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Department of Electronics & Telecommunication Engineering
MTech Electronics and Telecommunication Program Structure

(2025-27)
Course Category I II | III | IV Total
Credits
- 12 | 04 | 04

Program 24
Program Courses Core Course MOOC | - 04| -

(PCC)

Program Elective 06 | 06 | - . 12

Course (PEC)

Seminar 01 - . -
Vocational and Skill 02
Education Courses (VSE) PG Lab o1 | - ] -
Humanities, Social Science Indian Knowledge - 02| - . 02
and Management (HSSM) System (IKS)

Research _ 03 | - =

Methodology
Experiential Learning Courses| Mini Project ; 014 - -
(EL)

Project - - 10| 20 34
Open Elective Courses (OE) | Open Elective (OE) - -1 03 - 03
Multi-Disciplinary Minor Multi-Disciplinary - - | 03 - 03
Courses (MDM) Minor (MDM)
Total Credits 20 | 20| 20 | 20 80
Liberal Learning Courses Co-Curricular Courses - - - P Audit
(LLC) (CC)
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MTech in Electronics & Telecommunication Engineering
Course Category Credits % Credits
Program Core Courses (PCC) 24 30
Program Elective Courses (PEC) 12 15
Vocational & Skill Enhancement (VSE) 02 2
Humanity, Social Science & Management 02 5

(AEC, EM, IKS, VEC) HSSM

Experiential Learning (EL) 34 43

Open Electives (OE) 03 4

Multi-Disciplinary Minor (MDM) 03 4
Total Credits 80 100%
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SEMESTER I
Teaching Scheme Evaluation Scheme
Category| Course Code Name of the Course [ | T 1 pr Total | CA-I | CA-II | MSE | ESE | Total Credits
PCC PE251001 Advance Signal Theory ol 4 10 10 20 60 100 4
Microwave and Radar - -
PCC PE251002 Techniques 4 4 10 10 20 60 100 4
Advanced Industrial - -
PCC PE251003 Automation 4 4 10 10 20 60 100 4
PEC PE2511-- PECI 3| - 3 10 10 20 60 100 3
PEC PE2511-- PECII 317 - 3 10 10 20 60 100 3
VSE PE251401 Seminar S B3 2 15 15 - 20 50 1
VSE PE251402 PG Lab il 2 15 15 - 20 50 1
Total 18 4| 22 600 20
SEMESTER II
Teaching Scheme Evaluation Scheme .
Category| Course Code Name of the Course Credits
L | T| PR | Total| CAI | CA-II IMSE | ESE | Total
PCC pRage004 | Advanis Clahal 4 |F| 7 ™yl 10 falo w20 | o100 4
Communication Systems
PEC PE2521-- PECIII 3|7 B 3 10 10 20 60 100 3
PEC PE2521-- PECIV 38 § - 3 10 10 20 | 60 100 3
EL PG252601 Research Methodology 3| - - 3 10 10 20 60 100 3
IKS PG252501 Interdisciplinary Perspective 2| - - 2 10 10 20 60 100 2
on Indian Science and
Technology
otal 19 2 21 650 20
SEMESTER III
Teaching Scheme Evaluation Scheme i
Category | Course Code Name of the Credits
Course L T | PR| Total| CA-I | CA-II | MSE | ESE | Total
PCC PE253006 Robotics 4 |- 4 10 10 20 60 100
OE PE25334- Open Elective 3 r - 3 10 10 20 60 100
MDM PE25320- Multi-Disciplinary Minor 3 B - 3 10 10 20 60 100
10 10 20 400 20
SEMESTER IV
Teaching Scheme Evaluation Scheme .
Category Course Name of the Course Credits
Code L| T |PR Total| CAI | CA-II | MSE| ESE | Total
Total 2 20| 20 200 20
cc PE254701 | Communication Skillsand | 2 | - | - 2 25 25 - - 50 P

Technical Writing




Program Elective Courses (PEC)

