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M. Sc. Programme in Electronics

Introduction:

The M.Sc. Electronics Programme, launched by the University of Kashmir in 1985, aims (o foster
research and reaching in diverse electronics domains, Unlike traditional engineering or engineerng
technology programs, it bndges the pap berween Science, Engineering, and Technalogy, focusing on
research and development. The programme is designed o meet the growing demand for electronics
professionals m R&D, teaching, and both public and private sectors. It provides a comprehensive
understanding of contemporary electronics, emphasizing the desipn, simulation, and consmruction of
clectronic devices and svstems, with flexibility for students (o tailor their studies to theit interesrs,

Fearures:

The M.Sc. Electronics program has been revised in line with NEP 2020 as a flexible multi-entry muln-
exit program, with student-centered curriculum that meets academic and industry needs. The revision
ntroduces the Academic Bank of Credits (ABC), allowing students o transfer credits seross
msarutons and mailor their smudies to individual interests. Students can focus on arers such as VLS,
embedded systems, communication technologes, signal processing, and Al Emphasizing research
and interdisciplinary learning, the program fosters eollabararion and advances in both theary and
application. It alsa includes opportunities for skill development and industry Apprenticeships

ogramme Learni comes (PLOs

PLOL Knowledge and Understanding

Develop in-depth knowledge of electronics, including electronic devices and circuit theory, VISI,
signal processing, communication systems, and embedded systems.

PLO2: Skills / Technical Skills

Acquire the ability to use laboratory instruments, simulation software, and programming tools for
modeling and analysis of electronic devices, circuits, and systems, and train students for ESDM in
wne with National Policy on Electronies 2019.

PLO3: Application of Knowledge

Apply theoretical conceprs to design, simulate, and troubleshoor analog and digital electronic crcuns
and systems for solving real-world problems.

PLO4: Communication Skills

Communicate effectively through technical reports, presentarions, and documentaton using
appropriate scientific and technical linguage,

PLOS: Critical Thinking

Analyze, mterpret, and evaluate circuits and systems, and use the insights to solve comples problens.
PLOG6: Ethics

Develop ethical snd professional behaviour in experimental work, design decisions, and dissermination
of knowledge.

PLO7: Life-long Learning
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M. Sc. Programme in Electronics

Recognize the need for continuous learning (upskilling/reskilling) and adopt emerging tools,
technologies, and methods in for tackling real-life problems,

PLO8: Creativity
Eshibir innovanve thinking and creativity 1n the design and implementation of electromic cireuis,
syatems, and solutions,

PLOY: Regearch Aptitude

Develop the ability to plan, conduet, and report on experimental and simulation-based investigations
using state-of-the-art.

PLO10D: Problem Solving
Identify, formulate, and solve electronic science/engineering problems using a systematic approach
based on scientific/engineering principles and practices.

Question Paper pattern and Distribution of marks for External & Internal Examination for

PG Programme under NEP 2020;

Course Type Major/ Minor

Credits 4 I 3 I 2

Dessriptive Questions: Time; Two ard o Plalf How i

Extvrnal Intemal External Ineernul Esternal Internal
E::l;“r“::nf;l::::: Questions® Marks Questinins® Mar Questivna® Marks |
in each Course ) . ) '“’
4x 18=T2* 4x T=28* X 1R=54* 3= T=21* 2% 18=36% 2W T=14%*

Secoon A: T
(i Sl Answeer Ty (m 2x 2=16 Marks i fx 1=8 Marls & Ex 1=R Marks &
alwaiit 10 ro wirdsy ] ] o
Secton B: E | E
M Medivm Amewer T'ype = 3 £
with alernanves g | 4% 6=24 Marks E 4x 3=16 Marks T 4% 3=12 Marks E
abaut 200 oo 200 wortifs) E JE B
Section B: g 7 g

12 o af B Laarige Ansover I (= E. =4

Typre (m uboae 400 w0 30 | 25 1533 Marks < 2% 15=30 Marks < 2% §=16 Marks <
wirds)  quessons o be
serevrpoed . 1 |
Toml M i |

: MR 4% 25=100* Marks 3= 25=75= Marks 2% 25=50* Marks
each Course .|

*IN.B: The distribution of the marke 45 based on the ranonale that | {one) credu=25 murks (Exiornal 18 + Inrernal 07)
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M. Sc. Programme in Electronics

