical phenomena such as interference, diffraction, and polarization
and their applications in optical instruments like polarimeters, spectrometers, and opto-electronic
instruments.

LO3. Ability to understand the definite connection of physics and different industrial revolutions in the
past and also able to understand the upcoming deep-tech industrial revolution in the future based on
science and technology.
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Unit-1: Vibration and Waves: Simple harmonic motion (SHM). Superposition of SHMs. Lissajous’
figures, Damped oscillator, Forced oscillator, Wave equation and solution, Wave and particle velocity.
Wave equation in string, Production, properties and application of ultrasonic waves.

Unit-11: Optics: Fermat’s principle of least time. Interference. Newton’s rings experiment. Fresnel and
Fraunhofer diffractions. Diffraction grating. Polarization of light. Nicol prism, Optical activity,
Polarimeter.

Unit-111: Physics-Engineering Interface (Qualitative): Role of physics in the Industrial Revolution,
Thermodynamic Rankine cycle, Otto cycle, steam engine, steam turbine, and Internal Combustion (IC)
engine, Newton's gravitational law and Satellite; Faraday Law and electric motor and transformer; Total
Internal reflection and fiber optical cable; Magnetic hysteresis and memory device; Nuclear fission and
Nuclear power, Nuclear reactor and Nuclear Bomb; Semiconductor P-N junction and transistor, solar
cell; Quantum confinement of an electron in potential box and Nanotechnology; Molecule rotational
spectroscopy and microwave oven, Capacitor, and Supercapacitor Energy Storage; Quantum
superposition and quantum technology.

Text Books:

1. Hitendra K Malik and A K Singh, Engineering Physics , Tata McGraw Hill Education Private
Limited, New Delhi, 1* edition (2011)

2. Rakesh Dogra, Engineering Physics , S K Kataria & Sons, 1* edition (2019)

3. HJ Pain, The Physics of vibrations and waves , John Wiley & Sons Inc, 6™ edition (2005)

Reference Books:
1. Robert H Webb, Elementary Wave Optics Dover Publication Inc, 2005™ edition (2005)

2. Horn, Jeff; Rosenband, Leonard; Smith, Merritt, Reconceptualizing the Industrial Revolution,
(2010). Cambridge MA, London: MIT Press.
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2.3. EC-ES-106: Numerical Techniques

L T P cr
2 1 0 3

Course Code: EC-ES-106

Course Name: Numerical Techniques

Course Category Engineering Sciences

Contact Hr/Week: 3 hrs/week

Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45

Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester Examination: 2.5 (Two and a Half) Hrs

Course Objectives:

CO1: To understand concepts of numerical integration techniques, and concepts of solving differential
equations numerically.

CO2: To acquire knowledge to perform matrix computations and solving simultaneous linear/non-linear
equations.

CO3: To gain the concepts of finding the roots of a transcendental equation using different methods.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Understand different numerical integration techniques and numerically solve differential equations.
LO2. Perform various matrix computations and solve simultaneous linear equations.

LO3. Find roots of a transcendental equation using different methods, and implement different
interpolation schemes.

Unit I: Interpolation by polynomials, error of the interpolating polynomial, piecewise linear, and cubic
spline interpolation. Numerical integration, Simpson rule, composite rules, error formulae, Gauss
quadrature.

Unit 11: Solution of a system of linear equations, implementation of Gaussian elimination and Gauss-
Seidel methods, partial pivoting, row echelon form, LU factorization, Cholesky's method, ill-
conditioning, norms. Solution of a nonlinear equation, bisection, and secant methods. Newton-Raphson
method, rate of convergence, solution of a system of nonlinear equations.
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Unit 111: Numerical solution of ordinary differential equations, Euler and Runge-Kutta methods,
multistep methods, predictor-corrector methods, order of convergence, finite difference methods,
numerical solutions of elliptic, parabolic, and hyperbolic partial differential equations. Eigenvalue
problem, power method, QR method, Gershgorin’s theorem. Exposure to software packages like
MATLAB.

Text Books:

1. S. D. Conte and Carl de Boor, Elementary Numerical Analysis - An Algorithmic Approach, 3e,
McGraw-Hill, 1980.

2. C. E. Fraberg, Introduction to Numerical Analysis (2nd Edition), Addison-Wesley, 1981.

3. Reena Garg, Advanced Engineering Mathematics, Khanna Book Publishing (2022).

Reference Books:

1. K. E. Atkinson, An Introduction to Numerical Analysis (2nd edition), Wiley-India, 1989.
2. R. Agor, Elements of Mathematical Analysis, Khanna Publishing House, 2015.

3. E. Kreyszig, Advanced engineering mathematics (8th Edition), John Wiley (1999).

33



Syllabus of B.Tech. (Electronics and Communication Engineering)-NEP-2020, NEHU Shillong

2.4. EC-PC-108: Analog Circuits

L T P Cr
3 1 0 4

Course Code: EC-PC-108

Course Name: Analog Circuits

Course Category Professional Core Course

Contact Hr/Week: 4 Hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60

Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester Examination: 3 (Three) Hrs

Course Objectives:

COL1: understand the Linear-Integrated Circuits

CO2: evaluate performance characteristics of OP-AMP and their application.
CO3: explain different signal processing techniques and characteristics
CO4: design timer circuits using 555 IC

Course/Learning Outcomes: At the end of this course, students shall be able to:
LOL. Ilustrate the working principle of different electronic circuits and their application in real life.
LO2. Define semiconductor device and different operating condition and their performance
parameters.
LO3. Employ mathematical and graphical analysis considering different practical issues
modeling of semiconductor devices; analyze the performance parameter of the system.

Unit I: OPAMP architecture: Two stage architecture, differential amplifier, input impedance, CMRR,
SVRR, active loading, compensation bandwidth consideration, offset voltages and currents, slew rate.
Unit I1: Linear application of Opamp, positive and negative feedback, inverting and non—inverting
amplifier, voltage follower, summing amplifier, phase shifter, voltage to current converter,
instrumentation amplifier. Active filters: Low pass, high pass, band pass, and band reject filters,

Butterworth worth and Chebychev approximation.

Unit I11: ADC/DAC: Converter: ADC —dual slope, counter, successive approximation, and flash type
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DAC-weighted R-2R networks, introduction to ADC/DAC ICs. Non-linear application of Opamp:
Comparator, Schmitt trigger (inverting and non-inverting), astable-multivibrator, monostable
multivibrator (retriggerable and non-retriggerable), triangular wave generator,

precision rectifier, peak detector, log amplifier.

Unit 1V: Other I1Cs: 555 Timer architecture and applications (Schmitt trigger, monostable and astable
multivibrator, linear time base generator), PLL architecture and applications, VCO architecture and
applications, 1C voltage regulators (fixed and variable).

Text Books:

1. J. Milman and A. Grable, Microelectronics, 2/e, McGraw Hill, 1988.

2. Ramakant Gayakwad, Op-Amps and Linear Integrated Circuits, 4/e, PHI, 2006.

3. M. Roden, G. Carpenter, W. Wieserman, Electronic Design (from concept to reality), 4/e, Schoff
Publishers and Distributors, 2002.

Reference Books:

1. S. Franco, Design with Operational Amplifiers and Analog Integrated Circuits, TMH, 1988.
2. Bell, Operational Amplifiers and Linear ICs, 2/e, PHI, 2006.

3. Coughlin and Driscoll, Operational Amplifiers and Linear Integrated Circuits, 6/e, PHI, 2006.
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2.5. EC-ES-110: Programming for Problem Solving

L T P Cr
3 0 0 3
Course Code: EC-ES-110
Course Name: Programming for Problem Solving
Course Category Engineering Sciences
Contact Hr/Week: 3 hrs/week
Marks Distribution: Continuous Assessment: 30, End Semester

Examination= 45

Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester Examination: | 2.5 (Two and a Half) Hrs

Course Objectives:

CO1: To understand the various steps involved in program development of a digital computer.
CO2: To write the syntax and semantics of the C.

CO3: To know the usage of structured programming approaches in solving problems.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. acquire the concepts of different steps involved in a program development for a digital computer.
LO2. write simple programs using C.

LO3. apply the structured programming approaches for problem solving.

Unit I: Introduction to programming; introduction to components of a digital computer system, concepts
of algorithm, flowchart, pseudocode, source code, variables with examples, syntax and logical errors in
compilation, object, and executable code.

Unit 11: Arithmetic expressions and precedence; Conditional branching and loops; Concepts of arrays
(1-D, 2-D), character arrays and strings; concepts of function (including using built-in libraries),
parameter passing in functions, call by value, passing arrays to function, Recursion as a different way of
solving problems.

Unit 111: Basic concepts of structures, pointers & file handling; Basic algorithms, searching, basic
sorting algorithms (Bubble, Insertion, and Selection); quick sort or Merge sort; finding roots of
equations; basic notion of order of complexity through example programs.
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Text Books:

1. Programming for Problem-Solving, Khanna Publishing House, Khanna Book Publishing Co.
2. E. Balaguruswamy, Programming in ANSI C, Tata McGraw-Hill.

3. Jeeva Jose, Taming Python by Programming, Khanna Publishing House, 2017.

Reference Books:
1. Byron Gottfried, Schaum's Outline of Programming with C, McGraw-Hill.
2. Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, 2e, PHI, 2015.
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2.6. EC-BS-LC-112: Engineering Physics-1 Laboratory

L T P cr
0 0 4 2

Course Code: EC-BS-LC-112

Course Name: Engineering Physics-1 Laboratory

Course Category Basic Sciences

Contact Hr/Week: 4 hrs/week

Marks Distribution: Continuous Assessment: 20, End Semester Examination= 30

Questions to be set: Minimum Ten

Questions to be answered: Any one on a Lottery Basis

Duration of End Semester Examination: 3 hours ( Three hours)

Course Objectives:

COL1: provide hands-on experience and reinforce theoretical concepts learned in engineering physics
through experiments covering various topics such as mechanics, optics, and modern physics.

CO2: develop practical skills, including experimental setup, data acquisition, analysis, and interpretation,
and proficiency in using laboratory equipment and instruments relevant to engineering physics.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Ability to perform and analyze experiments related to fundamental concepts in engineering
physics, such as determining physical constants, measuring wavelengths of light, studying magnetic
properties, and investigating electrical circuits, leading to a deeper understanding of the underlying
principles.

LO2. Proficiency in experimental techniques and methodologies, including calibration procedures,
statistical analysis, and error estimation, developing critical thinking, problem-solving skills, and the
ability to apply scientific methods in laboratory settings, thereby preparing students for practical
applications in engineering and scientific research.

List of Experiments

1. To determine the acceleration due to gravity by bar pendulum/Kater’s pendulum.

2. To determine the rigidity modulus of a wire by statistical method/dynamical method.
3. To find the wavelength of monochromatic light by using Newton’s ring method.

4. To determine the wavelength of sodium light by Michelson’s interferometer.

5. To determine the wavelength of prominent mercury lines by plane diffraction grating.
6. To determine he specific rotation of sugar solution by a polarimeter.
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7. To determine the magnetic moment of a bar magnet (M) and the earth’s horizontal intensity (H) (by
deflection and vibration magnetometers).

8. To determine the resistance per unit length of a meter bridge wire by Carey- Foster Method.

9. Calibration of Ammeter and Voltmeter using potentiometer.

10. To study the decay of current in RC circuit.

11. To study the Lissajous figure using CRO

12. To determine the frequency of a tuning fork by Melde’s method.

13. To determine ultrasonic velocity in liquid.

14. To obtain the hysteresis curves (B-H) for a ferromagnetic material (thin rod or wire) on a CRO using
solenoid and then to determine the related magnetic constants.

15. To study the Hall Effect and determine the Hall Coefficient.

16. To determine the Planck’s constant by a Photocell.

17. To determine the e/m value of an electron by any method.

Text Books:

1. Samir Kumar Ghosh, “A Textbook of Practical Physics”, New Central Book Agency, Kolkata, 2006.
2. Gupta and Kumar, “Practical Physics”, Pragati Prakashan, Meerut, U.P., 2005.

3. C. L. Arora, “Advance B.Sc. Practical Physics”, S. Chand, 2004.

Reference Books:

1. H J Pain, “The Physics of Vibrations and Waves”, 6th Ed., Wiley Student Edition, 2005.

2. P V Naik, “Principles of Physics”, Prentice Hall of India Pvt. Ltd., 2000.
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2.7. EC-PC-LC-114: Analog Circuits Laboratory

L T P Cr
0 0 4 2
Course Code: EC-PC-LC-114
Course Name: Analog Circuits Laboratory
Course Category Professional Core Course
Contact Hr/Week: 4 hrs/week
Marks Distribution: Continuous Assessment: 20, End Semester Examination= 30
Questions to be set: Minimum Ten
Questions to be answered: Any one on Lottery Basis
Duration of End Semester Examination: 3 hours ( Three hours)

Course Objectives:

CO1: verify practically basic principles of analog circuits

CO2: Implement adder, scalar & various filter circuits using operational amplifier.
CO3: Calculate oscillator frequency of various oscillators.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. analyze the operation of single stage amplifier. .
LO2. analyze operation of differential amplifiers.
LO3. analyze operation of the Filters.

LO4. analyze operation of Oscillators.

LO5. analyze operation of multivibrators.

List of Experiments

1. Design a differential amplifier using a transistor.

2. Design of analog adder and subtractor using op-amp.

3. Design of analog integrator and differentiator using op-amp.

4. Design of voltage to current and current to voltage converters using op-amp.
5. Design of Comparators and monostable multivibrators using op-amp.

6. Design of bistable and astable multivibrators using op-amp.

7. Design of op-amp R-C phase shift oscillator

8. Design of op-amp based Wien bridge oscillator.

9. Design of op-amp based LPF and HPF active filters(first order only).
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10. Design of op-amp based BPF active filters (first order only)

11. Design of monostable and astable multivibrator using 555 timer.
12. Design of instrumentation amplifier using op-amp.

13. Design of a voltage regulator using IC

Text Book:
1. Ramakant Gayakwad, Op-Amps and Linear Integrated Circuits, 4/e, PHI, 2006.

Reference Book:
1. Bell, Operational Amplifiers and Linear ICs, 2/e, PHI, 2006
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2.8. EC-AU-116: Field Visit

Course Code: EC-AU-115

Course Name: Field Visit

Course Category Audit Course

Contact Hr/Week: NA

Marks Distribution: Continuous Assessment: 50

Course Objectives:

1. To Acquire First-hand Knowledge: Provide opportunities for students to gather firsthand
information through direct experiences.

2. To Deepen Academic Understanding: Foster a deeper comprehension of academic concepts
through practical application and real-world examples.

Learning/ Course Outcome: At the end of this course, students shall be able to:

LO1: Integrating Theory with Practice: Students will demonstrate the ability to connect theoretical
concepts with real-world scenarios, enhancing their understanding and application of academic
studies and professional development.

LO2: Active Learning Engagement: Students will actively engage in hands-on activities and
interactive experiences, promoting a dynamic learning environment

Detail guidelines

Strategic Location Selection: Carefully select locations that directly relate to the academic curriculum,
offering students valuable learning opportunities aligned with their studies.