Semester Course | No. of Communication & | Embedded & Signal
Category| Credits IoT VLSI Processing
Course PE251101 PE251102 PE251103
Code
Program 3 Artificial Neural Signal Processing
Elective I Course Wireless Mobile Networks and Algorithms &
Communication Applications Applications
SEM I
Couse PE251104 PE251105 PE251106
Code
Program 3 Advance Optical
Elective C Fiber Microelectronics Digital Image
II ourse Communication Processing &
Application
Course
Program 3 Code PE252107 PE252108 PE252109
Elective aftrse Wireless Sensor Advanced Biomedical Signal
III Network Design |Embedded System Processing
SEM II Design
Coursp PE252110 PE252111 PE252112
Code
Prog e 3 Pattern
EScis C IOT and Syst Apalog VEEI recognition
v ourse and Systems Design g
Open Electives (OE)
Semester Course o ?f Course Code Course
Category Credits
5 PE253341 Intellectual Property Rights
SEM III Elezﬁce 3 PE253342 Business To Business Marketing (B2B)
PE253343 Quantum Computing
Multi-Disciplinary Minor (MDM)
Semester a"r=e g _Of Course Code Course
Category Credits
Multi- PE253201 Advanced Computer networking
SEM III | Disciplinary 3 PE253202 Satellite Communication
Minor PE253203 Advance Mobile computing




Title of the Course: Advance Signal Theory

Course Code: PE251001 Course Category: PCC

Teaching Scheme Examination Scheme

Lectures: 04 hrs / week CA-I 10 Marks

Tutorial: -- CA-II 10 Marks

Credits: 04 MSE 20 Marks
Semester: First Year (Semester-I) ESE 60 Marks

Course Prerequisite: Course Prerequisite: Basic knowledge of signals and systems, linear algebra,
calculus, probability, and digital signal processing.

Course Description: This course provides a comprehensive understanding of advanced concepts and
analytical techniques in signal theory. It focuses on the mathematical foundations of probability, random
variables, and stochastic processes, emphasizing their application in modern signal representation,
transformation, and processing. The course will cover the theoretical underpinnings necessary for
advanced research and practical applications in fields such as communication systems, estimation
theory, and statistical signal processing.
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Course Objectives:
. To equip students with a solid foundation in probability theory relevant to signal processing.

To enable students to analyze and characterize random variables and their statistical properties.
To develop the ability to apply joint distributions and conditional expectations for multiple random
variables.

To introduce the concepts of stochastic processes and their applications in communication and
signal estimation.

To prepare students for advanced study and research in signal processing by developing strong
analytical skills.

Course Outcomes:
. Bloom'’s

CO |After the completion of the course the student should be able to Level
co1 Apply the fundamental principles of probability to analyze and solve problems in L3

signal theory. Apply

Analyze and characterize random variables by evaluating their distributions, L4
C02 4 . 11 !

density functions, and statistical properties. Analyze

Evaluate functions of random variables to determine moments, variances, and L5
Cco3 N ’

characteristic functions. Evaluate
Co4 Apply joint distributions and conditional expectations to analyze systems with L3

multiple random inputs. Apply
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CO-PO Mapping

COs | PO1 | PO2 |[PO3 |PO4 [PO5 | PO6 |PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3 | PSO4

co1 3 3 2 2 2 - - - - 2 - 2 3 2 2 1

Co2 3 3 2 2 2 - - E . 2 - 2 3 2 2 1

CO3 3 3 2 2 2 = = i = 2 - 2 3 3 2 1

Co4 3 3 2 2 3 - - - - 2 = 2 3 3 2 1

Assessment:
CA-I () (10M)  |Subjective Test / Open book test
CA-II (b) (10M) |Assignment / Presentation / Case Study
MSE (c) (20M) Descriptive Test
Course Contents:
Probability Theory

Unit 1 Introduction to probability: The meaning and axioms of probability, Repeated trials and
sequences of events, Conditional probability and independence of events, Bayes' theorem, Hrs.
and its applications.

Random Variables

Unit2 Introduction to the concept of a random variable, Distribution and density functions (PDF
and CDF), Specific random variables (e.g., Gaussian, Uniform, Exponential), Conditional | 6 Hrs.
distributions and asymptotic approximations for Binomial random variables.