Framework for Two-Year/ One-Year Master’s Programme in

Electronics under NEP 2020 as per (CW+CW) Scheme

Hours | H_:
Semester, Course Credits Course Code Course Title e & :'E
Type 23z S
= 3
Care G+1) MELECE1125 Electronic Instrumentanon 3 | 29
Core G+1) MELECDS125 Digital Signal Processing 3 2| %
Core (3+1) MELECESIZS [ onned Systenst and [dtemmey. 4 (|l | 4
of Things |
Core (3+1) MLLECCEL25 | Communication Elecrronies — 11| 3 2| 4
, (Discipline Centric Electives: Select any Twao)
DCE 3+ MELEDFE123 Foundations of Electronies-] 3 2|4 |
DCE (3+1) | MELEDEF125 | Foundadons of Electronics-I1 | 3 | 2 | 4 |
DCE (3+1) MELEDEM125 | Essennal Mathemates for Al ¥ 1 2|4
DCE (3+1) MELEDOE125 Opto-Electronics 3 2
Total Credits: 24
Core (3+1) | MELECPE225 Power Electronics 3 |24
Core (3+1) MELECCS225 Control Sysrems ¥ |2|4
Core (3+1) MELECDA225 | Digital and Analog IC Design 3 2|4 |
Cote (3+1) MELECEW25 Electromagnenc Waves and . 5 | 4
\nrennas
2 (Discipline Centric Electives: Select Any two)
DCE (3+1) MELEDEFEZ25 | Foundatons of Electromes-1[1 = 3 2 |4
DCE @+1) |MELEDAM2s| APpicd Mathemadesand 3 2|4
Programming = I
DCE (3+1) MELEDDS225 [Dhgital 5\'55:‘:1":1 Design ancd . 2| 4
VHIDL
DCE (3+1) MELEDAIZ2S Introduction to :"a_I and Machine 3 5| 4
; Learning
Total Credits: 24
T { S
Coe @+ |-MELECpgiy | THMRolaemicoadueisE | g )5 |y
3 | Ievices
Core Bt | aiBiucassss | Matesal scleacesand VLA -
lechnology




M. Sc. Programme in Electronics

Hours
=14
Semester| Course Credits Course Code Course Title 5 B
Type 2d 0|8
= - ]
Chie 3+1) MELECME325 Mobile Communication and ; 2| 4
] o Nerworks
Core {3+1) MELECME325 Microwave Engineering 3 2 | 4
(Discipline Centric Electives: Select any Two)
: . Advanced M
DCE MELEDAM325 Adv :mc.ul_ licroprocessors and 3 |24
Microcontrollers
DCE (3+1) MELEDDA325 | Introduction to Dara Analytics | 3 2|4
A+ 7
DCE MELEDNN325 Neural N::twu:l_ks and Decp 3 2| 4
Learning |
DCE MELEDPA325 Programming for Al 3 2.
Total Credits 24
(U+6) MELEPP1425 Project/ Internship | |12 6
Project 5 MELEPIT425 Industrial Traming and Serminar o |42
- : | Wiork =
(Discipline Centric Electives: Select Four, One from each Basker) -
e e | Eanbedded Syvs i 1
MELEDES4s5 | | mbu.hrlui vstem Design with 3 | 9|
DCE (3+1) ARM Correx Microcontrollers
MELEDLC425 Lighrweight Cryprography S | 2]
4 DCE 3+1) MELEDNEA425 Nanoelectronics 3 2| 4
MELEDN(C425 Neuromorphic Computing 3 2 14|
MELEDIDI425 Digital Image Processing 3 214
DCE 3+1 : i Si ine a
B3+ MELEDMS4ps | Mulimedia b:gn:jl Coding and 3 |2/ 4
Communication
MELEDC]425 [.t}rnr.!J-uLaUUI!ﬂl I:‘ll’l:].].lgﬂﬂ_‘:l.‘ and 3 5| 4
5 Wircless Communications
bR i) Wearable Electronies and I
MELEDWE425 B 3 | 2|4
Antennas
Total Credits: 24
Notes:
l. The Deparuncnt is also offering the program undee (CW + R) structure for 2year /1-vear PG