Optimal Timing: Conduct field visits during breaks after semester | examinations or on non-working
days during semester Il, ensuring minimal disruption to academic schedules. In exceptional cases, the
field visit could be conducted during the working days with the permission of the competent University
authority.

Transparent Communication: Provide clear and timely communication to students regarding the purpose,
objectives, and logistics of the field trip well in advance.

Collaborative Arrangements: Establish necessary permissions and logistical arrangements with chosen
locations or institutions to facilitate a smooth and enriching visit experience.

Safety Protocols and Supervision: Implement comprehensive safety protocols and ensure adequate
supervision during the field trip to prioritize the well-being of students and adherence to guidelines.
Facilitated Learning Experiences: Facilitate interactive sessions, guided tours, and discussions during
the field trip to encourage active participation and meaningful engagement with the subject matter.
Promotion of Inquiry-Based Learning: Encourage students to ask questions, take notes, and actively
inquire about their surroundings, fostering a spirit of curiosity and discovery

Comprehensive Evaluation Process:

For Evaluation, a candidate will submit a detailed report and have to appear for an internal presentation
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3.0. Third Semester Courses

3.1. EC-HSM-201: Industrial Management and Entrepreneurship

L T P Cr
3 0 0 3

Course Code: EC-HSM-201

Course Name: Industrial Management and Entrepreneurship

Course Category Humanities and Social Sciences

Contact Hr/Week: 3 Hrs/week

Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45

Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester Examination: 2.5 (Two and Half) Hrs

Course Objectives:

COL1: understand the basic concept of entrepreneurship

CO2: Analyse the demand and supply chain of the market

CO3: develop managerial skills to add value in engineering products

Course/Learning Outcomes: At the end of this course, students shall be able to:
LOL. Explain the theory of entrepreneurship, mindset, process, and practices.
LO2.Describe demand and supply, plant analysis, and inventory control techniques
LO3. Elaborate managerial skills, marketing concepts, and sales

Unit — I: Entrepreneurship Theory -The Entrepreneurial Mindset, The Entrepreneurial Process Creativity
and Innovation, Entrepreneurship Practice, Essentials of Business Ownership, New Venture Planning
and Creation, Managing and Growing the Venture

Unit — 11: Concept of demand and supply, the elasticity of demand, types of market structure, firm and
industry, business cycle, input and out analysis, plant location decision, Types of cost., Production
process, types of production, plant layout, production planning and control, Inventory control techniques.

Unit I11: Management principles and functions, managerial skills, decision-making process, types of
organizational structures, Maslow’s hierarchy of needs, types of communication, and leadership styles.
Marketing concept, factors affecting consumer behavior, types of market segments, product life cycle,
pricing methods, distribution channels, advertising and sales promotion, and value engineering.
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Text Books:
1. R.R. Barthwal, Industrial Economics: An Introductory Text Book, New Age, 2000.
2. Ahuja, H, L., Managerial Economics, S. Chand and Company Ltd., New Delhi, 2007.
3. Murugan, M and Sakthivel, Management Principles and Practices, New Age International
Publishers, New Delhi, 2008.
4. Aswathapa, K, Human Resource and Personnel Management, TMH, New Delhi, 2005.

Reference Books
1. Kaotler, Keller, Koshy, Jha, Marketing Management-A South Asian Perspective, Pearson
Ltd., 2009.
2. Entrepreneurial Development by C. B. Gupta and N. P. Srinivasan, Publisher Sultan Chand
& Sons, 1992.
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3.2. EC-BS-203: Engineering Chemistry

L T P Cr
3 1 0 4

Course Code: EC-BS-203

Course Name: Engineering Chemistry

Course Category Basic Sciences

Contact Hr/Week: 4 Hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60

Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester Examination: 3 (Three) Hrs

Course Objectives:

CO1: To understand various concepts of Engineering Chemistry and their applied aspects in and around
us.

CO2:To understand thermodynamics and time-dependent study of reactions with examples

CO3: To understand the applied aspects of technology in natural and manufactured polymeric
molecules.

CO4: To Rationalization of bulk properties and processes using thermodynamic considerations.

CO5: To learn about the significance of water in our lives in various ways is one of the most potential
matrices of the environment, at the constant risk of manufactured hazards, and also the water hazards to
industries and remedies

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Quantification of several concepts of chemistry that were introduced at school levels till the higher
secondary standard.

LO 2. Equipped with the knowledge of the chemical processes in terms of the basic principles of heat
transfer, and time-dependent study at molecular levels through ionic interactions.

LO3. Gaining clarity about the applied aspects of technology in natural and man-made polymeric
molecules.

LOA4. Proper understanding of the proper handling of water for personal and industrial use, remedial
measures of pollution, and optimization of natural water resources.

UNIT I: Chemical Thermodynamics: Second law of thermodynamics, entropy and its physical
significance, entropy change of ideal gases, free energy, Maxwell's relations, Gibbs-Helmholtz equation,
thermodynamic equilibrium, Van't Hoff equation, Clausius-Clapeyron equation.
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UNIT I11: (a) Catalysis: Action of a catalyst, types of catalysts, acid-base catalysis, enzyme catalysis.

(b) Chemical Kinetics: Rate laws of zero, first and second order reactions with examples, reactions above
third order, pseudo-uniorder reaction, collision theory and activation energy, role of a catalyst in a
reaction.

UNIT I11: Application of Chemistry in Engineering - |

(a) Polymers: Types of Polymerization; Classification and structures of polymers; application of a few
commercially important artificial polymers (like Nylons, Polyester, Polyurethane, Rubber, Teflon, PVC,
Polycarbonate, Bakelite, Silicones).

(b) Applications of Electrochemical cells: EMF and its applications, commercially important cells,
Corrosion - electrochemistry of rusting of iron and remedial measures.

UNIT 1V: Application of Chemistry in Engineering - I

Water and Industry

(a) Hazards of water in industry - Soft & Hard water and estimation of hardness of water, hazards of hard
water in industry and treatment of industrial purpose water (external and internal methods).

(b) Hazards of water from industry

Textbooks:

1. Prakash, Tuli, Basu and Madan, Advanced Inorganic Chemistry, Vol. | & Il (Diamond Ed.), S.Chand,
reprinted, 2006.

2. Morrison & Boyd, Organic Chemistry, 6/e, Prentice Hall of India, reprinted, 2006.

3. Jain & Jain, Engineering Chemistry, Dhanpat Rai Publishing Co., 2008.

4. Levine, Physical Chemistry, 5/e (7th reprint), Tata McGraw Hill, 2006.

Reference Books:

1. Shriver, Atkins and Langford; Inorganic Chemistry, 5/e, ELBS, 2009.

2. S.S. Dara, A Textbook Engineering Chemistry, Publ. S. Chand & Company Pvt. Ltd., New Delhi,
2007.
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3.3. EC-PC-205: Digital System Design

L T P Cr
3 0 0 3
Course Code: EC-PC-205
Course Name: Digital System Design
Course Category Professional Core Course
Contact Hr/Week: 3 hrs/week
Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45
Questions to be set: Eight
Questions to be answered: Any five
Duration of End Semester 2.5 (Two and Half) Hrs
Examination:

Course Objectives:

COL. Understand the basic logic operations and combinational logic elements.
CO2. Design and analyze combinational circuits

COa3. Design and analyze synchronous sequential logic circuits

CO04. Use HDL and appropriate EDA tools for digital logic design and simulation

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Understand the basic logic operations and combinational logic circuits

LO2. Simplify Boolean functions of upto 6 variables and design full adder, multiplexers etc.
LO3. Design synchronous and asynchronous counters, universal shift-regiser

LO4. Explain different modeling styles of combinational logic cirucuts using VHDL/Verilog

Unit I: Logic Simplification and Combinational Logic Design: Review of Boolean Algebra and De
Morgan’s Theorem, SOP & POS forms, Canonical forms, Karnaugh maps up to 6 variables, Binary
codes, Code Conversion. MSI devices like Comparators, Multiplexers, Encoder, Decoder, Driver &
Multiplexed Display, Half and Full Adders, Subtractors, Serial and Parallel Adders

Unit 1l: Sequential Logic Design: Building blocks like S-R, JK and Master-Slave JK Flip-flops:
Characteristics and excitation tables, Binary Counters: Asynchronous and Synchronous counters, Ripple
counters, Mod counters, Shift registers: Universal Shift Register. Digital Logic Families (DTL, TTL,
ECL, MOS, CMOS) and Semiconductor Memories: TTL NAND gate and Specifications.
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Unit 111: Concept of Programmable logic devices like PLAs and FPGA. Logic implementation using
Programmable Devices. VLSI Design flow: Different modeling styles in VHDL/Verilog, Data types and
objects, data flow, Behavioral and Structural Modelling, Synthesis and Simulation VHDL/Verilog
constructs and codes for combinational and sequential circuits

Text Books:

1. M. Morris Mano and Michael D. Ciletti, Digital Design: With an introduction to the Verilog HDL,
VHDL and System Verilog, 6/e , Pearson Education, 2018

2. R. P. Jain and Kishor Sarawadekar, Modern Digital Electronics, 5/e, McGraw Hills, 2022

3. R. Anand, Digital System Design Using VHDL, Khanna Book Publishing Company,2013

4. R. Anand, Digital Electronics, Khanna Book Publishing Company,2019

5. Douglas L. Perry, “VHDL: Programming By Examples”, Tata McGraw Hill, 2017.

Reference Books:

1. Gothman, “Digital Electronics-An introduction to theory and practice”, Pearson Education,1996
2. Douglas-Hall, “Digital Circuits and Systems”, Tata McGraw Hill, 2012

3. Charles Roth, “Digital System Design using VHDL”, Tata McGraw Hill, 2012
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3.4. EC-PC-207: Signals and Systems

Course Code: EC-PC-207

Course Name: Signals and Systems

Course Category Professional Core Course

Contact Hr/Week: 3 hrs/week

Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 2.5 (Two and a Half) Hrs

Examination:

Course Objectives:

COL. Identify the sources of signals and systems in real life..

CO2. Characterize different types of signals and systems.

CO3. Represent continuous-time and discrete-time systems in different mathematical forms.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Understand different types of continuous and discrete signals.

LO2. Determine Fourier transforms for continuous-time and discrete-time signals, understand the
limitation of Fourier transform and develop the Laplace transform concept.

LO3. Analyze discrete-time signals and systems by using the Z transform.

Unit I: Introduction to Signals, Basic Operations on signals, Elementary signals and functions,
Introduction to Systems, Classification of Systems and Properties, Linear time-invariant systems,
Convolution as Impulse response representations for LTI systems.

Unit 1l: The notion of frequency response and its relation to the impulse response, Fourier series
representation, the Fourier Transform and its properties, The Discrete-Time Fourier Transform (DTFT),
The idea of signal space representation

Unit I11:; Introduction to Laplace Transform, the notion of Eigen functions, region of convergence,
system functions, poles and zeros of system function, properties of Laplace transform, Inverse Laplace
transform, Initial and final value theorem, Analysis of continuous-time systems using Laplace transform,
Introduction to Z Transform, the properties of region of convergence, Z-transform properties, Inverse Z-
transform, Block diagram representations of LTI systems,
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Text Books:

1. A.V. Oppenheim, A.S. Willsky and S.H. Nawab,"Signals and Systems", Pearson, India, 2016, Second
Edition.

2. Simon Haykin, Barry van Veen, "Signals and Systems", John Wiley and Sons (Asia) Private Limited,
India, 2005.

3. R.F. Ziemer, W.H. Tranter and D.R. Fannin, "Signals and Systems - Continuous and Discrete",
Prentice Hall, 1998, Fourth Edition.

4. P. Rameshbabu, R. Anandanatarajan, “Signals and Systems”, Scitech Publications, India, 2011, Fourth
Edition.

Reference books:

1. R. Anand, Signals and Systems, Khanna Publishing House, 2019.

2. Papoulis, "Circuits and Systems: A Modern Approach”, HRW, 1980.

3. B.P. Lathi, "Signal Processing and Linear Systems", Oxford University Press, 1998.

4. Douglas K. Lindner, "Introduction to Signals and Systems", Mc-Graw Hill International Edition: 1999.
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3.5. EC-PC-209: Electrical Network Theory

Course Code: EC-PC-209

Course Name: Electrical Network Theory

Course Category Professional Core Course

Contact Hr/Week: 3 hrs/week

Marks Distribution: Continuous Assessment: 30, End Semester Examination: 45
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 2.5 (Two and Half) Hrs

Examination:

Course Objectives:

CO1: Tointroduce the basics of graph theory and its application to solve Electrical Circuits.

CO2: Todevelop an intuition of circuits. Be able to make predictions in terms of circuits.

CO3: To analyse of circuits in time-, frequency- and/or complex-domains.

CO4: To study of various methods of electrical circuit analysis under transient- and steady-state
conditions.

Course/Learning Outcomes: At the end of this course, students shall be able to:
LOL1: Understand the application graph theory in circuit analysis.

LO2: Learn various circuit analysis approaches.

LO3: Numerically analyze circuits in time-, frequency- and/or complex-domains.
LO4: Analyze electrical circuits under transient and steady-state conditions.

Unit I: Network topology: Graph of a network, Concept of tree and links; Matrices associated with
graphs: Incidence, fundamental circuit/loop/tie-set, and fundamentals of cut-set matrices. Network
solution methods: Nodal, Mesh, and Loop Analysis, including application of graph theory while solving
them. Network theorems: Superposition principle, Source transformations, Thévenin and Norton
equivalent circuits, Maximum power transfer, Delta-Wye conversion.

Unit 1l: Sinusoidal circuit analysis: Sinusoidal voltage and current, element responses, series RL
sinusoidal response, series RC sinusoidal response; Steady state sinusoidal analysis using phasors; Time
domain analysis of simple linear circuits; Solution of network equations using Laplace transform;
Frequency domain analysis of RLC circuits.
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Unit Il1: Linear 2-port networks: Network variables, short circuit and open circuit parameters,
transmission and hybrid parameters, relationships between parameter sets, parallel connection of 2-port
network, calculations of network functions for Ladder and general network, Poles and zeroes of network
functions; State equations for networks; Tellegena's theorem.

Text Books:
1. W. H. Hayt, J. E. Kemmerly, S. M. Durbin, Engineering Circuit Analysis, 9/e, McGraw Hill,
2018.

2. M. E. Van Valkenburg, Network Analysis, 3/e, PHI, 2005.
3. Robert L. Boylestad, Introductory Circuit Analysis, 13/e, Pearson Education Limited, 2015.

Reference Books:
1. Nilsson and Riedel, Electric Circuits, 11/e, Pearson Education Inc., 2018
2. M. Nahvi, J. A. Edminister, Schuam's Outline Electric Circuits, 7/e, TMH, SIE, 2017.
3. A. Sudhakar, S. S. Palli, Circuits and Networks: Analysis and Synthesis, 5/e, TMH, 2017.
4. D. Roy Choudhury, Networks and Systems, 2/e, New Age Publishers, 2013.
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3.6. EC-BS-LC-211: Engineering Chemistry Laboratory

L T P Cr
0 0 4 2
Course Code: EC-BS-LC-211
Course Name: Engineering Chemistry Laboratory
Course Category Basic Sciences Course
Contact Hr/Week: 4 hrs/week
Marks Distribution: Continuous Assessment: 20, End Semester Examination= 30
Questions to be set: Minimum Ten
Questions to be answered: Anyone on a Lottery Basis
Duration of End Semester Examination: 3 hours ( Three hours)

Course Objectives:

COL1: Exposure to a Engineering Chemistry lab culture — the do’s and don’ts, emphasizing performance
with care and caution.

