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1. About the Programme

Overview

The Post Graduate Programme in Electronics, offered by the Department of Electronics and
Communication Engineering at Rajiv Gandhi University, Rono Hills, is structured under the aegis
of the Faculty of Engineering and Technology. This program is meticulously designed in
accordance with the National Education Policy (NEP) 2020, emphasizing a holistic and flexible
education framework.

Objectives and Design

The primary goal of the programme is to cultivate competent and self-reflective learners. This is
achieved by providing a balanced mix of academic and professional skills that enable students to
contribute significantly to the field of Electronics. The curriculum is tailored to foster not only
theoretical understanding but also practical application, ensuring that students are well-prepared
for both academic pursuits and industry demands.

Significance of Electronics

Electronics as a discipline holds increasing academic and practical importance. The program
recognizes this significance and aims to harness the potential of electronics to contribute to human
welfare. As a technological science, electronics encompasses various aspects, including:

Electronic Technology: Understanding and applying the principles of electronic devices and
systems.

Innovation: Encouraging creativity and the development of new electronic technologies and
applications.

Skills Development: Equipping students with the necessary skills to excel in the electronics
industry. :

Employability: Preparing students for successful careers in various sectors by aligning the
curriculum with industry needs.

Theoretical and Practical Understanding: Balancing theoretical knowledge with hands-on
experience to ensure a comprehensive understanding of the subject.

NEP-2020 Alignment
The programme is crafted in line with the NEP-2020, which emphasizes:

Flexibility: Offering a curriculum that allows for interdisciplinary learning and choice-based

credit systems.
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Holistic Development: Focusing on the overall development of students, including critical
thinking, problem-solving, and communication skills.

Skill Enhancement: Integrating skill-based education to enhance employability and
entrepreneurial abilities.

Innovative Pedagogy: Adopting innovative teaching methods to make learning more engaging
and effective.

Contribution to Human Welfare

The field of electronics is pivotal to numerous aspects of modern life and technological
advancements. By advancing knowledge and skills in clectronics, the programme aims to
contribute to various sectors, including healthcare, communication, entertainment, and
environmental sustainability. The advancements in electronic technologies play a crucial role in
improving the quality of life and addressing global challenges.

The Postgraduate Programme in Electronics at Rajiv Gandhi University is designed to produce
graduates who are not only knowledgeable in their field but also equipped with the skills to
innovate and excel in a rapidly evolving technological landscape. By adhering to NEP-2020
norms, the programme ensures that students receive a contemporary education that is relevant,
flexible, and geared towards both personal and professional growth.

Programme Duration and Structure

The Electronics programme offers multiple pathways and exit points, each leading to a specific
certification based on the duration and credits completed:

A. One Year Post Graduate Diploma (PG Diploma): Duration: 1 year (2 semesters)
B. Two Year PG Research (PG Research): Duration: 2 years (4 semesters)
Semester Structure

The course consists of both theories, practical or research courses. This ensures that students not
only gain theoretical knowledge, practical experience with research knowledge, which is essential
for a comprehensive understanding of Electronics.

The Electronics programme at Rajiv Gandhi University is designed to be highly flexible and
comprehensive, adhering to UGC guidelines and NEP-2020 norms, It offers multiple exit points,
allowing students to get certificate at various stages of their education, which provides flexibility
in career planning. The curriculum is multidisciplinary, skill-enhancing, and tailored to prepare
students for both academic and professional success in the field of Electronics.

The evaluation and examination procedures shall be as per the regulations and guidelines
imbibed in the Rajiv Gandhi University examination ordinance.
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2. Programme Educational Objectives (PEOs) for the Postgraduate Programme in
Electronics

The PEOs of the Post Graduate programme in Electronics are as follow:

PEO1: Competent Professional Skills

Equip graduates with a solid foundation in Electronics principles, enabling them to analyze,

design, and implement solutions in various subfields such as communication systems, embedded
systems, and power electronics.