Functions of One Random Variable

Unit3 | The random variable and its distribution, Calculating mean and variance of Moments and 6 H
characteristic functions, Application of characteristic functions in statistical analysis.
Multiple Random Variables

Unit 4 Joint and marginal distributions, Functions of multiple random variables, Joint moments and
joint characteristic functions, Conditional distributions and conditional expected values, | 6 Hrs..
Statistical independence of multiple random variables.

Sequences of Random Variables

Unit 5 General concepts and properties of sequences of random variables, Mean square 6 Hrs
estimation, Stochastic convergence and limit theorems, Random Number Generation: '
Methods and importance.

Random Processes and Applications
Introduction to random processes: Characterization and classification, Stationary and non-

Unit 6 stationary processes, Autocorrelation and power spectral density, Cross-correlation and 6 Hrs
cross-spectral density, Analysis of linear systems with random inputs, Gaussian and Markov '
processes, White noise and colored noise models, Applications in communication systems
and statistical signal estimation.
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Textbooks

Papoulis, A., & Pillai, S. U. (2002). Probability, Random Variables and Stochastic Processes (4" ed.).
McGraw Hill.

Stark, H., & Woods, J. W. (2011). Probability and Random Processes with Applications to Signal
Processing (4th ed.). Pearson Education.

Peebles, P. Z. (2001). Probability, Random Variables and Random Signal Principles (4th ed.). McGraw
Hill.

Reference Books

Gallager, R. G. (2013). Stochastic Processes: Theory for Applications. Cambridge University Press.

Grimmett, G., & Stirzaker, D. (2001). Probability and Random Processes (3rd ed.). Oxford University
Press.

Web Resources

https://nptel.ac.in/courses/117104117 — NOC: Probability and Random Variables/Processes for
Wireless Communications (covers probability, random variables, distributions, etc.)

https://onlinecourses.nptel.ac.in/noc22_eel23/preview — Probability and Random Processes by IIT
Guwahati (intro to probabilty, random variables, and random processes)
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Course Code: PE251002

Course Title: Microwave and Radar Techniques

Course Category: PCC

Teaching Scheme Examination Scheme
Lectures: 04hrs/week CA-1 10 Marks
Tutorial:----- CA-2 10 Marks
Credits: 04 MSE 20 Marks
Semester: First Year (Semester I) ESE 60 Marks

Course Prerequisite:
Communication systems.

Basic knowledge electromagnetic theory,

transmission lines, and

Course Description: This course includes the study of microwave principles, components, and
radar techniques for high-frequency communication and detection systems.

Course Objectives: To equip students with fundamental concepts and practical skills in microwave
engineering and radar system design and analysis.

Course Outcomes:
COs |After completion of the course: Student should be able to Bloom'’s
Level
Cco1 Understand microwave frequency spectrum, waveguide modes, and L2
matching techniques. Understand
CO2 | Analyze microwave components, devices, and solid-state sources. L3
Apply
COo3 Perform microwave measurements using modern instruments. L2
Understand
CO4 | Explain radar fundamentals, range equation, and basic radar types. L2
Understand
CO-PO Mapping
CO-PO Mapping
COs |PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8S | PO9 PO10|PO11 PO12 PSO1|PSO2 PSO3| PSO4
co1i 3 2 2 - - = - - = = ¢ 3 2 3 2
Cco2 3 T3] - e i Cl C | ; - 3 2 S 2
co3 2 2 3 - = ' = = = o e 2 2 2 2
co4 3 2 2 - - - = = 3 = = 2 2 2 2
Assessment:

CA-I (a) (10M)

Subjective Test / Open book test

CA-II (b) (10M)

Assignment / Presentation / Case Study

MSE (c) (20M)