CO2: Learning of and practicing with respect to chemicals, glassware, and equipment — handling,
maintenance and optimization of resources.

CO3: Enhancement of theoretical knowledge through do-it-yourself (DIY) experience.

CO4: Learning various techniques of qualitative and quantitative analyses, useful in Engineering
Chemistry

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Experience the principles of chemistry in reality by verifying them, which are relevant to the study
of science and engineering.

LO2. Quantitative and analytical study of the properties of matter (solid, liquid, solution, mixture).

LO3. Analysis of an unknown organic compound, the basis of life around human beings.

LO4. Analytical study of water is one of the most essential components of the environment.

List of Experiments

1. Standardisation of the given Mg®* solution by EDTA titration (complexometric titration).
2. Standardisation of KMnQO, solution by oxalix acid solution.

3. Volumetric estimation of Mg** and Ca** ions by EDTA titration (Hardness of water).

4. \Jolumetric estimation of Fe** ions by permanganatometry.

5. Determination of the composition of the given liquid mixture by viscosity measurement.

53



Syllabus of B.Tech. (Electronics and Communication Engineering)-NEP-2020, NEHU Shillong

6. Standardization of strong base by conductometric titration method using a strong acid.

7. Experimental verification of the Hasselbach-Henderson equation by pH measurement and to determine
the dissociation constant of a weak acid.

8. Verification of Beer-Lambert law with potassium permanganate and the estimation of potassium
present in the given solution.

9. Verification of cell constant of the given conductivity cell with the help of known KCI
solutions and to determine the concentration of the given KCI solution conductometrically.

10. Determination of Amax Of KMnO, K,Cr,O;, and KMnO, in aqueous solution, using visible
spectrophotometer and determination of molar absorption coefficient of each potassium compound.

14. Determination of the rate constant of the acid-catalyzed hydrolysis of methyl acetate.

12. Determination of alkalinity of water used for industry.

Text books:

1. Pandey, Bajpai and Giri, Practical Chemistry (reprinted), S.Chand & Co. Ltd., 2006.

2. Dr. Sunita Rattan, Experiments in Applied Chemistry, S. K. Kataria & Sons Publishers, New Delhi
2012.

3. M.S. Kaurav, Engineering Chemistry with Laboratory Experiments, PHI Learning Pvt. Ltd.
Publishers, New Delhi, 2011.

Reference Books:

1. Gurtu & Kapoor, Advanced Experimental Chemistry, Vol.l & |1, 4/e, (reprinted), S.Chand & Co. Ltd.
1989.

2. Vogel’s Textbook of Quantitative Chemical Analysis, 5/e, ELBS, 1991.

3. Vogel’s Textbook of Practical Organic Chemistry, 5/e, ELBS, 1996.

4. S.S. Dara, A Textbook on Experiments and Calculations in Engineering Chemistry, Publ. S. Chand &
Company Pvt. Ltd., New Delhi, 2018.
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3.7. EC-PC-LC-213: Digital System Design Laboratory

L T P Cr
0 0 4 2
Course Code: EC-PC-LC-213
Course Name: Digital System Design Laboratory
Course Category Professional Core Course
Contact Hr/Week: 4 hrs/week
Marks Distribution: Continuous Assessment: 20, End Semester Examination= 30
Questions to be set: Minimum Ten
Questions to be answered: Any one on Lottery Basis
Duration of End Semester Examination: 3 hours ( Three hours)

Course Objectives:

COL1: To design the various combinational logic circuits using gates and ICs

CO2:To design the various sequential logic circuits based on a given statement of the problem
CO3: To write HDL code for gates/circuits and verify its functionality

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Design and explain different types of code converters, adders, multiplexers etc.

LO2. Design and explain the working of synchronous and asynchronous counters, registers
LO3. Simulate simple digital logic circuits using VHDL/Verilog code

List of Experiments

. To design Binary to Excess-3 Code and Excess-3 to Binary converter circuit
. To design Binary to Gray Code and Gray Code to Binary converter circuit

. To implement Half adder and Full adder by using basic and universal gates

. To implement a Half Subtractor and Full Subtractor Circuit using basic and universal gates
. To design four-bit parallel Adder/Subtractor

. To design 2x1 or 4x1 Multiplexer using basic logic gates

. To design 2 bit/3 bit magnitude comparator circuit

. To design 3bit/4bit synchronous/asynchronous counter

. To design Mod-5 synchronous/asynchronous counter

10. To implement Shift Register

11. To implement a given circuit using ROM

12. To implement a given bit binary expression using PLA

O© 00O NO O b WDN -
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13. To verify the truth table of basic logic gates using VHDL/Verilog code
14. To implement a given simple logic circuit using VHDL/Verilog code

Text Books:
1. M. Morris Mano and Michael D. Ciletti, Digital Design: With an introduction to the Verilog
HDL, VHDL and System Verilog, 6/e , Pearson Education, 2018
2. R.P.Jain and Kishor Sarawadekar, Modern Digital Electronics, 5/e, McGraw Hills, 2022

Reference Book:
1. R. Anand, Digital System Design using VHDL, Khanna Book Publishing Company, 2013
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4.0. Fourth Semester Courses

4.1. EC-BS-202: Engineering Mathematics-11

Course Code: EC-BS-202

Course Name: Engineering Mathematics-I1

Course Category Basic Science Course

Contact Hr/Week: 4 hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60
Questions to be set: Eight

Questions to be answered: Any five (5)

Duration of End Semester 3 hours ( Three hours)

Examination:

Course Objectives:

CO1: To develop proficiency in multivariable calculus concepts and their practical applications,
including partial derivatives, gradients, directional derivatives, and optimization techniques.

CO2: To master numerical techniques for root finding, interpolation, numerical differentiation and
integration, emphasizing methods such as bisection, interpolation, and Simpson’s rules.

COa3: To attain proficiency in solving vector calculus problems and ordinary differential equations,
covering concepts like vector-valued functions, line integrals, and methods for solving linear and
nonlinear ODEs.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LO1. Understand the importance of function of several variables and application of calculus of several
variables and vector calculus.

LO2. Understand the needs of Numerical techniques and the associated methods to solve basic
problems.

LO3. Understand the importance of differential equations in Mathematical modelling and master
different methods to solve ordinary differential equations.

Unit I: Calculus of several variables: Partial derivatives. Chain rule, Standard Jacobians for change of
variables, Gradient and directional derivatives, Tangent and normal planes, Exact Differentials, Euler’s
theorem on homogeneous functions, Repeated and multiple integrals, maxima and minima for function
of several variables.
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Unit 11: Vector Calculus: Vector-valued function of one or more variables (up to 3), derivatives of such
a function of one variable. Gradient of a scalar valued function, Geometrical properties of gradient.
Divergence and Curl of vector-valued functions, Line and volume integrals. Green’s theorem and
Gauss’s divergence theorem in Cartesian coordinates (statements only with applications).

Unit 111: Numerical Methods: Bisection method, Newton-Rapson’s and Secant methods for roots of
nonlinear equations. Polynomial interpolation, divided differences. Numerical Differentiation and
Numerical integration, trapezoidal and Simpson’s rules.

Unit 1V: Ordinary Differential Equations (ODE): Ordinary linear differential equations of nth order,
solutions of homogeneous equations, Wronskian, Operator method (simple problems only with emphasis
on second order homogeneous equations).Variation of Parameters for second order linear ODE with
variable coefficients. Nonlinear equations and Clairaut’s equations.

Text Books:

1. E. Kreyszig, Advanced Engineering Mathematics, 10/e, John Wiley & Sons Inc., 2017.
2.S. Paland S. C. Bhunia, Engineering Mathematics , 1/e, Oxford University Press, 2015.
3. B.S. Grewal, Higher Engineering Mathematics, 42/e, Khanna Publication, 2012.

Reference Books:

1. Babu Ram, Engineering Mathematics, 1/e, Pearson Education, 2009.

2. S.S. Sastry, Engineering Mathematics, 4/e, Prentice Hall India Learning Private Limited, 2008.
3. M. C. Potter, J. L Goldberg and E.F. Aboufadel, Advance Engineering Mathematics, 3/e, Oxford
University Press, 2005.
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4.2. EC-PC-204: Microprocessor and Microcontroller

Course Code: EC-PC-204

Course Name: Microprocessor and Microcontroller

Course Category Professional Core Course

Contact Hr/Week: 4 hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 3 hours ( Three hours)

Examination:

Course Objectives:

CO1: Understand the architecture of microprocessors.

CO2: Understand 1/0O devices and circuits.

CO3:Understand the concept of microcontroller.

CO4:Develop programs for various microcontrollers and Interface various peripherals with
microcontrollers and program them for various systems.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL1: Describe the architecture, organization, instruction sets, and addressing modes of 8085 & 8086
LO2: Realize the Interfacing of memory & various 1/0 devices with 8085/8086 microprocessors.

LO3: Understand the system designs of recent processors.

LO4: Students will be able to apply knowledge to design a system, component or process to meet desired
needs within realistic constraints.

Unit I: Overview of microcomputer systems and their building blocks, memory interfacing, concepts
of interrupts and Direct Memory Access, instruction sets of microprocessors (with examples of 8085 and
8086).

Unit I1: Interfacing (8085/8086) with peripherals - timer, serial 1/O, parallel 1/0, A/D and D/A
converters.
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Unit I11: Arithmetic Coprocessors; System-level interfacing design; Concepts of virtual memory, Cache
memory, Advanced coprocessor Architectures- 286, 486, Pentium.

Unit IV: Microcontrollers: 8051 systems, Introduction to RISC processors; ARM microcontrollers
interface designs.

Text Books:

1. R. S. Gaonkar, Microprocessor Architecture: Programming and Applications with the 8085/8080A,
Penram International Publishing, 1996

2. D A Patterson and J H Hennessy, Computer Organization and Design The hardware and software
interface. Morgan Kaufman Publishers.2013

3. Douglas Hall, Microprocessors Interfacing, Tata McGraw Hill, 1991.

4. Kenneth J.Ayala, The 8051 Microcontroller, Penram International Publishing, 1996.

Reference Books:

1. Raj Kamal, Embedded System, TMH, 2003.

2. Muhammad Ali Mazidi , Janice Gillispie Mazidi and Rolin D. McKinlay, The 8051 Microconroller
and Embedded Systems, Pearson Education, 2006

3. Kenneth Ayala, The 8051 Microcontroller Architecture, Programming and Applications, 3/e,
Thomson, Penram International Publishing (India) Pvt. Ltd., 2007.
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4.3. EC-PC-206: Analog and Digital Communication

Course Code: EC-PC-206

Course Name: Analog and Digital Communication

Course Category Professional Core Course

Contact Hr/Week: 4 hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 3 hours ( Three hours)

Examination:

Course Objectives:

COL: illustrate the principles of amplitude modulation techniques.

CO2: illustrate the principles of angle modulation techniques.

CO3: understand the concept of Pulse modulation

CO4: compare bandpass digital modulation techniques for bit error rate, bandwidth and power
requirements.

Course/Learning Outcomes: At the end of this course, students shall be able to:
LOL. Explain different modulation techniques in analog and digital communication.
LO2. Apply probability for the analysis bit error rate in communication.

LO3. Design the transmitter and receiver.

LO4. Apply different digital modulation techniques such as PSK, MSK.

Unit I: Linear Modulation and Demodulation: Basic blocks in a communication system, Generation and
Detection of Amplitude Modulation (AM), Double Sideband Suppressed Carrier (DSB-SC), Single
Sideband Suppressed Carrier (SSB-SC) and Vestigial Sideband (VSB) signals. Time domain and
Frequency domain representation of different types of AM. AM Supereterodyne receiver.

Unit I1: Angle Modulation and Demodulation: Frequency Modulation (FM) & Phase modulation (PM);

narrow and wide-band FM, Time Domain and Frequency Domain representation of FM and PM,
Carson's rule, Generation of FM: Direct Method and Indirect method, Demodulation of FM.
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Unit 11l: Pulse modulation: Sampling process, Quantization, Pulse Amplitude and Pulse code
modulation (PCM), Differential pulse code modulation. Delta modulation, Noise considerations in PCM,
Time Division multiplexing, Digital Multiplexers, Matched filter detector and optimum filter detector.

Unit 1V: Bandpass Digital Modulation schemes: Phase Shift Keying, Frequency Shift Keying,
Quadrature Amplitude Modulation, Continuous Phase Modulation and Minimum Shift Keying.

Text Books:

1. S. Haykin, Communication Systems, 4/e, John Wiley and Sons, 2006.

2. B. P. Lathi and Z. Ding, Modern Digital and Analog Communication Systems: Oxford University
Press, 4/e, 2011.

3. Simon Haykin, Digital Communication System, John Wiley & Sons, 2014.

4. J. G. Proakis and S. Salehi, Contemporary Communication Systems Engineering, 2/e, PHI, 2005.

5. B. Sklar, Digital Communication- Fundamentals and Applications, 2/e, Pearson, 2001.

Reference Books:

1. J. G. Proakis and S. Salehi, Contemporary Communication Systems Engineering, 2/e, PHI, 2005.

2. S. Haykin, An Introduction to Analog and Digital Communications, Willey Eastern, New York,
1989.

3. H. Taub, DE. L. Schilling and G. Saha, Principles of Communication Systems, 3/e, TMH Publishing

Company Ltd, New Delhi, 2008.
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4.4, EC-ES-208: Statistic and Random Processes

Course Code: EC-ES-208

Course Name: Statistic and Random Processes

Course Category Engineering Science Course

Contact Hr/Week: 3 hrs/week

Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 2.5 hours (two and a half hours)

Examination:

Course Objectives:

COL1: understand the basics of probability theory and related applications
CO2. Identify different distribution functions and their relevance

CO3. understand Stochastic Processes

Course/Learning Outcomes: At the end of this course, students shall be able to:
LOL. Apply the concepts of probability theory to different problems.
LO2. Analyse various Stochastic processes and used use them for process characterization.

Unit | :Introduction to probability : Events, Set, set operations, classical and relative frequency-based
definitions of probability, axiomatic definition of probability, conditional probabilities, independence,
total probability, Baye’s rules and applications, Repeated trails. Random variables : Continuous and
discrete random variables, cumulative distribution function (cdf), probability mass function(pmf),
probability density functions(pdf) and properties. Some special distributions: Binomial and Poisson
discrete distributions, Uniform, exponential, Gaussian and Raleigh continuous distributions.

Unit I1: Expected value of a random variable(s), mean, variances and moments of random variables.
Function of single random variable. Moment generating and characteristic functions and their
applications. Chebyshev Inequality. Orthogonal random variables. Two dimensional random variables :
joint distribution and density functions, marginal probability distribution, conditional probability
distribution, independence. Functions of two random variables. Multivariate random variables,
covariance and correlations, independence. Multivariate Gaussians distributions, vector- space
representation of random variables. Inner product, Schwarz inequality.
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Unit 111: Sequence of random variables: almost sure and mean square convergence, convergence in
probability and distribution, law of large numbers, central limit theorem. Random Proccess: Discrete and
continuous time processes, a probabilistic description of a random process, mean, autocorrelation and
autocovariance functions. Stationarity: strict sense stationary (SSS), wide sense stationary (WSS)
processes, autocorrelation functions of a WSS process and its properties, Cross-correlation functions.
Power spectral densities and properties. Gaussian process, Poison process, and Markov processes.