PEOQ2: Innovative and Critical Thinking

Foster innovation and critical thinking in graduates by encouraging them to engage in continuous
learning and research, thereby contributing to advancements in electronic technologies and
related interdisciplinary areas.

PEO3: Effective Communication and Teamwork

Develop effective communication skills and the ability to work collaboratively in
multidisciplinary teams. Graduates should be able to articulate technical information clearly and
contribute to team-oriented projects.

PEO4: Ethical and Social Responsibility

Instill a sense of ethical responsibility and social awareness in graduates, ensuring they
understand the impact of their work on society and the environment. Graduates should adhere to
professional ethics and contribute positively to community and industry.

PEOS: Lifelong Learning and Adaptability

Encourage lifelong learning and adaptability in graduates, preparing them to stay abreast of
emerging technologies and evolving industry requirements. Graduates should be equipped to
pursue advanced studies and adapt to changing technological landscapes.

PEOG: Practical and Hands-On Experience

Provide extensive practical and hands-on experience through laboratories, internships, and
industry projects. This ensures that graduates have the necessary skills to apply theoretical
knowledge in real-world scenarios.

3. Programme Outcomes (POs) for the Postgraduate Programme in Electronics
The POs of the Post Graduate programme in Electronics are as follow:

PO1: Engineering Knowledge
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Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering
specialization to the solution of complex engineering problems in the field of electronics.

PO2: Problem Analysis

Identify, formulate, research literature, and analyze complex engineering problems reaching

substantiated conclusions using first principles of mathematics, natural sciences, and engineering
sciences.

PO3: Design/Development of Solutions

Design solutions for complex engineering problems and design system components or processes

that meet specified needs with appropriate consideration for public health and safety, cultural,
societal, and environmental considerations.

PO4: Conduct Investigations of Complex Problems

Use research-based knowledge and research methods including the design of experiments,
analysis and interpretation of data, and synthesis of the information to provide valid conclusions.

PO5: 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.

PO6: The Engineer and Society

Apply reasoning informed by contextual knowledge to assess societal, health, safety, legal, and
cultural issues and the consequent responsibilities relevant to professional engineering practice.

PO7: Environment and Sustainability

Understand the impact of professional engineering solutions in societal and environmental
contexts and demonstrate knowledge of and need for sustainable development.

POS8: Ethics

Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

PO9Y: Individual and Team Work

Function effectively as an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.
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Communicate effectively on complex engineering activities with the engineering community ang
. v ) n
with society at large, such as being able to comprehend and write effective reports and deg;
‘ . . _ n
documentation, make effective presentations, and give and receive clear instructions ;

4. PROGRAMME SPECIFIC OUTCOMES (PSOs)
The PSOs of the Post Graduate programme in Electronics are as follow:
PSOI1: Application of Core Concepts

Graduates will be able to apply the core concepts of electronics and communication engineering
to analyze, design, and develop solutions for complex engineering problems in areas such as
analog and digital electronics, signal processing, communication systems, and embedded

systems.
PSO2: Proficiency in Modern Tools

Graduates will demonstrate proficiency in using modern engineering tools and techniques
necessary for the design, simulation, and analysis of electronic systems. This includes the use of
software and hardware tools for circuit design, microcontrollers, VLSI design, and

communication technologies.

PSO3: System Design and Implementation

Graduates will have the ability to design and implement electronic systems and components that
meet desired specifications and functionality. They will be capable of conducting experiments,
interpreting data, and synthesizing information to provide viable solutions in real-world

applications.

PSO4: Innovation and Research

Graduates will be able to engage in research and development activities to innovate and contribute
to advancements in the field of electronics. They will be equipped to pursue higher education and
participate in collaborative projects, leading to the creation of new technologies and solutions.

5. Other Key Criteria for PG Programme

Research at Programme: Student are compulsory for to do Research Work in Post Graduate
Program, as per NEP-2020.