Descriptive Test

ar *s““Q



Course Contents
Microwave Fundamentals
Unit 1 Microwave frequency spectrum and applications, Guided wave concepts: mode
ni design rectangular and circular waveguides, Scattering matrix ~and  impedance | 6 Hrs.
transformation, Microwave matching techniques, transmission lines, and Smith chart
basics.
Microwave Components and Devices
Unit 2 Directional couplers, power dividers, hybrid junctions, = circulators, isolators,
ni Microwave filters and resonators, Microwave sources: Klystron, Reflex Klystron, | 6 Hrs.
Magnetron, TWT, Gunn diode, Solid-state Microwave devices: IMPATT, PIN diodes
witches, mixers, detectors.
Microwave Measurement Techniques
Unit 3 Measurement of power, frequency, impedance, VSWR, Q-factor, S-parameter 6 Hrs.
measurements using network analyzers, High-power measurement
methods and error analysis principles.
Radar Basics
Unit 4 Radar block diagram and operating principles, Radar range equation, PRF, duty
nit cycle, and system losses, CW, FM-CW radar and Doppler Effect, basics MTI radar, | 6 Hrs.
pulse radar, radar cross-section,
Advanced Radar Systems
Unit 5 Tracking radars: mono pulse, conical scan, sequential lobing, Phased array radars
- and electronically steered arrays, Synthetic Aperture Radar (SAR)and Inverse | 6 Hrs.
SAR(ISAR), Low probability of intercept (LPI), Radars and stealth techniques.
Applications and Emerging Trends
Unit 6 Microwave links and line-of-sight systems, Airborne and space borne 6 Hrs.
radar applications, Automotive radar and collision avoidance systems, Millimeter-
wave radar and microwave imaging.
Textbooks
R.E.Collin — Foundations for Microwave Engineering
2.

S.Y.Liao — Microwave Devices and Circuits

M.I1.Skolnik — Introduction to Radar Systems

Reference Books

D.M.Pozar — Microwave Engineering

KaiChang — RF and Microwave Wireless Systems

Dr. M. Kulkarni — Microwave and Radar Engineering
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Web Resources

NPTEL Microwave Engineering Course: https://nptel.ac.in/courses/108/106/108106119/

Electronics Stack Exchange: https://electronics.stackexchange.com

MIT OpenCourseWare - Radar Systems: https://ocw.mit.edu/courses/aeronautics-and-

astronautics/16-650j-digital-radar-signals-and-systems-fall-2008
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Course Title: Advanced Industrial Automation

Course Code: PE251003 Course Category: PCC
Teaching Scheme Examination Scheme

Lectures: 04 hrs/ week CA-1 10 Marks

Tutorial: ----- CA-2 10 Marks

Credits: 04 MSE 20 Marks

Semester: First Year (Semester -1) ESE 60 Marks

Course Prerequisite: Fundamentals of control systems, process instrumentation, and basic industrial
automation concepts.

Course Description: This course explores advanced concepts of industrial automation including
process control, distributed and supervisory control systems, industrial communication protocols, and
intelligent control techniques for modern industrial applications.

Course Objectives: The objective of this course is to provide in-depth knowledge of advanced
automation systems, control strategies, and communication technologies for efficient monitoring and
control of industrial processes.

Course Outcomes:

COs After completion of the course: Bloomis
Student should be able to Level
co1 Understand fundamental concepts of process control and automation used in L1
industrial systems. Remember
Apply knowledge of control strategies and system architectures to analyze and L2
CO2 2 ) :
design industrial control solutions. Understand

Demonstrate the ability to use industrial communication protocols and control

o3 tools for monitoring and supervision of processes. L3 Apply
Develop problem-solving skills for real-world industrial applications by integrating L4
Co4 : .
conventional and advanced control techniques. Analyze

CO-PO Mapping

CO-PO Mapping

COs PO1 PO2 PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO10 PO11 PO12 PSO1 PS0O2 PSO3 PSO4
cor| 3 | 22| -|2|-]-]-]-/] - ; > | 3 | 2| % | ?
co2 | 3 | 3 |3 |- |3 |-|-|-1]-/|- 3 | 3 | 3 | 2 ]2
co3 | 2 | 2 |3 | -|3|-|-]-]-/] - ; 3 | 3 | 3 | %2 |?
cos | 2 | 3 |3 | -|3|-|-]-]-/] - ; 3 | 3| 3 | %2 |?




























































































































































































































