Text Books:

1. A, Papoulis and S.U. Pillai, “Probability, Random variables and Stochastic Process” 4 ed, Mc Graw
Hill, 2002.

2. A Leon Gracia. ¢ Probability and Random Processes with applications to Signal Processing, 3"
edition, Pearson Education, 2008

Reference Books

1. P. Z, Pebbles, “Probability, random variables and random signals principles”, 4ed, Mc Graw Hill,
2000.
2. T, Veerarajan, “Probability, statistics and random processes”,2ed, Mc Graw Hill, 2003.
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4.5. EC-ES-LC-210: Electronic Circuit Fabrication Laboratory

Course Code: EC-ES-LC-210

Course Name: Electronic Circuit Fabrication Laboratory

Course Category Engineering Science Course

Contact Hr/Week: 2 hrs/week

Marks Distribution: Continuous Assessment: 10, End Semester Examination= 15
Questions to be set: Minimum Ten

Questions to be answered: Any one in Lottery Basis

Duration of End Semester | 2 hours ( Two hours)

Examination:

Course Objectives:

CO1: Practical skills and knowledge related to the design, fabrication, and testing of printed circuit
boards, which are essential components in modern electronics.

CO2: Work with PCB design software and CAD tools, allowing students to create schematics and PCB
layouts.

CO3: The techniques involved in fabricating PCBs, which may include etching, drilling, soldering, and
surface-mount technology (SMT).

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL1. Understand and proficiency in using various techniques for fabricating electronic circuits,
including printed circuit board (PCB) design, etching, soldering, and assembly.

LO2. Prototype electronic circuits on breadboards or prototype boards, troubleshoot circuit functionality,
and perform initial testing and validation of circuit performance.

LO3. Understanding the importance of quality control measures in electronic circuit fabrication,
including inspection, validation, and compliance with design specifications and industry standards.

List of topics to be covered:

. Familiarisation of available CAD Tools,

. Familiarisation of PCB Layout Design and Planning,
. Design of an Analog Circuit PCB,

. Design of a Digital Circuit PCB,

. Film Master Preparation [brief introduction],

. Printing [brief introduction],

. Plating and Etching [brief introduction],

. PCB Technology Trends,
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9. Introduction Multilayer Boards,

10. Fabrication of the designed PCB (Design Project) using a Prototype machine.
11. Soldering Techniques.

12. Assembling electronic circuit/system

Text Books:

1. R. S. Khandpur, Printed Circuits Boards, TMH, 2006.
2. Clyde F. Coombs, Printed Circuits Handbook, 5/e, McGraw Hill, 2001.
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4.6. EC-PC-LC-212: Microprocessor and Microcontroller Laboratory

Course Code: EC-PC-LC-212

Course Name: Microprocessor and Microcontroller Laboratory

Course Category Professional Core Course

Contact Hr/Week: 4 hrs/week

Marks Distribution: Continuous Assessment: 20, End Semester Examination= 30
Questions to be set: Minimum Ten

Questions to be answered: Any one in Lottery Basis

Duration of End Semester 3 hours ( Three hours)

Examination:

Course Objectives:

CO1: Understand and apply the fundamentals of assembly-level programming of microprocessors and
microcontroller.

CO2: Work with standard microprocessor real-time interfaces, including serial ports, digital-to-analog
converters and analog-to-digital converters;

CO3: Troubleshoot interactions between software and hardware, use standard test and measurement
equipment to evaluate digital interfaces.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL1: Understand and apply the fundamentals of assembly level programming of microprocessors and
microcontroller.

LO2: Work with standard microprocessor real time interfaces includingGPI1O, serialports, digital-to-
analog converters and analog-to-digital converters;

LO3: Analyze abstract problems and apply a combination of hardware and software to address.

List of Experiments:

1. Write an 8085/8086 ALP to perform Binary /BCD addition between two bytes stored in consecutive/
different locations (Generated Carry)

2. Write an 8085/8086 ALP to perform Binary / BCD subtraction between two bytes stored in
consecutive/different locations with the sign of the result taken into account.

3. Write an 8085/8086 ALP to generate of Fibonacci Series
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4. Write an 8085/8086 ALP to arrange the bytes (stored in consecutive locations) in sorted order, either
ascending or descending order.

5. Write an 8085/8086 ALP to verify the incoming and outgoing data using LEDS and a PPI chip

6. Write an 8085/8086 ALP to verify the incoming and outgoing data using LEDS and a PPI chip..

7. Write an 8085/8086 ALP to find the largest number from an array of 16-bit numbers stored
sequentially in the memory location.

8. Write an 8051 ALP to get 8-bit data from P1 and send it to ports PO, P2, and P3.

9. Interfacing of 8085/8086/8051 ADC and DAC.

10. Interfacing of 8085/8086/8051 LED and LCD.

11. Interfacing 8085/8086/8051 with stepper motor and temperature sensor.

Text Books:

1. Ramesh S. Gaonkar, Microprocessor architecture, programming and applications with 8085, 5/e,
Penram International Publishing (India) Pvt. Ltd, 2002

2. Dreamtech Software Team, Programming For Embedded Systems Cracking The CodeTM, Wiley
Publishing Inc., 2002.

3. Raj Kamal, Embedded system, TMH, 2003.

Reference Book:

1. Muhammad Ali Mazidi, Janice Gillispie Mazidi, Rolin D. McKinlay, The 8051 Microcontroller and
Embedded Systems, 2/e, Pearson Education, 20009.
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4.7. EC-PC-LC-214: Analog and Digital Communication Laboratory

L T P Cr
0 0 4 2
Course Code: EC-PC-LC-214
Course Name: Analog and Digital Communication Laboratory
Course Category Professional Core Course
Contact Hr/Week: 4 hrs/week
Marks Distribution: Continuous Assessment: 20, End Semester Examination= 30
Questions to be set: Minimum Ten
Questions to be answered: Any one in Lottery Basis
Duration of End Semester 3 hours ( Three hours)
Examination:

Course Objectives:

CO1: Toillustrate the principles of amplitude and angle modulation techniques.

CO2: To analyze the performance of waveform coding techniques.

CO3: To compare bandpass digital modulation techniques for bit error rate, bandwidth, and power
requirements.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LO1: have hands on experience on amplitude and angle modulation techniques, demodulation process
LO2: generate waveform coding using various technigques

LO3: calculate bit error rate, bandwidth and power requirements etc

List of Experiments:
1. Study the generation and detection of Amplitude Modulation (AM).

2. Study the generation and detection of Double Sideband Suppressed Carrier (DSB-SC) Modulation.

3. Study the generation and detection of Single Sideband Suppressed Carrier (SSB-SC) Modulation.

4. Study the generation of Frequency Modulation (FM) and detection using Foster Seeley
Discriminator.

5. Study the generation of Frequency Modulation (FM) and Demodulation of FM using PLL.

6. Study of Sampling and Quantization.

7. Generation and Detection of PCM.

8. Generation of eye diagrams of four-level PAM Signalling.
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9. Generation and Detection of ASK.
10. Generation and Detection of PSK.
11. Generation and Detection of FSK.
12. Generation and Detection of QAM.

Text Books:

1. S. Haykin, An Introduction to Analog and Digital Communications: Willey India, 2006.

2. B. P. Lathi and Z. Ding, Modern Digital and Analog Communication Systems: Oxford, Fourth
Edition, 2011.

3. Taub and Shilling, Principles of Communication Systems: Tata McGraw Hill, Fourth Edition, 2013.
4. L. W. Couch, Digital and Analog Communication Systems: Pearson Education, Eighth Edition, 2013.

Reference Books:

1. George Kennedy, Electronic Communication Systems: Tata McGraw Hill, Fourth Edition, 2006.
2. A. Bruce Carlson, Communication Systems: Tata McGraw Hill, Fifth Edition, 20009.

3. P. R. Rao, Communication Systems: McGraw Hill Education, First Edition, 2013.

4. V. Chandra Sekhar, Analog Communication: Oxford University Press India, 2010.
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5.0. Fifth Semester Courses

5.1. EC-PC-301: Electromagnetic Waves

Course Code: EC-PC-301

Course Name: Electromagnetic Waves

Course Category Professional Core Course

Contact Hr/Week: 4 hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 3 hours ( Three hours)

Examination:

Course Objectives:

COl1: To provide the basic skills required to understand engineering applications involving
electromagnetic fields.

CO2: To lay the foundations of electromagnetism and its practice in modern communications such as
wireless, guided wave principles such as fiber optics and electronic electromagnetic structures including
those on the sub-micron scale.

CO3: To provide basic electromagnetic principles and applications.

CO4 : To provide the basic skills to develop and design various engineering applications involving
electromagnetic fields.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Understand the basic mathematical concepts related to electromagnetic vector fields.

LO2. Apply the principles of electrostatics to the solutions of problems relating to electric field
and electric potential, boundary conditions, and electric energy density.

LO3. Apply the principles of magnetostatics to the solutions of problems relating to magnetic
field and magnetic potential, boundary conditions, and magnetic energy density.

LO4. Understand the concepts related to Faraday‘s law, induced emf, and Maxwell‘s equations.

Unit I: Static Electric Fields: Review of vector analysis, Coulomb's Force Law, Electric Field intensity
and potential charge distributions. Electric Flux and Flux density: Gauss law and its applications,
boundary conditions, Gauss divergence theorem, Poisson's and Laplace's equations and their solutions.
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Unit 11: Electric Current: Charge conservation and continuity equation, conductivity, and Ohm's law
Interior and Exterior Fields of conductors and boundary conditions. Polarizability of dielectrics:
Dielectric Constant, Artificial dielectric, capacitance, spherical shell, parallel plate, coaxial and parallel
wire lines, dielectric strength, and energy stored in a capacitor and an electric Field.

Unit 111: Steady magnetic Fields: Postulates, magnetic forces, magnetic Fields, straight wires and wire
loops, solenoid and toroid; Ampere's law and its applications, magnetic Field strength, and parallel
wire/lines, energy stored in an inductor and in a magnetic Field, Stroke’s theorem, vector potential and
its applications, boundary conditions for magnetic Fields.

Unit 1V: Maxwell's Equations and E.M. Waves: Maxwell's equations in various forms, wave equations
in free space and material media, plane, waves in dielectric and conducting media. Use of Maxwell's
equation: Flow of energy and Poynting vector, energy density in a plane wave, energy, velocity, complex
Poynting vector theorem. Refection of E.M waves: Refection of plane waves from perfect conductors
and dielectrics, linear, elliptic, and circular polarization, reflection coefficient and standing wave ratio,
Brewster's angle, total reflection, and surface waves.

Text Books:

1. Martin A. Plonus, Applied Electromagnetic, McGraw-Hill, 1978.

2. W.H.Hayt, Engineering Electromagnetics (Special Indian Edition), 7/e, TMH, 2006.

3. J.D. Kraus and D. A. Fleisch, Electromagnetics (International Edition), 5/e, TMH, 1999.
4. Jordan and Balman, Electromagnetic Waves and Radiating Systems, 2/e, PHI, 2006.

Reference Books:
1. Peterson, Scott L.Ray, Mitra, Computational Methods for Electromagnetics, Wiley, 1998.
2. Ramo, Whinnery and Duzer, Field's waves in Electromagnetic systems, 3/e, Wiley, 1994.

3. Matthew N.O. Sadiku, Elements of Electromagnetics, 4/e, Oxford University Press, 2006.
4. Joseph A. Edminister and Priye, Schaums' outline series Electromagnetics, 2/e, TMH, 2006.
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5.2. EC-PC-303: Embedded Systems

L T P cr
3 1 0 4

Course Code: EC-PC-303

Course Name: Embedded Systems

Course Category Professional Core Course

Contact Hr/Week: 4 hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60

Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 3 hours ( Three hours)

Examination:

Course Objectives:

COL1: familiarize with the system design using 8051 microcontrollers.

CO2: familiarize with the concepts of embedded system designs and the system design using
ARM microcontrollers.

CO3: understand various interfacing issues with sensors and actuators.

CO4: design an embedded system based on the given specification

Course/Learning Outcomes: At the end of this course, students shall be able to:
LOL. Understand the internal architecture of 8051.

LO2. Write assembly language programs using 8051.

LO3. Understand the architecture of ARM processors.

LO4. Understand embedded system design and interfacing.

Unit I:

The 8051 Microcontrollers, Microcontrollers and Embedded Processors, Overview of the 8051 Family,
8051 Block Diagram, Registers of the 8051, Assembler Directives, PSW Register, Signals and Pins of
8051. 8051 Assembly Language Programming, Instruction set.

Unit I1:

8051 Addressing Modes, Single Bit Instructions, 8051 programming in C, Counter/Timer Programming
in the 8051, 8051 Serial Communication, 8051 interrupts, Interrupt Enable Register, TCON Register.
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Unit 111:

Introduction to embedded systems with examples, Design Considerations of Embedded Systems,
Architecture of ARM Microcontroller. The instruction set of ARM microcontroller and assembly
language programming

Unit IV:
Embedded system design, Memory, Embedded Processors, Architectures, Embedded Systems 1/O,
Interfacing: bus, LCD, ADC, DAC, Sensors and Memory.

Text Books:

1. Raj Kamal, Embedded System, TMH, 2003.

2. Muhammad Ali Mazidi, Janice Gillispie Mazidi and Rolin D. McKinlay, The 8051 Microcontroller
and Embedded Systems, Pearson Education, 2006

3. Kenneth Ayala, The 8051 Microcontroller Architecture, Programming and Applications, 3/e,
Thomson, Penram International Publishing (India) Pvt. Ltd., 2007.

4. F. Vahid and T. Givargis, Embedded System Design: A Unified Hardware/Software Introduction,
Wiley India Pvt. Ltd., 2002.

Reference Books:

1. Dreamtech Software Team, Programming For Embedded Systems Cracking The CodeTM, Wiley
Publishing Inc., 2002.

2. FTP websites involved with embedded systems and software.

3. W. Wolf, Computers as Components: Principles of Embedded Computing System Design, Morgan
Kaufman Publishers, 2008.

4. AN. Sloss, D. Symes and C. Wright, ARM System Developer's Guide: Design and Optimizing
System Software, Morgan Kaufman Publishers, 2004.
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5.3. EC-PC-305: Control Systems

L T P cr
3 1 0 4

Course Code: EC-PC-305

Course Name: Control Systems

Course Category Professional Core Course

Contact Hr/Week: 4 hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60

Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 3 hours ( Three hours)

Examination:

Course Objectives:

CO1. Understand the concepts of control systems and the importance of feedback in control
systems.

CO2. Analyze the time response and the frequency response characteristics of the feedback control
system employing different techniques.

CO3. Analyze the LTI systems for steady-state errors, absolute stability and relative stability.