6. Structure of the Two-Year Postgraduate Programme in Electronics
*] Credit for Lecture/Tutorial = 15 hours in a Semester

##%] Credit for Practicum = 30 hours in a Semester
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STRUCTURE
FOR TWO YEAR POSTGRADUATE PROGRAMME IN ELECTRONICS

TR N T T e SEMESTER 1
paper Code Mark Distribution Credit Total Contact]
paper Title Distribution 'gredits Hours

Internal T T
CE0-CCS110- erm otal |L [T [P
~CE-102-CC- .
ECE-102-CC-5110: 20 %0 00 o ; -
Control System
|
ECE-]QZ-CC-S]ZO: 20 m m T, ; ~
3086 Microprocessor
FCE-102-CC-5131:

20
Electronic Devices 80 100 3 (10 4 60
ECE--102-CC-5140:

20 80
Modern Communication 100 3 (1 (0 4 60
ECE-102-RC-5110: 20

80

Research Methodology 100 3|1 |0 4 60
MOOCs

*The title of the courses will be adopted from the pool of papers provided by the University/Other Departments.

L=Lecture, T=Tutorial, P=Practical

SEMESTER II

Paper Code

Mark Distribution

Credit
Distribution

Paper Title

Internal

Term

Total

| GEA ) B

Total
Credits

Contact
Hours

ECE-102-CC-5210:
C++ Programing

20

80

100

3 [0 |l

75

ECE-102-CC-5220:
8051 Microcontroller

20

80

100

75

ECE-102-DE-52110:
Digital Signal Processing

OR
ECE-102-DE-52120:
Biomedical Signal Processing

20

80

100

60

[ECE-102-DE-52210:
Microwave Devices

OR
ECE-102-DE-52220:
Opto-Electronic Devices

20

80

100

60

ECE-102-RC-5210:
Research and Publication Ethics

MOOCs

20

80

100

60
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SEMESTER III and IV (2 Year PG with Research)

Mark Distribution Credit | Total [ontact]
Semester Title Distributio‘nCreditsHours
Internal TerF Total |L|T [P
ECE-102-DR: 6110: 100 | 400 | 500 |0[0[0| 0 609
111 . .
Dissertation-1
v  [CE-102DR-6210: 100 | 400 | 500 |00 (40 40 [609
Dissertation-11 Q
SEMESTER III and 1V (2 Year PG with Course Work and Research)
Mark Distribution Credit Total | Contact |
Senester Title Distribution (Credits| Hours
Internal [Term |Total (L | T | P
ECE-102-CW-61010: 20 80 100 |3 |1 |0 4 60
Industrial Instrumentation and
Automation
ECE-102-CW-61020: 20 80 100 (3 [1 |0 4 60
Material Science
111 ECE-102-CW-61030: 20 80 100 3 /1 |0 4 60
Power Electronics
ECE-102-CW-61040: 20 80 100 (3 |1 |0 4 60
Digital Circuit
ECE-102-PR-6110: 20 80 100 [0 [0 |4 4 | 120 |
Minor Project
B v |[ECE-102-RP-6210: 100|400 |500 [0 [0 R0 |20 | 600 |
Project Dissertation
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SEMESTER I
ECE-102-CC-5110: Control System

Learning Objectives

LOL: To be able to obtain a working mathematical model of a system.

LOZ: To be able to do time-domain and frequency-domain analyses of the model to predict the system’s behavior
Course Outcomes

COI: Understand the working mathematical model of a system,
C02: Understand the time-domain and frequency-domain analyses of the model to predict the system’s behavior

CO3: Understand the design control systems that meet desi gn specifications.
CO4: Understand the various controller and its stability test,
Course Contents

Unit
No.

Content Contact | CO
Hours

1

Mathematical modelling of: electrical systems, mechanical systems, electro- | 15 1
mechanical systems. Laplace transforms, transfer functions, electrical
analogues of other dynamical systems. State-space modelling of dynamical
systems. Block diagrams, block diagram reductions. Signal flow graph,
Mason’s gain formula. Linearity, time-invariance versus nonlinearity and
time-variance. Linearization. Distributed parameter systems.