CO4. Design the controlled system by studying the basic control actions and the compensation
techniques.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Develop the mathematical model of the physical systems and to apply standard test signals to a
system to determine their time response and frequency characteristics

LO2. Analyze the stability of the closed and open loop systems.

LO3. Develop the understanding of different control actions and to design various Kinds of
compensators.

LO4. Develop and analyze state space models.

Unit I: Introduction to Control Systems and Time Response Analysis: Basic control components,
Feedback principle, Transfer function, Block diagram representation, Signal flow graph, Transient and
Steady-state analysis of LTI systems.

75



Syllabus of B.Tech. (Electronics and Communication Engineering)-NEP-2020, NEHU Shillong

Unit 11: Stability Analysis, Control Actions and Error constants: Steady-state error and static error
constants, Routh Hurwitz stability criteria, Root locus plots, Control Actions: Proportional, Integral and
Derivative and their combinations

Unit 111: Frequency Response Analysis and Compensator Design: Bode plot, Minimum phase system,
Non-minimum phase system, Nyquist stability criteria, lead, lag, and lag-lead compensator.

Unit 1V: State variable Analysis: Concepts of state, state variable, state model, state models for linear
continuous-time functions, diagonalization of transfer function, solution of state equations, concept of
controllability & observability.

Text Books:

1. Nagrath and Gopal, “Modern Control Engineering”, New Age International, New Delhi
2. K. Ogata, K., “Modern Control Engineering”, Prentice Hall, 1991, Second Edition.

3. B. C. Kuo “Automatic Control System”, Prentice Hall, 1993, Sixth Edition.

Reference Books:
1. M. Gopal. M., “Control Systems: Principles and Design”, Tata McGraw-Hill, 2012, Fourth Edition.
2. A. Ambikapathy, Control Systems, Khanna Book Publications, 2019, First Edition.
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5.4. EC-PE-3071: Microwave Theory and Techniques

Course Code EC-PE-3071

Course Name Microwave Theory and Techniques

Course Category Programme Elective Course/MOQCs

Contact Hr/Week 4 Hrs/Week

Marks Distribution: Sessional Work: 40, End Semester Examination= 60
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester Examination 3 (Three) hours

Course Objectives:

COL1: understand the principles, design, and applications of microwave and RF (radio frequency) circuits
and systems.

CO2: develop skills in analyzing microwave networks, including S-parameters, impedance matching,
and power transfer in passive microwave components.

COa3: design various microwave passive and active circuits.

CO4: develop concepts on microwave solid-state devices and RADAR systems

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. analyze and design microwave circuits and systems using technigues such as S-parameters,
impedance matching, scattering matrix analysis, and Smith chart techniques.

LO2. understand microwave components and devices such as waveguides, coaxial cables, microwave
filters, couplers, circulators, isolators.

LO3. familiar with the characteristics and design considerations of active microwave devices such as
Microwave solid state devices and high power microwave sources.

UNIT-1: Microwave Transmission lines: Transmission line equations and Solutions, Reflection and
Transmission Co-efficient, Standing waves and SWR, Line impedance and Admittance, Impedance
matching using Smith chart.

UNIT-I1: Microwave waveguides: Detailed study of Rectangular and Circular waveguides. Microwave
components: Cavity resonators, Slow wave structures, Microwave hybrid circuits, S parameters,
Waveguide Tees, Directional Couplers, Circulators and Isolators, Hybrid couplers.
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UNIT-I11: Microwave sources: Klystrons, Reflex klystrons, TWTs, Twystron Hybrid amplifier, BWO,
Microwave switching tubes, Magnetrons, Forward wave cross-field amplifiers.

UNIT-IV: Microwave solid state devices: Transistors, Tunnel Diodes, FETs, Gunn diodes, InP, CdTe
diodes, Avalanche transit time devices- Read Diode, IMPATT, TRAPATT, BARITT Diodes, Parametric
devices. Radar: Basic principles, Range equation, radar types- Pulsed radar system, PPI, CWD, MTI
Displays.

Text Books:

1. R. E. Collin, Foundations for Microwave Engineering, 2/e, McGraw Hill, 1992.
2. D. M. Pozar, Microwave Engineering, 2/e, John Wiley, 1998.

3. S. M. Liao, Microwave Devices and Circuits, 3/e, PHI, 1995.

4. Skolnik M.I, Radar Systems, TMH, 2006

Reference Books:

1. K. C. Gupta, Microwaves, New Age International (P) Ltd. 1983.

2. G. D. Vendelin, A. M. Pavio and U. L. Rohde, Microwave Circuit Design, John Wiley, 1990.

3. Guillermo Gonzalez, Microwave Transistor Amplifiers: Analysis and Design, 2/e, Prentice Hall, 2000.
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5.5. EC-PE-3072: Bio-Medical Electronics

Course Code EC-PE-3072

Course Name Bio-Medical Electronics

Course Category Programme Elective Course/MOQOCs

Contact Hr/Week 4 Hrs/Week

Marks Distribution: Sessional Work: 40, End Semester Examination= 60
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester Examination 3 (Three) hours

Course Objectives:

CO1: understand the importance of medical electronics and basics of bio-potentials for measurements
CO2: understand of the principles of electrodes and transduces

CO3: understand the Measurement of physiological variables and design of measuring equipments
CO4: understand Imaging and patient monitoring systems

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL1: figure out the importance of medical electronics and measure bio-potentials generated in body
LO2: perform measurements of various parameters of human body with electrodes and transducers in
experimental studies

LO3: design and calibrate measuring equipments for physiological variables

LO4: understand and calibrate imaging systems and patient monitoring set-ups for case studies

Unit I: Overview and importance of medical electronics, basics of Cardio-vascular system, Respiratory
and Nervous system, origin of bio-potentials, electrical activity of cells, types of bio-electric signals,
electrocardiogram(ECG), Electroencephalogram(EEG), Electromyogram(EMG)

Unit Il: Electrodes for ECG, EEG, EMG, micro-electrodes, different types of transducers and their
selection, preamplifiers, instrumentation amplifier, biomedical filters

Unit 111: Measurement of physiological parameters- pH of blood, Haemoglobin measurement, oxygen
and carbon-dioxide measurement, design of pacemaker, cardiac defibrillator, ventilators, haemodialysis
machine

Unit IV: Imaging systems- X-rays, Computed tomography, ultrasonic imaging, nuclear and magnetic
thermography, patient monitoring through bio-telemetry.
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Text Books:
1. Leslie Cromwell, Fred J. Weibull, Erich A. Pfeiffer, “Biomedical Instrumentation and

Measurements”, Pearson Education, 2nd edition, 1980.

2. R.S. Khandpur, <Handbook of Biomedical Instrumentation”, TMH, 2nd edition, 2000
Reference Book:
1. Tompkins, “Biomedical Digital Signal Processing», PHI, 5th edition, 2010
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5.6. EC-PC-LC-309: Microwave Laboratory

L T P Cr
0 0 4 2
Course Code: EC-PC-LC-309
Course Name: Microwave Laboratory
Course Category Professional Core Course
Contact Hr/Week: 4 hrs/week
Marks Distribution: Continuous Assessment: 20, End Semester Examination= 30
Questions to be set: Minimum Ten
Questions to be answered: Any one in Lottery Basis
Duration of End Semester 3 hours ( Three hours)
Examination:

Course Objectives:

COL1.: Learn about the characteristics and measurements of E and H Field

CO2: Understand the working principle of microwave components

CO3: Know about the behavior of microwave components

Course/Learning Outcomes: At the end of this course, students shall be able to:

LO1. Gain proficiency in using microwave test equipment such as signal generators, power meters, and
oscilloscopes for characterizing microwave components and circuits.

LO2. understand the working of various microwave sources.

LO3. Characterize various microwave passive and active components.

List of Experiments:
Verification of Faraday's law of Magnetic Induction.
Determination of Velocity of electromagnetic waves for the given transmission line
Study the characteristics of a rectangular waveguide.
Determine the standing wave ratio and reflection coefficient.
Measurement of unknown impedance using Smith Chart.
Study the characteristics of a Gunn diode.
Study the characteristics of a directional coupler.
Study of power division in a Magic Tee.
Study the isolator and circulators.

. Study the fixed and variable type attenuators.

. Study the characteristics of a cavity resonator.

. Study the characteristics of a microwave filter.

. Study the characteristics of a Klystron amplifier.
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14. Study the characteristics of a Reflex Klystron amplifier.
15. Study the characteristics of a Magnetron.

Text Books:

1. S. M. Liao, Microwave devices and Circuits, 3/e, PHI, 1995.

2. R. E. Collin, Foundations for Microwave Engineering, 2/e, McGraw Hill, 1992.

3. W.H.Hayt, Engineering Electromagnetics (Special Indian Edition), 7/e, TMH, 2006.
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5.7. EC-PC-LC-311: Embedded Systems Laboratory

L T P Cr
0 0 4 2
Course Code: EC-PC-LC-311
Course Name: Embedded Systems Laboratory
Course Category Professional Core Course
Contact Hr/Week: 4 hrs/week
Marks Distribution: Continuous Assessment: 20, End Semester Examination= 30
Questions to be set: Minimum Ten
Questions to be answered: Any one in Lottery Basis
Duration of End Semester 3 hours ( Three hours)
Examination:

Course Objectives:

COL1: Understand and apply the fundamentals of assembly language programming of microcontroller.
CO2: understand various interfacing issues with sensors and actuators.

COa3: carry out application-based experiments with microcontroller development boards.

Course/Learning Outcomes: At the end of this course, students shall be able to:
LOL. Write assembly language programs using 8051.
LO2. Interface 1/0 and peripheral devices with 8051 microcontroller.

List of Experiments based on writing code and its execution:

. Write a program to add ten numbers using 8051.

. Write a program to find no of 1’s in a given 16-bit number using 8051.

. Write a program to convert packed BCD to ASCII code using 8051.

. Write a program on 8051 a) To clear the accumulator & add 5 to the accumulator 20 times. b) Write

a program to load accumulator with the value 65H & complement the accumulator 100 times.

5. Write an 8051 ALP to move block of data bytes present in internal memory with starting address
10H and ending address 20H to the destination memory with starting address 30H.

6. Write an 8051 ALP to move block of data bytes present in external memory with starting address
8000H to the destination memory with starting address 9000H and size of array is 10H.

7. Write an 8051 ALP to add 'n’ bytes stored in external RAM

8. Write an 8051 ALP to convert hexadecimal number to its equivalent decimal number.

9. Write an 8051 ALP to convert a decimal number to its equivalent ASCII code.

10. Write a program using 8051 to convert ASCII code to its equivalent decimal number.

B WO
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11. Write an 8051 ALP to get 8-bit data from P1 and send it to ports PO, P2 and P3(86)

12. Write an 8051 ALP to illustrate addition, subtraction, multiplication and division of two 8-bit
numbers.

13. Write an 8051 ALP to illustrate a) addition and b) subtraction of two 8-bit numbers.

14. Write an 8051 ALP to illustrate a) multiplication and b) division of two 8-bit numbers.

15. Interfacing of ADC and DAC.

16. Interfacing of LED and LCD.

17. Interfacing EPROM and interrupt

18. Interfacing stepper motor and temperature sensor

Text Books:

1. Dreamtech Software Team, Programming For Embedded Systems Cracking The CodeTM, Wiley
Publishing Inc., 2002.

2. Muhammad Ali Mazidi, Janice Gillispie Mazidi, Rolin D. McKinlay, The 8051 Microcontroller and
Embedded Systems, 2/e, Pearson Education, 20009.

Reference Book:
1. Raj Kamal, Embedded system, TMH, 2003.
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6.0. Sixth Semester Courses

6.1. EC-PC-302: Digital Signal Processing

Course Code: EC-PC-302

Course Name: Digital Signal Processing

Course Category Professional Core Course

Contact Hr/Week: 4 hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester | 3 hours ( Three hours)

Examination:

Course Obijectives:

COL. Interpret and analyze discrete-time signals.

CO2. Compute Discrete Fourier Transform and appreciate the importance of Fast Fourier
Transform

COa3. Design IIR and FIR filters.

CO4. Understand the DSP processor architecture.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Apply DFT and appreciate the importance of FFT for the analysis of digital signals and systems.
LO2. Analyse and implement the design of IR and FIR filters.

LO3: Characterize finite word length effects on filters

LO4. Apply signal processing algorithms for real-time applications.

Unit I: Discrete Fourier Transform: Frequency domain sampling and reconstruction of discrete time
signals: DFT, properties of DFT, use of DFT in linear filtering, filtering of long data sequences, Efficient
computation of the DFT: FFT algorithms, Radix 2 DIT-FFT and DIF-FFT.

Unit 11 Infinite Impulse Response (IIR) Filter Design: Design of IIR filter design from analog filter,
Butterworth and Chebyshev approximation, Analog filters using lowpass prototype transformation,
Impulse invariant design approach, Bilinear transformation and frequency warping, prewarping, Digital
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Butterworth filter and Chebyshev filter design using impulse invariant and bilinear transformation,
Realization of 1IR Filters in Direct form (I and 1), cascade form and parallel form.

Unit 111: Design of FIR Filters: Properties of FIR digital filters, Symmetric and Antisymmetric FIR
filters, Gibbs phenomenon, Linear phase FIR filter design using Rectangular, Hamming, Hanning,
Barlett, Blackman and Kaiser windows, frequency sampling design method of FIR filter, Structure for
FIR Systems: Direct form, Cascade form and Lattice structures.

Unit IV: Digital Signal Processor: DSP Architecture, DSP Hardware Units, Fixed point format, Floating
point Format, IEEE Floating point formats, Fixed point digital signal processors, Floating point
processors, FIR.and IIR filter implementations in Fixed point systems.

Text Books:

1. S.K. Mitra, Digital Signal Processing: A computer-based approach, 2001, Tata McGraw-Hill.
2. A.V. Oppenheim and Schafer, Discrete Time Signal Processing, Pearson,2014, Third edition.
3. P. Ramesh Babu, Digital Signal Processing, Scitech, 2018, Seventh Edition,

Reference Books:

1. John G. Proakis and D.G. Manolakis, Digital Signal Processing: Principles, Algorithms And
Applications, Pearson, 2007, Fourth edition.

2. L.R. Rabiner and B. Gold, Theory and Application of Digital Signal Processing, Prentice Hall, 1992.
3. J.R. Johnson, Introduction to Digital Signal Processing, Prentice Hall, 1992.

4. A. Nagoor Kani, Digital Signal Processing, McGraw-Hill Education,India, 2017, Second edition.
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Cr

Course Code:

EC-PC-304

Course Name:

VLSI Design

Course Category

Professional Core Course

Contact Hr/Week:

4 hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60

Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester | 3 hours ( Three hours)
Examination:

Course Objectives:

CO1: understand CMOS Device Characteristics

CO2: design analog CMOS Circuit

CO3: design digital CMOS Logic

CO4: Demonstrate proficiency in understanding and implementing algorithms used in VLSI CAD tools

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Model and design digital circuits with MOS.

LO2. Simulate, synthesize and prototype in FPGAs.

LO3. Understand chip level issues and need for testability.

LO4. Design analog & digital CMOS circuits for specified applications.

UNIT I: Introduction: VLSI technology trends, Moore’s law, MOS transistor characteristics, types of
MOS transistors, NMOS and CMOS inverter circuits, pass transistors and transmission gates, structure of
NMOS and CMOS inverter. Scaling of MOS circuits. NMOS and CMQOS circuits for combinational and
sequential logic, Design rules, specification of layers, stick notation, mask layout, delay and timing
calculation, realisation of Boolean functions,

UNIT II: Pseudo n-MOS, dynamic CMOS and clocked CMOS logic realization of combinational
circuits using these logics, stick notation and mask layout, simple flip-flop realization using NMOS and
CMOS. Shift registers, dynamic shift registers, super buffers, RAM and ROM, Twin tub, and SOI
process. Design example: parity generator, bus arbitration logic, code converters,
incrementer/decrementer, PLA. CAD tools: Design steps, CIF representation.
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UNIT I11: System partitioning, placement and routing: basic partitioning methods, random selection,
cluster growth, hierarchical clustering, in cut partitioning, simulated annealing, placement algorithms,
routing algorithms.

UNIT IV: Quantum cell, binary wires, basic logic gates, clocking, fault and fault tolerance: Hadamard
gate, controlled-NOT gate, Toffoli gate, Quantum circuits. Reversible and Conservative logic gates,
Simple inverter, standard inverter, fault-tolerant inverter, simulation techniques.

Text Books:

1. Neil H.E. Weste and David Harris, CMOS VLSI Design: A Circuits and Systems Perspective, 3/e,
Addison Wesley, 2004.

2. K. Eshraghian, D. A. Pucknell and S. Eshraghian, Essentials of VLSI Circuits and Systems, PHI, 2005.
3. M. A. Nielsen and I. A. Chuang, Quantum Computation and Quantum Information, Cambridge
University Press, New Delhi, 2002.

Reference Books:

1. Pucknell and Eshrangian, Basic VLSI Design Systems and Circuits, 3/e, PHI, 2003.

2. Neil H. E. Weste, Kamran Eshraghian, Principles of CMOS VLSI Design, 2/e, Addison Wesley, 1994.

3. Wayne Wolf, Modern VLSI Design: System-on-Chip Design, 3/e, Pearson Education Asia, 2002.

4. Rabey, Chandrakasan and Nikolic, Digital Integrated Circuits, 2/e, Pearson Education Asia, 2004.

5. D.A.Hodges, H.G.Jackson and R.A.Saleh, Analysis and Design Digital Integrated Circuits, 3/e, TMH,
2005.

6. Volnei A. Pedroni, Circuit Design with VHDL, MIT Press, 2004.

7. Peter J. Ashenden, The Designer's Guide to VHDL (Systems on Silicon), 2/e, Morgan Kaufmann,
2002.

8. R. P. Feynman, R. B. Leighton, and M. Sands, The Feynman Lectures on Physics, vol. 3, Addison
Wesley/Narosa, New Delhi, 1998.
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6.3. EC-PC-306: Mobile Communication and Networks

Course Code: EC-PC-306

Course Name: Mobile Communication and Networks

Course Category Professional Core Course

Contact Hr/Week: 3 hrs/week

Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 2.5 (two and half) hours

Examination:

Course Objectives:

COL1. Understand cellular concepts and signal propagation in mobile communication.

CO2. Perform small simulations and plot results on modulation techniques.

CO3. Analysis performance of different generations of mobile communications.

CO4. Solve numerical problems on different multi-access and modulation schemes of mobile
communications.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL1: able to analyze signal propagation phenomena in mobile communication environments, including
multipath fading, shadowing, and their impact on signal quality and coverage.

LO2: develop proficiency in interpreting simulation results and generating plots to visualize the
performance metrics of different modulation techniques, such as bit error rate (BER) versus signal-to-
noise ratio (SNR).

LO3:analyze case studies and real-world scenarios to assess the impact of different mobile
communication generations on user experience, network capacity, energy efficiency, and emerging
applications.

LO4: apply mathematical models to analyze the performance of different multi-access schemes in terms
of channel capacity, spectral efficiency, and interference management, as well as to optimize parameters
such as bandwidth allocation and power control.

Unit I: Cellular concepts- Cell structure, frequency reuse, cell splitting, channel assignment,

handoff,interference, capacity, power control; Wireless Standards: Overview of 2G 3G, 4G and 5G
cellular mobile standards.
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Unit 11: Signal propagation: Propagation mechanism, reflection, refraction, diffraction and scattering,
large scale signal propagation and lognormal shadowing. Fading channels-Multipath and small-scale
fading- Doppler shift, statistical multipath channel models, narrowband and wideband fading models,
power delay profile, average and rms delay spread, coherence bandwidth and coherence time, flat and
frequency selective fading, slow and fast fading, average fade duration and level crossing rate. Capacity
of flat and frequency selective channels. Antennas: antennas for mobile terminal, monopole antennas,
PIFA, base station antennas and arrays.

Unit 111: Multiple access schemes: FDMA, TDMA, CDMA and SDMA. Modulation schemes- BPSK,
QPSK and variants, QAM, MSK and GMSK, multicarrier modulation, OFDM. Receiver structure-
Diversity receivers- selection and MRC receivers, RAKE receiver, equalization: linear-ZFE and
adaptive, DFE. Transmit diversity Altamonte scheme. MIMO and space time signal processing, spatial
multiplexing, diversity/multiplexing tradeoff. Performance measures- Outage, average snr, average
symbol/bit error rate. System examples GSM, EDGE, GPRS, 1S-95, CDMA 2000 and WCDMA, 3G, 4G
and 5G mobile communications.

Text Books:

1. Erik Dahlman , 4G, LTE-Advanced Pro and The Road to 5G. 2016, 3/e

2. Sassan Ahmadi, 5G NR: Architecture, Technology, Implementation, and Operation of
3GPP New Radio Standards Hardcover — 1 June 2019

3. Vijay K. Garg, “Wireless Communication and Networking”, Elsevier, Morgan Kaufmann,
Reprinted 2012.

Reference Books:
1. Vijay K. Garg, J.E.Wilkes, “Principle and Application of GSM”, Pearson Education, Fifth
Impression 2008
2. T.S. Rappaport, “Wireless Communications Principles and Practice”, PHI, II Edition, 2006.
3.  William Lee ,”Mobile Cellular Telecommunications: Analog and Digital Systems”, McGraw
Hill Education,
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6.4. EC-OE-3081: Fiber Optic Communication

Course Code: EC-OE-3081

Course Name: Fiber Optic Communication

Course Category Open Elective Course-I/MOOQOCs

Contact Hr/Week: 3 hrs/week

Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 2.5 (two and half) hours

Examination:

Course Objectives:

COL: Describe the Optical Fiber characteristics in terms of attenuation, dispersion

CO2: Explain the optical sources e.g., LED and Laser, used for communication purposes

COa3: Elaborate the working of photodetectors and calculate the power and rise time budget for
communication

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL: explain intrinsic and extrinsic losses, intermodal and intramodal dispersion in fiber

LO2: explain the working principle of LED and Laser

LO3: describe the working principle of pn- pin types of photodetectors

LO4: design simple optical communication system using power and rise time budget theoretically

Unit I: Introduction of Optical Fiber Communication: The general system, transmission characteristics
of optical fiber, Ray theory, Acceptance Angle, NA, phase and group velocity. Waveguide Modes in step
index and graded index fibers

Unit I1: Optical Fiber Characteristic : Attenuation: material absorption, liner scattering losses, non-linear
scattering losses, fiber bend loss. Dispersion characteristics: Intermodal and Group Velocity Dispersion.
Introduction to LED and its types.

Unit 11l Laser: Basic concept-lasing action conditions, optical emissions from semiconductors,
efficiency, and different types of semiconductor lasers used for communication. Principle of Optical
Detection, types of photodetectors and their characteristics. Power Budget and Rise Time Budget for
Design of Simple Optical Fiber Communication System.
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Text Books:

1. J. M. Senior, Optical Fiber Communication: Principles and Practices, 3/e, Prentice Hall India Pvt.Ltd,
2009

2. Gerd Keiser, Optical Fiber Communication, 5/e, McGraw Hill Education, 2017
Reference Book:

1. Govind P. Agrawal, Fiber Optic Communication Systems, 5/e, Wiley India Pvt. Ltd, New Delhi, 2021
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6.5. EC-OE-3082: 5G Communication and Beyond

Course Code: EC-OE-3082

Course Name: 5G Communication and Beyond

Course Category Open Elective Course-I/MOOQOCs

Contact Hr/Week: 3 hrs/week

Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 2.5 (two and half) hours

Examination:

Course Objectives:

COL1: understand the development in the field of wireless communications.
CO2: understand wireless technologies such as CDMA, OFDM, and MIMO.
CO3: understand the principle of 4G/5G wireless communication systems.

Course/Learning Outcomes: At the end of this course, students shall be able to:
LOL. Understand the development of wireless technologies.

LO2. Understand the concept of the MIMO system.

LO3. Learn the 5G communication system.

Unit I: Evolution from 1G to 5G, Wireless Channel and Fading, Coherence Bandwidth of the Wireless
Channel, 1SI and Doppler, Doppler Spectrum and Jakes Model, Introduction to CDMA Spread Spectrum
and LFSR, CDMA Advantages and RAKE Receiver, Introduction to LTE, LTE-A Standards and
Technology Specs.

Unit 11: Introduction to OFDM, Multicarrier Modulation and Cyclic Prefix, Channel model and SNR
performance, OFDM Issues - PAPR. Introduction to MIMO, MIMO System Model and Zero-Forcing
Receiver, MIMO MMSE Receiver, MIMO Channel Capacity, SVD and Eigenmodes of the MIMO
Channel, MIMO Spatial Multiplexing, BLAST, MIMO Diversity, Alamouti, OSTBC, MRT. MIMO-
OFDM.

Unit 111: Introduction to 5G Communication, enhanced mobile broadband (eMBB), ultra-reliable low
latency communications (URLLC), massive machine type communications (MMTC), D2D
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communications, V2X communications, Spectrum for 5G, spectrum access/sharing, millimetre Wave
communication, channels and signals/waveforms in 5G, carrier aggregation, small cells, dual
connectivity.

Text Books:

1. David Tse and Pramod Viswanath, Fundamentals of Wireless Communications, Cambridge University
Press, 2005.

2. Theodore S. Rappaport, Wireless Communications: Principles and Practice , Pearson.2010, 2/e.

3. Jochen Schiller, Mobile Communications, Financial Times / Imprint of Pearson, 2007, 2/e.

4. William Lee, Mobile Cellular Telecommunications: Analog and Digital Systems, McGraw Hill
Education, 1995, 2/e.

Reference Books:

1. Andrea Goldsmith, Wireless Communications, Cambridge University Press, 2005.

2. Ezio Biglieri , MIMO Wireless Communications, Cambridge University Press, 2010.

3. William Lee, Mobile Communications Design Fundamentals, Wiley India Pvt. Ltd., 1993, 3/e.
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6.6. EC-PC-LC-310: Digital Signal Processing Laboratory

L T P Cr
0 0 4 2
Course Code: EC-PC-LC-310
Course Name: Digital Signal Processing Laboratory
Course Category Professional Core Course
Contact Hr/Week: 4 hrs/week
Marks Distribution: Continuous Assessment: 20, End Semester Examination= 30
Questions to be set: Minimum Ten
Questions to be answered: Any one in Lottery Basis
Duration of End Semester 3 hours ( Three hours)
Examination:

Course Obijectives:

COL. Interpret and analyze discrete-time signals.

CO2. Compute Discrete Fourier Transform and appreciate the importance of Fast Fourier
Transform

COa3. Design IIR and FIR filters.

CO4. Develop a comparative study through estimating the different power spectral density
(PSD) estimation methods.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Apply DFT and appreciate the importance of FFT for the analysis of digital signals and systems.
LO2. Analyse and implement the design of IIR filter using Impulse invariant and bilinear transformation
method and FIR filter.

LO3: Analyse and implement the design of FIR filter using different windowing techniques.

LO4. Understanding of spectral analysis of the signals.

List of Experiments:

Perform DFT of a sequence

Perform IDFT of a sequence

Perform circular convolution of two sequences

Implement the overlap and save method for filtering a long data sequence

Design a Butterworth low pass filter with the following specifications: Stopband edge frequency
Fs=800 KHzwith stop band ripple of 30 dB, passband edge frequency Fp=1 Kz with pass band
ripple 0.5 dB. Assume the sampling frequency 8 KHz. Use the impulse invariant method.

akrwbdpeE
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6. Design a Type | Chebyshev IIR high pass filter with normalized pass band edge at 0.7,
normalized edge at 0.5, passband ripple 1 dB, and minimum stop band attenuation of 32 dB.Take
the sampling frequency to be 8 Kz. Use Bilinear transform.

7. Design an IIR Butterworth band pass filter with following specifications: Stop band edge
frequency Fs1=800 Hz and Fs2=3 KHz with stop band ripple of 40 dB, Pass band edge
frequencies Fp1=900 Hz and Fp2=2.8 KHz with a passband ripple of 1 dB. Assume the sampling
frequency 12 KHz. Use Bilinear Transform.

8. Design a Type | Chebyshev IIR highpass digital filter with following specifications: Passband
edge frequencies Fp1=700 Hz with passband ripple of 1 dB. Stop band edge Fs=500 Hz with
minimum stop band attenuation 32 dB. Plot the gain response (a) the prototype analog LPF and
(b) the transformed digital HPF. Take T=2 sec. Use the spectral transformation method.

9. Design a linear phase FIR high pass filter with the following specifications: stop band edge is
0.45, pass band edge 0.6, maximum passband attenuation of 0.2 dB, and minimum stopband
attenuation of 45 dB. Use a Rectangular window for the design. Plot the gain response of the
designed filter.

10. Design a linear phase FIR high pass filter with the following specifications: stop band edge is
0.45, pass band edge 0.6, maximum passband attenuation of 0.2 dB, and minimum stopband
attenuation of 45 dB. Use a Hamming window for the design. Plot the gain response of the
designed filter.

11. Write a program to estimate power spectral density (PSD) of an input consisting of two sinusoids
using (i) non-overlapping and (ii) overlapping sections.

12. Write a program to estimate power spectral density (PSD) of an input consisting of two sinusoids
buried in noise.

Text Books:

1. S.K. Mitra, Digital Signal Processing: A computer-based approach. 2001, Tata McGrawhill.

2. A.V. Oppenheim and Schafer, Discrete Time Signal Processing, Pearson,2014, Third edition.

3. P. Ramesh Babu, Digital Signal Processing, Scitech, 2018, Seventh Edition.

4. A. Nagoor Kani, Digital Signal Processing, McGrawhill Education,India, 2017, Second edition.

Reference Books:

1. John G. Proakis and D.G. Manolakis, Digital Signal Processing: Principles, Algorithms And
Applications, Pearson, 2007, Fourth edition.

2. L.R. Rabiner and B. Gold, Theory and Application of Digital Signal Processing, Prentice Hall, 1992.
3. J.R. Johnson, Introduction to Digital Signal Processing, Prentice Hall, 1992.