Obtaining solutions from mathematical models. Poles and zeros and their | 15 1,2
effects on solutions. Step response of standard second order systems, time-
domain specifications and their formulae. Definition of stability. Routh-
Hurwitz test. Basic idea of feedback control systems. Error analysis. P, PI,
PD, PID controllers.

The root-locus technique, steps in obtaining a root-locus. Design of | 15 3,4
controllers using root-locus. Pole placement with state feedback,
controllability. Pole placement with output feedback, observability,
Luenberger observer. Bode plot, Nyquist plot, Nyquist stability criterion, gain
and phase margins, robustness.

Mapping of POs/PSOs with COs

POl

PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | POS | PO9 | POI10 | PSOL | PSO2 | PSO3 | PSO4

Col

3 3 3

Cc0o2

1 2 B

Co3

Cco4

W | W W

NN NN

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

W W W w
N W W

3
3
3 -
3 . -

Average | 3

W W Wl W
‘wwwuw

3 075 | 3 0.5 1.5 2 2 1.5 1.25 3 0.75

The Mapping Level Contribution between COs-POs/PSOs are Categorized as [3: High; 2: Medium; 1: Low; -: No
Correlation]

Book Recommended
I.  Ogata K., Modern Control Engineering, Prentice-Hall of India Pvt Ltd., New Delhi, 3rd edition, 2000.

2. Kuo B.C., Automatic Control Systems, Prentice-Hall of India Pvt Ltd., New Delhi, 6th edition, 1991.

References Book
|.Franklin G.F., Powell J.D., Emami-Naeini A., Feedback Control of Dynamic Systems,Pearson, Upper Saddle River, New

Jersey, 5th edition, 2006.
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SEMESTER 1
ECE-102-CC-5120: 8086 Microprocessor
Learning Objectives
LO1: To be able to understand the 8086 microprocessor and its system.

LO2: To be able to understand the programming of the 8085 system.
Course Outcomes

CO1: To learn the architecture and pin configuration of 8086 Microprocessor.

C02: To write assembly language programs using 8086 microprocessors.
C03: To interface 8086 Microprocessors with peripheral devices

CO4: To understand the various Microprocessor based system.
Course Contents

Unit  [Content Contact e
No. . Hours
1 Introduction to 8986 — architecture - pin description — External memory interfacing— |15 .
Pus cycl_e —somf: important companion chips - Maximum mode bus cycle-memory
mterfacmg. - Minimum mode System configuration- Maximum mode system
conf.xguratlon — Interrupts processing — 8087 Numeric data processor - data types —
architecture - instruction set.
7 Addressing modes — Instruction set and assembler directives — Assembly language 15 1.2

programming using MASM — Modular Programming — Linking and Relocation —
Stacks — Procedures — Macros— Byte and String Manipulation. Assembly language
program using 8086 MASM software and 8086 microprocessor
kitAddition,subtraction,multiplication,division,sorting,searching, string manipulation,
code conversion, matrix operation.

3 1/O interfacing — Parallel communication interface — Keyboard /display controller - 15
Timer -D/A and A/D Interface -Serial communication interface —Interrupt controller
— DMA controller — Programming and applications Case studies: Traffic Light
control, LED display , LCD display, Keyboard display interface and Alarm

Controller. Assembly language program using 8086 kit, for interfacing with 8255,
8253, ADC and DAC,8251.

[¥5]
E=.

Mapping of POs/PSOs with COs

POl [PO2 PO3 P04 [PO5 PO6 P07 [PO8 P09 [POI0  [PSOI  [PSO2  |PSO3  PSO4
o1 3 3 3 B - - 2 - - 3 B B 3
02 3 3 I 3 1 2 2 5 - B r 3 3
03 3 3 3 1 D D 3 7 3 - B 3
04 3 3 - B - 2 2 - 3 3 - 3 3
verage 3 3 075 B 0.5 5 P 2 15 125 B 075 B 3

Books Recommended

1. Krishna Kant, “Microprocessors and Microcontrollers”, Prentice Hall of India, 2013.

2. A.K.Ray,K.M Bhurchandi, "Advanced Microprocessors and Peripherals” 3rd edition, Tata Mc GrawHill, 2012
References Book

I. Yu-Cheng Liu, Glenn A.Gibson, “Microcomputer Systems: The 8086 / 8088 Family — Architecture, Programming and
Design”, Second Edition, Prentice Hall of India, 2007
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SEMESTER 1
o1 K \ ECE-102-CC-5130: Elcctronics Devices
: Know the atomi L
L ¢ atomic structure, energy bands, bonding, and hole movement in solids.

02: Recognize basi i ' o s .
L gnize basic semiconductor devices and understand their applications in electronic systems.
Course Outcomes
gg; E:Fg::nt thz aIOmlc structure and describe the energy band theory in solids.

: stand t L . . -

; 1e' types of bonding in solids and the movement of charge carriers, including holes, within
semiconductor materials,
C03: Recognize an i : . , .

g d explain the operation of fundamental semiconductor devices, such as diodes and transistors.

CO04: Analyze and design si S alrenite e : . . : i atd
Caure Contents gn simple electronic circuits using basic semiconductor devices for practical applications.

Unit (Content
b Contact [CO
INO.

1 |Atomic Structure Atomic numb ; - Hours

. ’ er, Atomic mass number, Electron orbits, Electron (15 I
SUbOTI'?ltS., Valence electrons, Orbital energy, Normal, excited and ionized atom, Orbital
energle.s n H_ydrogen Atom, Energy level in an isolated Atom, Energy Bands in Solids,
B()n(.iS in Solids, Valence and conduction Bands, Conduction in Solids, Hole formation
and its movement, Classification of solids in terms of energy band.
TYPFS fJf Sen?iconductors - intrinsic and extrinsic semiconductor, n-type and p-type |15 1,2
extn.nsw Sef’ﬂlc'onductor, Majority and minority charge carriers, Mobile charge carrier
and immobile ions, P-N Junction diode, Formation of depletion layer, Forward Biased

P-N JuncFmp, Forward V/I characteristics, Reverse Biased P-N Junction, Reverse V/I
characteristics, P-N Junction diode as half wave rectifier.

3 |Basic 'Transistor —naming of the terminals, Transistor action (PNP and NPN Transistor), (15 3,4
Tr'anSlstor symbols, Transistor Circuit as an amplifier. Zener Diode, Light Emitting
Diode, Photo Diode, FET, JFET, MOSFET.

4 [Transistor Amplifiers: Introduction to Amplifiers and Transistor Amplification, |15 4

Common Emitter (CE), Common Base (CB), and Common Collector (CC) Amplifiers,
Amplifier Performance Parameters: Voltage Gain, Current Gain, Power Gain, Input
Resistance, and Output Resistance, Power Amplifiers: Class A, Class B, Class AB, Push-
Pull Amplifiers, Efficiency, and Distortion

Mapping of POs/PSOs with COs

POl PO2 [PO3 [PO4 [PO5 PO6 [PO7 [PO8 [PO9 [PO10 PSOI [PSO2 PSO3 [PSO4
CO1 3 B 3 3 - - 2 - - - 3 3 3 3
Cc02 3 3 - 3 1 2 2 B 3+ 3 - B 5
Cco3 3 B3 3 3 1 2 2 3 3 2 B - B 3
C04 3 B F B F B B OB 5 B BB
Average 3 3 075 B 05 (1.5 g 2 15 125 3 0.75 3
Books Recommended
1. B.L. Theraja: Basic Electronics (Solid State), S. Chand & Co.
2. V.K.Mehta: Principles of Electronics, S.Chand& Co..
References Book
l.  RS. Sedha: A Text Book of Applied Electronics - S. Chand & Co. y
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