4. T. K. Rawat, Digital Signal Processing, Oxford University Press, India 2018.
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6.7. EC-PC-LC-312: VLSI Design Laboratory

L T P Cr
0 0 4 2
Course Code: EC-PC-LC-312
Course Name: VLSI Design Laboratory
Course Category Professional Core Course
Contact Hr/Week: 4 hrs/week
Marks Distribution: Continuous Assessment: 20, End Semester Examination= 30
Questions to be set: Minimum Ten
Questions to be answered: Any one in Lottery Basis
Duration of End Semester 3 hours ( Three hours)
Examination:

Course Objectives:

CO1: learn device modeling using TCAD software..

CO2: learn Hardware Descriptive Language (VHDL).

CO3: familiarize fusing of logical modules on FPGAs.

CO4: provide hands-on design experience with professional design (EDA) platforms.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Design and model advanced MOS transistors

LO2. Use commercially available VHDL software to analyze and synthesize digital circuits
LO3. Be able to simulate and debug digital systems described in VHDL

LO4. Exploration of VHDL and its application to ASIC and programmable logic design

List of Experiments:

1. Design and Simulation of 2D NMOS Device using TCAD.
2. Design and Simulation of 2D PMOS Device using TCAD.
3. Design and implementation of CMOS Inverter by using 2D NMOS and PMOS Device using TCAD.
4. Design the full adder in VHDL and implement it in the FPGA Kkit.
5. Using concurrent statements in VHDL design 8:1 Multiplexer implement in FPGA Kit.
6. Using sequential statements in VHDL, write a code to model a BCD to 7 Segment Encoder and
implement in FPGA Kit.
7. Using sequential statements in VHDL, write a code to model a Binary to Gray Encoder and
implement in FPGA Kit.
8. Write a VHDL code to model a D Flip Flop (clocked) and implement in FPGA kit.
9. Write a VHDL code to model a JK Flip Flop (clocked) and implement in FPGA Kkit.
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10. Design a Universal Design Universal Shift Register. Write the VHDL code for the same and, verify
the output, and implement in the FPGA kit.

11. Design a Universal Up-Down counter. Write the VHDL code for the same, verify the output, and
implement in FPGA Kkit.

12. Design a Decade counter. Write the VHDL code for the same, verify the output and implement

in FPGA kit.

13. Write VHDL code with generate statement to model an 8-bit Shift Register and implement in FPGA
kit.

Text Books:
1. Simon Li, Yue Fu, 3D TCAD Simulation for Semiconductor Processes, Devices and
Optoelectronics, 1/e, Springer, 2012.
2. Douglas L. Perry, VHDL: Programming By Example, 4/e, McGraw-Hill Professional, 2017.
3. J. Bhaskar, VHDL Primer, 3/e, PHI EEE, 1998.

Reference Books:
1. C. K. Maiti, Introducing Technology Computer-aided Design (TCAD): Fundamentals,

Simulations and Applications, 1/e, Pan Stanford Publishing Pte. Limited, 2017.
2. W. Wolf, Modern VLSI Design: Systems on silicon, Pearson,1998.
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6.8. EC-P-314: Internship

Course Code: EC-P-314

Course Name: Internship

Course Category Project/Internship/Seminar
Marks Distribution: End Semester Examination= 50

Course Objectives:

COl. Learning through “hands-on” experiences at a qualified place of employment.

CO2. Engagement in activities which are supervised by an agency employee, and will acquire the skills
and knowledge base necessary to become successful.

Course/Learning Outcomes: At the end of this course, students shall be able to:
LO1. To learn the application of knowledge in real-world problems.

LO2. To get exposure to teamwork and leadership quality.

LO3. To deal with industry professionals and ethical issues in the work environment.

Course Performance Requirements:

1. Inception: The internship programme will be scheduled anytime within the span of 2 months i.e., mid
of December to mid-February. Students will agree to the requirements as mandated by the department.
The department shall appoint a teacher to supervise the overall event.

2. Agency Experience Component—the student will establish a work schedule with the workplace
supervisor and complete a minimum of 48 hours of hands-on experience in the workplace setting. The
student will document his or her activities in a logbook. At a minimum, the student will log in each date
and time as well as activities performed for each period the student is “on the job”. The logbook must be
signed by the student and the supervisor of record upon completion of the Internship. The logbook must
be submitted to the Instructor of Record during the Dead Week of the semester in which the Internship is
performed.

3. Paper Component—the student will write a 3-5 page paper outlining the Internship experience. The
student should address the following items in the Reflection Paper: name of agency, name of supervisor,
primary responsibilities given to the student to perform during the Internship, challenges and problems
experienced by the student, problem-solving techniques employed to resolve challenge or problem,
experiences in which the student gained valuable skills and/or knowledge during the Internship,
recommendation for future internships at the agency.

4. Supervisor Evaluation Form Submission—after the Internship, the student will ask his or her
agency supervisor of record to complete an evaluation of the student’s abilities and attitudes while
performing the internship. The form should be submitted back to the department.

99



Syllabus of B.Tech. (Electronics and Communication Engineering)-NEP-2020, NEHU Shillong

7.0. Seventh Semester Courses

7.1. EC-PC-401: Computer Networks

Course Code: EC-PC-401

Course Name: Computer Networks

Course Category Professional Core Course

Contact Hr/Week: 4 hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester | 3 hours ( Three hours)

Examination:

Course Objectives:

COL1: Explain basic concepts, OSI reference model, services and role of each layer of OSI model and
TCP/IP, networks devices and transmission media, Analog and digital data transmission

CO2: Apply channel allocation, framing, error, and flow control techniques.

CO3: Describe the functions of Network Layer i.e. Logical addressing, subnetting & Routing

CO4: calculate and analyse networks delays

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Analyzing the classification of network services, protocols, and architectures
LO2. Understanding key internet applications and their protocols

LO3. Learning basic concepts of MAC protocols and demonstrating wireless LAN
LO4. Demonstrating connection oriented and connection less protocols

Unit I: Introduction to Computer Networks, Connection Types: Point-to-Point and
Multipoint/Multidrop, Network topology, Classification of Networks (LAN, MAN and WAN); Protocols
and standards; Message-, Packet-, and Circuit- Switching; Reference models: OSI reference model,
TCP/IP reference model and their comparison; Example Networks

Unit 11: TCP/IP protocols, ISDN, ATM, network security, design of a LAN system with commercially
available functional units. Introduction to Wireless LAN: Ad hoc network, security issues.

Unit Ill: Physical layer: introduction, physical connection, services provided to Data link layer,
functions within the Physical layer, Physical layer interface and standards; Data link layer: services
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provided by Data link layer, framing, flow-and error- control, and their mechanisms: Stop-and-Wait
ARQ, Go-Back-N ARQ, and Selective-Repeat ARQ.Network layer, basic design issues, network layer
services, connection-oriented and connectionless services, routing, shortest path routing, flooding.

Unit 1V: Queuing theory and delay analysis: Little™s theorem, analytical treatment of M/M/1 and
M/M/m queuing systems, simulation of queuing systems, delay analysis for ARQ system, Multi-access
protocols and techniques: Aloha systems, CSMA, IEEE-802 standards, routing and flow control.

Text Books:

1. D. Bertsekas and R. Gallagar, Data Networks, 2/e, PHI, 1992.

2. A. S. Tanenbaum, Computer Networks, 4/e, PHI, 2003.

3. A. Leon-Garcia and I. Widjaja, Communication Network, 2/e, TMH, 2004.

4. Gallager-Data Network, PHI, 2004.

5. T. Viswanathan, Telecommunication Switching Systems and Networks,PHI, 2002.

Reference Books:
Stallmgs Data and Computer Communication, PHI, 1997.
. Geier and J. Geier, Wireless LANS, Macmillan, 2001.

1. W
2.J.T
3. B. A. Forouzan, Data Communications and Networking, 3/e, TMH, 2005.
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7.2. EC-PE-4031: Digital Image Processing

Course Code: EC-PE-4031

Course Name: Digital Image Processing

Course Category Programme Elective-11/MOOCs

Contact Hr/Week: 4 hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester | 3 hours ( Three hours)

Examination:

Course Objectives:

CO1: understand fundamentals of digital image processing and representation of images in spatial and
transform domains.

CO2: grasp the idea of image enhancement and restoration techniques for improving quality of images
CO3: understand algorithms for image compression, coding, and segmentation

CO4: figure out multi-resolution techniques and video processing for object recognition

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL1: figure out fundamentals of image processing systems, their applications and representations in
spatial and transform domains

LO2 : apply enhancement and restoration techniques for image quality improvement

LO3: use algorithms for image compression, coding, and segmentation in experimental studies
LO4: apply multi-resolution techniques and video processing in object recognition

Unit I: Elements of visual perception, image sensing and acquisition, image sampling and quantization,
basic relationships between pixels — neighborhood, adjacency, connectivity, distance measures.

Unit Il: Gray level transformations, histogram equalization and specifications, pixel-domain smoothing
filters — linear and order statistics, pixel-domain sharpening filters — first and second derivative, two-
dimensional DFT and its inverse, frequency domain filters — low-pass and high-pass

Unit I11: Detection of discontinuities, edge linking and boundary detection, thresholding — global and
adaptive, region-based segmentation, inter-pixel and psycho-visual; Lossless compression — predictive,
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entropy; Lossy compression- predictive and transform coding; Discrete Cosine Transform; Still image
compression standards — JPEG and JPEG-2000

Unit IV: Motion estimation techniques — full-search, fast search strategies, forward and backward
motion prediction, frame classification — I, P and B; introduction to video signal processing

Text and Reference Books:
1. R.C. Gonzalez and R.E. Woods, “Digital Image Processing”, Pearson Education, 2017, 4/e
2. Anil Kumar Jain, “Fundamentals of Digital Image Processing”, Prentice Hall of India, 2015, 1/e.

Reference Books:

1. Murat Tekalp, “Video Processing”. Pearson, 2015, 2/e
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7.3. EC-PE-4032: Machine Learning

Course Code: EC-PE-4032

Course Name: Machine Learning

Course Category Programme Elective -11/MOOCS

Contact Hr/Week: 4 hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester | 3 hours ( Three hours)

Examination:

Course Objectives:

CO1: To understand the basics of concepts of machine learning.

CO2: To know the basic applications and issues of machine learning.

CO3: To able to analyze various machine-learning techniques and algorithms
CO4: To able to apply various algorithms to different datasets.

Course/Learning Outcomes: At the end of this course, students shall be able to:
LOL. acquire the basics of concepts of machine learning.

LO2. know the various applications and issues of machine learning

LO3. analyse the various machine learning techniques and algorithms

LO4. apply basic algorithms to different datasets.

Unit I: What is machine learning? Applications of machine learning, Processes involved in machine
learning, Datasets, Feature sets, Introducing Scikit-learn, Feature engineering.

Unit I1: Machine learning techniques: Supervised Learning, Unsupervised Learning and Reinforcement
learning, Real life examples of machine learning.

Unit I11: Supervised learning: Classification and regression: K-Nearest Neighbour, Linear Regression,

Logistic regression, Support vector machine (SVM), Evaluation measures: SSE, MME, R2, confusion
matrix, precision, recall, F-Score, ROC-Curve.
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Unit 1V: Unsupervised learning: Introduction to clustering, Types of clustering: hierarchical,
agglomerative and divisive clustering; Partitional clustering - K-means clustering; Expectation
maximization; Dimensionality reduction techniques: principal component analysis.

Text Books:

1. Tom M. Mitchell, Machine Learning, McGraw Hill Education, 2017.

2. Jeeva Jose, Introduction to Machine Learning, Khanna Book Publishing Co., 2020.
3. Rajiv Chopra, Machine Learning, Khanna Book Publishing Co., 2023.

Reference Books:

1. John Paul Mueller and Luca Massaron, Machine Learning for Dummies, For Dummies, 2016.
2. Ethem Alpaydin, Machine Learning: The New Al, The MIT Press, 2016.
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7.4. EC-PE-4051: Analog Integrated Circuit Design

Course Code: EC-PE-4051

Course Name: Analog Integrated Circuit Design

Course Category Programme Elective -11I/MOOCS

Contact Hr/Week: 4 hrs/week

Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 3 hours ( Three hours)

Examination:

Course Objectives:

CO1: Tointroduce the principles of analog integrated circuit design.

CO2: To learn the various topologies of Analog Design blocks.

CO3: To design CMOS based OPAMP for a desired target specification.

CO4: To provide the circuit level analog IC design knowledge required in the analog IC design industry
and research.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Characterize MOS devices and explain their behavior in the operating region
LO2. Design CMOS amplifier for given specifications
LO3. Design OP-AMP-based circuits for given applications

Unit I: Introduction to Analog IC Design: Concepts of Analog Design, General consideration of MOS
devices, MOS I/V Characteristics, Second order effects, MOS device models. Common source stage,
Source follower, Common gate stage, Cascode stage.

Unit 11: CMOS Amplifier and Current Mirror Design: Single-ended and differential operation, Basic
Differential pair, Common mode response, Differential pair with MOS loads Basic Concepts — Basic
current mirrors- Cascode current mirrors- Active current mirrors- Large and Small signal analysis-
Common mode properties.

Unit 111: Operational Amplifiers: General Considerations, One Stage Op Amps, Two Stage Op Amps,
Gain Boosting, Common-Mode Feedback, Input Range limitations, Slew Rate, Power Supply Rejection,
Noise in Op Amps.

106



Syllabus of B.Tech. (Electronics and Communication Engineering)-NEP-2020, NEHU Shillong

Unit 1V: Frequency Compensation: Miller Effect and Association of Poles with Nodes, General
consideration of stability and frequency compensation, Multipole system, Phase margin, Frequency
compensation, Compensation of two-stage Op Amps, Other compensation techniques Stability and
Frequency Compensation Techniques.

Text Books:

1. B. Razavi, Design of Analog CMOS Integrated Circuits, McGraw-Hill, 2000.

2. Phillip E. Allen and Douglas R. Holberg, CMOS Analog Circuit Design, 3/e, Oxford University Press,
2011.

3. Paul R. Gray, Paul J. Hurst, Stephen H. Lewis, Robert G. Meyer, "Analysis and Design of Analog
Integrated Circuits”, 5th Edition, Wiley, 20009.

Reference Books:

1. R. Jacob Baker, CMOS Circuit Design, Layout, and Simulation, 3/e, Wiley-1EEE Press, 2010.

2. Grebene, “Bipolar and MOS Analog Integrated circuit design”, John Wiley &amp; sons, Inc., 2003.

3. “Operation and Modeling of the MOS Transistor” by YannisTsividis, Oxford University Press; 2
edition, June 26, 2003.

4. “Microelectronic Circuits-Theory & Applications” by A.S. Sedra and K.C. Smith, Adapted by A.N.
Chandorkar, 6th Edition, Oxford, 2013.
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7.5. EC-PE-4051: Advanced Mobile Communication

L T P Cr
3 1 0 4
Course Code: EC-PE-4051
Course Name: Advanced Mobile Communication
Course Category Programme Elective -11I/MOOCS
Contact Hr/Week: 4 hrs/week
Marks Distribution: Continuous Assessment: 40, End Semester Examination= 60
Questions to be set: Eight
Questions to be answered: Any five
Duration of End Semester 3 hours ( Three hours)
Examination:

Course Objectives:

CO1: understand cellular concepts and their related numerical techniques.

CO2: perform small signal simulations and plot results using Diversity techniques.

COa3: analysis of the performance of different generations of mobile communications.

CO4: solve numerical problems on different multi-access and modulation schemes of mobile
communications.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL1: explain fundamental cellular concepts such as cell structure, frequency reuse, and handoff
mechanisms.

LO2: develop and execute small-scale simulations using software tools or programming languages
relevant to diversity techniques in mobile communications.

LO3:critically evaluate the performance metrics and characteristics of different generations of mobile
communications systems (e.g., 1G, 2G, 3G, 4G, and 5G), including data rate, spectral efficiency, latency,
and coverage.

LO4: apply mathematical models to analyze and optimize modulation schemes commonly used in
mobile communications, such as QPSK, QAM, and PSK,

Unit I: Introduction to Cellular Communication: History of cellular communication, Frequency reuse,
multiple access technologies, Channel assignment strategies, Handoff strategies, Interference and system
capacity, Trunking and grade of services, Trends in cellular radio and personal communication.
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Unit 11: Sources and Transmitters: Slow and Fast Fading Wireless Channel Modeling, Rayleigh/Ricean
Fading Channels, BER Performance in Fading Channels.

Unit I11: Diversity techniques: Diversity techniques for Wireless Communications, Basic methods of
diversity combining, BER Performance Improvement with diversity, Types of Diversity - Frequency,
Time, Space.

Unit 1V: Advanced Techniques for Digital Communication: Model of spread spectrum digital
communication system, Direct sequence spread spectrum signals, Frequency Hopped spread spectrum
signals, other types of spread spectrum signals, Introduction to MIMO, MIMO Channel Capacity SVD
and Eigenmodes of the MIMO Channel, Introduction to OFDM, Multicarrier Modulation and Cyclic
Prefix, Channel model and SNR performance, OFDM Issues - PAPR.

Text Books:

1. T. S. Rappaport, Wireless Communication Principle and Practice,Second Edition, Pearson Education
India, 2010.

2. Andreas Molisch, Wireless Communications, Second edition, Wiley IEEE Press. 2011.

3. S. Haykin, Communication Systems, Fourth Edition Wiley India, 2006.

4. Arogyaswami Paulraj, Introduction to Space-Time Wireless Communications, Cambridge University
Press, 2006.

Reference Books:

1. Andrea Goldsmith, Wireless Communications, Cambridge University Press. 2005.

2. David Tse and Pramod Viswanath, Fundamentals of Wireless Communications, Cambridge University
Press, 2005.

3. Mischa Schwartz, Mobile Wireless Communications, Cambridge University Press 2005.

4. J. G. Proakis and M. Salehi, Digital Communications, 5/e, McGraw-Hill International Edition, 2008.
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7.6. EC-OE-4071: Introduction to System Biology

Course Code: EC-OE-4071

Course Name: Introduction to System Biology

Course Category Open Elective Course-11/MOOCs

Contact Hr/Week: 3 hrs/week

Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 2.5 (two and a half) hours

Examination:

Course Objectives:

CO1: Ability to understand the basic cellular structures and functions and multiplication/
growth of organisms

CO 2: Ability to understand the presence of biomolecules and their importance in biological/
living systems

CO 3:Ability to comprehend the importance and applications of recent biological knowledge
and engineering tools in human wellbeing.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL. Interpret the basic cellular organizations in the entire living system and mechanism of their
multiplication and growth.

LO2. Evaluate the presence of diverse biomolecules in the living system and how they control all
biological metabolism and characters.

LO3. Corroborate the importance of the amalgamation of biological knowledge and engineering tools in
human welfare.

Unit I: Structure of prokaryotic and eukaryotic cells; Bacterial chromosomes and plasmids;
Cellular organelles: cell wall, plasma membrane, mitochondria, nucleus, Golgi bodies and
endoplasmic reticulum; and other organelles and their organization; Cell cycle and cell division:
Mitosis and Meiosis.
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Unit 1I: Types of macromolecules in biological systems; Conformational properties of
polysaccharides and polypeptides; Secondary and tertiary structural features of proteins.
Conformational properties of polynucleotides and Structure of DNA; Sequence component of
eukaryotic genome; Prokaryotic and eukaryotic DNA replication; Mechanism of transcription
and post-transcriptional modifications of RNAs; Features of genetic code and translation;
Concept of regulation of gene expression: Prokaryotic gene expression with reference to
inducible and repressible operon.

Unit 111: Molecular tools and their applications in development of transgenic organism; The use
of reverse transcriptase, cCDNA; Gene Therapy; Concept of safety and ethics associated with
gene manipulation; Introduction to Bioinformatics and its applications; Human genome project
and role of computational biology; Biotechnology and engineering; Microelectromechanical
systems (MEMS) and microtechnology: BioMEMS, applications of BioOMEMS and biosensors,
shrinking technologies of BioMEMS. MEMS, applications of BioMEMS and biosensors,
shrinking technologies of BioMEMS.

Text Books:

1. Albert, B. et al. Molecular Biology of Cell, Garland Publishers, 2001 or latest

2. Lodish et al., Molecular Cell Biology, Scienti_c American Books, 2000.

3. Lewin, B., Gene VIII, Oxford University Press, 2003.

4. D. M. Grover and B. D. Hames, DNA Cloning: a practical approach, IRL Press, Oxford 1995
5. B. D. Singh. Biotechnology, Kalyani Publishers, New Delhi

6. Albert Folch. Introduction to BioMEMS, CRC Press, Taylor & Francis Group, 2019

Reference Books:

1. P. K. Gupta. Elements of Biotechnology, Rastogi Publications, Meerut

2. R. C. Dubey. A Text Book of Biotechnology, S. Chand & Co. Ltd, New Delhi

3. Jeong-Yeol Yoon. Introduction to Biosensors, Springer Cham, 2™ Edn. 2016 (DOI: https://doi.
0rg/10.1007/978-3-319-27413-3)
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7.7. EC-OE-4072: Social Robotics

Course Code: EC-OE-4072

Course Name: Social Robotics

Course Category Open Elective Course-11/MOOCs

Contact Hr/Week: 3 hrs/week

Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 2.5 (two and half) hours

Examination:

Course Objectives:

COL1: To understand the concepts of advanced robots.

CO2: To know the technologies used in social robots.

CO3: To able to formulate simple algorithms for social robots.

Course/Learning Outcomes: At the end of this course, students shall be able to:
LOL. understand the concepts of social robots

LO2. acquire knowledge about the sensors and systems of social robots.

LO3. Know the concept of human-robot interaction and its issues.

Unit I: Humanoid Robotics Technology and Social Robots: Sensors in humanoid robot, Control of
humanoid robot, actuation types for humanoid Robot, System integration in humanoid robot,
Introduction to social robot, need of social robots, assistive and social robots in the healthcare and other
sectors, Case study on humanoid robot.

Unit I1: Sensors and systems for social robots: different systems of social robots, Challenges of building
a social robot.

Unit I11: Human-robot interaction (HRI): definition, history, the need of HRI, ethical issues for HRI,

multi-modal perception, social, service, and assistive robotics, HRI architecture, collaborative robots,
types of collaboration, applications & technology.
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Text Books:
1. Cynthia Breazal, Designing Sociable Robots, The MIT Press, 2004.
2. Sabrie Soloman, Advanced Robotics (Design & Applications), Khanna Book Publishing Co., 2023.

Reference Books:

1. Elmer P. Dadios, Humanoid Robot: Design and Fuzzy Logic Control Technique for Its Intelligent
Behaviors, 2012.

2. S. Mukherjee, Robotics Process Automation, Khanna Book Publishing, 2021.
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8.0. Eighth Semester Courses

8.1. EC-OE-4021: Introduction to Artificial Intelligence

Course Code: EC-OE-4021

Course Name: Introduction to Artificial Intelligence

Course Category Open Elective Course-111/MOQOCs

Contact Hr/Week: 3 hrs/week

Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 2.5 (two and half) hours

Examination:

Course Objectives:

CO1: To understand the basic concepts of artificial intelligence (Al).
CO2: To know the applications and issues of Al.

CO3: To able to apply Al algorithms for solving basic practical problems.

Course/Learning Outcomes: At the end of this course, students shall be able to:
LOL1. understand the basic concepts, applications and issues of Al

LO2. apply Al algorithms for basic problem-solving tasks

LO3. acquire the concepts of knowledge representation and reasoning.

Unit I: Introduction to Artificial Intelligence (Al), Intelligent Agents, Nature of Agents, Learning
Agents. Al techniques, advantages, and limitations of Al, impact and examples of Al, and application
domains of Al.

Unit 11: Problem solving techniques: State-space search, control strategies, heuristic search, problem
characteristics, production system characteristics., Generate and test, hill climbing, best first search, A*
search, Constraint satisfaction problem, Mean-end analysis, Min-Max Search, Alpha-Beta Pruning,
Additional refinements, Iterative Deepening.

Unit I11: Propositional logic, predicate logic, Resolution, Resolution in proportional logic and predicate
logic, Clause form, unification algorithm; Basic concepts of knowledge representation and reasoning:
approaches to knowledge representation, procedural vs declarative knowledge, Forward vs. Backward
reasoning, Matching, Conflict resolution, Non-monotonic reasoning, Default reasoning, Statistical
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reasoning, fuzzy logic Weak and Strong filler structures, semantic nets, frame, conceptual dependency,
scripts.

Text Books:
1. Stuart Russel & Peter Norvig, Artificial Intelligence: A modern approach, 4/e, Pearson
Education, 2020.
2. M.C. Trivedi, A Classical Approach to Artificial Intelligence, Khanna Book Publishing,
20109.
3. Rich and Knight, Artificial Intelligence, The McGraw Hill, 2017.
4. Nils and Nilson, Artificial Intelligence: A new synthesis, Elsevier, 1997.

Reference Books:

1. N.P. Padhy, Artificial Intelligence and Intelligent Systems, Oxford Press, 2005.

2. Zhongzhi Shi, Advanced Artificial Intelligence, World Scientific Publishing Company, March 2011.
3. G.F. Luger, Artificial Intelligence, Edition 5, Pearson, 2008.
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8.2. EC-OE-4022: Advanced Digital Signal Processing

Course Code: EC-OE-4022

Course Name: Advanced Digital Signal Processing

Course Category Open Elective Course-111/MOQOCs

Contact Hr/Week: 3 hrs/week

Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 2.5 (two and a half) hours

Examination:

Course Objectives:

COL1: To understand the various forms of sampling alteration devices.
CO2: To study filter banks and their significance.

CO3: To learn various wavelet transforms.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LO1: Learn basic sampling rate alteration devices and their applications into multirate systems; design
multistage decimator and interpolator.

LO2: Design multirate filter banks.

LO3: Design various wavelet transforms.

Unit I: Multirate Signal Processing: Sampling Rate Conversion; Decimation and Interpolation; Time and
Frequency Domain Characterization; Filters in Sampling Rate Alteration Systems; Multirate Design of
Decimator and Interpolator; Poly-phase Techniques; Poly-phase Down-sampler and Interpolator; Poly-
phase Filter Design.

Unit Il: Filter Banks: Two-channel QMF Banks, Alias free FIR and IIR QMF Banks; Perfect
Reconstruction Two-channel FIR Filter Banks; M-Channel Filter Banks Design; Cosine-Modulated M-
Channel Filter Banks Design. Discrete Hilbert Transforms: Real and Imaginary Part, Sufficiency of the
FT for Causal Sequences, Sufficiency Theorems for Finite length Sequences, Relationship between
Magnitude and Phase, HT Relation for Complex Sequences.
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Unit 111: Wavelet Transforms: Fourier Transform and Its limitations, Short-Time Fourier Transform,
Continuous Wavelet Transform, Discretization of the Continuous Wavelet Transform, Multiresolution
Approximations; Wavelet and Scaling Function Coefficients, Harr Wavelets, The Daubechies Wavelets
Construction, Fast Wavelet Transform and Image Compression, Denoising using Wavelets, Perfect
Reconstruction Filter bank design using Wavelets..

Text Books:
1. S. K. Mitra, Digital Signal Processing: A Computer Based Approach, 4/e, TMH, 2013.
2. J. G. Proakis and D. G. Manolakis, Digital Signal Processing: Principles, Algorithms and
Applications, 5/e, Pearson Education Inc., 2021.
Reference books:
1. M. Vetterli and J. Kovacevic, Wavelets and Subband Coding, CreateSpace Independent

Publishing Platform, 2013.
2. G. Strang and T. Nguyen, Wavelets and Filter Banks, Wellesley Cambridge Press, 1996.
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8.3. EC-OE-4023: Research Methodology

Course Code: EC-OE-4023

Course Name: Research Methodology

Course Category Open Elective Course-111/MOQOCs

Contact Hr/Week: 3 hrs/week

Marks Distribution: Continuous Assessment: 30, End Semester Examination= 45
Questions to be set: Eight

Questions to be answered: Any five

Duration of End Semester 2.5 (two and a half) hours

Examination:

Course Objectives:

CO1: Understand research problem formulation.

COL1: Analyze research-related information.

COL1: Write a research proposal.

Course/Learning Outcomes: At the end of this course, students shall be able to:

LOL: Identify the research problem and research gap on a specific topic of research

LO2: Describe various research solution approaches and write comprehensive literature survey
LO3: Practice standard research ethics and write a research proposal

Unit I: Research Problem: Meaning of research problem, Sources of a research problem, Criteria
Characteristics of a good research problem, Errors in selecting a research problem, Scope and objectives
of the research problem.

Unit 11: Solution Approaches: Approaches of investigation to solutions for research problem, data
collection, analysis, interpretation, and Necessary instrumentations.

Unit Il1: Literature survey and ethics: Effective literature studies approaches, analysis, Plagiarism,
Research ethics. Writing Research Proposal: Effective technical writing, how to write reports, and Paper.
Developing a Research Proposal, Format of a research proposal, a presentation, and assessment by a
review committee

Text Book:

1. Ranjit Kumar, Research Methodology: A Step by Step Guide for beginners. SAGE Publications Ltd;
Fifth edition, 2019

Reference Book:

2. Stuart Melville and Wayne Goddard, Research methodology: an introduction for science and
engineering. Juta Academic; 2nd edition, 2014
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9.0 B.Tech ECE Programme Outcomes

Programme Outcome (PO):

Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety and the cultural, societal, and environmental
considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods, including design of experiments, analysis and interpretation of data, and synthesis of
the information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools, including prediction and modeling to complex engineering activities
with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal, and cultural issues and the consequent responsibilities relevant to
the professional engineering practice.

7. Environment and sustainability: Understand the impact of professional engineering
solutions in societal and environmental contexts and demonstrate the knowledge of, and need
for sustainable development.

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

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

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

11. Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and

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

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

9.1. PROGRAMME SPECIFIC OUTCOMES:

PSO1: Graduates will be able to understand and apply the concepts of Electronics and
Communication Engineering in the fields of Microelectronics, Signal Processing,
Communication/Networking, Embedded and VLSI Systems.

PSO2: Graduates will be able to design and utilize advanced Hardware and Software tools to
analyze and implement subsystems/processes for real-time applications.

PSO3: Graduates will be able to apply domain knowledge to enhance their research in the fields
of Signal Processing, VLSI systems, Artificial Intelligence, and communication engineering.
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