F

Program in Electronics, Under this scheme the curricular feamewnark far First Three Semester's would
be same howevers the structure of Semester 4 would be as follows:
The course fmmework for one year PG Program in Electronics would be same as that of last two
semesters of two-year progean under the respective sehemes

o W



M. Sc. Programme in Electronics

Syllabus for semester 4 under (CW+R) Scheme

@@\/W/VW

o
Semester| Course Credits Course Code Course Title B
Type -
]
| ]
| (2+2) MELEPPI425 Project/ Internship 0 2412
Project P i T Bria
] (0+12) MELEPIT425 Indusirial |I".ﬂt:.l1]g and Seminar 2 4 |
Work .
Discipline Centric Electives (Select two, one from each basket)
3 s | Embedded System Desion with _
MELEDLS42 ) ! 3 :
. Py ARM Cortex Mictocontrollers |~ Epd
i DCE ey MELEDIDI425 Digieal Image Processing 3 2 |4
MELEDLC425 Lightwerght Cryptography ¥ | 2|4 |
MELEDMS425 Muturnridm Signal Coding and 2 2| 4|
i | Commumeaton .
MELEDNE425 Nanoelectronics ¥ | 2[4
MELEDCI425 C“,;:}F“I‘“T’Eﬂ '"rim‘;i”" 5 | 2|4
DCE (3+1) —— ireless orf'xm i
MELEDN(C425 Neuromorphic Computing 3 | 2|4
MELEDWE425 Wearable Eleetronics and 3 s | 4
Antennas ,
Total Credits: 24
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M. Sc. Programme in Electronics

SEMESTER - 1
MELECEN25: Electronic Instrumentation Course Type: Core
Hours Total Maximum Marks Time Allowed for
. End Term Theory
e ; jiizat Cos 3
Lecture  Tutardal  Practical redits  Internal | e s Toral Eisrnifation
3 o 2 4 28 54 18 100 1% Hours

Course Learning Quicomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

MELECEI25.1 Amalyze trnsduction principles and evaluate the suitability of transducers for measurement

applications.
MELECEI[125.2 Evaluate display and recording svstems to interpret and present measurement data effectively.
Apply osclloscope technigques to analyze wavetorms, frequency, and phase i elecironic
MELECENZ233 systems. Fxamine and otilize signal generators and analvzers 1o assess civenit and system
performance

Conduer iboratory experiments using instrumentation tools o validate theoretical concepts
WLLECENZS4 and system behavior sand Analyze measurement systems with respect w their stauc, dynamic
characteriziics and eeror evaluanon
Detaited Syvllabus;

THEORY (3 Credits):

Linit I: Measurement and Meters (15 Hrs.)

Measuremiznt and its Significance, methods of messurement Basic defimntions of ingtruments, Clissitticanon of
instruments, Performance pammeterss Accuricy, Preasion, Sensinvity, Resoluton, BHerors, Sgmiticant figure.
13" Arsemval movement: Construction and worlang, DC smmeter and voltmeter, Ammerer and Volmerer lnading, 120
ohmmerers (Seres and Shunt type). Recofier qpe of instrumients (half wave and full wave), Muln ranpe AL voluneter,
Peak to peak AC voltmeter, Single phase wattmeter and single-phase watt-hour meter. Digital frequency meters and
ime meters, Digital Volimeter: General Characteristics, Ramp type DVM, Sturcase mamp DVAL Successive
apsreximation rype VM, Integrating tvpe DVM Digital olim meter, Digital capacitance meter, Digital modulaton
index merer, Digital quality factor meter.

Unit [l: Bridges and Sensors (15 Hrs.)

Bridges: L'ypes, Condition for Bridge balance: DC Badges: Wheawstone Bridge, Kelvin deuble Brdpe. AU Budges:
Maxwell Bridge, Hay bridge, Schering Bridge, Wien bridpe, Sensors: Classification of sensors, characteristics and choice
of sensors, Resisance, Capacitance, Inductive, Piezoclectrie, Thermoelectne, Hall effect, Phowelectric,
Technpenerators, Measurement of 4."‘;5]'1111{.:{.!“':!.':1'1[, veloory, acceleranon, force, wrque, strain, speed, and sound,
emperaiure, pressure, How, humidity, thickness, pl L, positdon.

Unit HI: Oscilloscope and Signal Analyzers (15 Hrs.)

Block diageam of CRO, Electrostatic and clectromagneric focusing (Qualitative), Horzontal and verdeal deflection
system, Verotical amplifier, Horizontal amplifier, Sweep generators, vertical nput and sweep penerwior, Signal
syuchronization, Measurement of volage, Frequency and phase angle,  Dual tesce Osalloscope, Dual beam
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M. Sc. Programme in Electronics

Gsciﬂnﬁcnpﬁ, Smnlﬂingnﬂscﬂlﬂﬁtupc, Dhigital Storage Oscilloscope. Function generator, Harmenic distortion analyzer,
Wave analyzer, Spectrum Analyzer, Spectrum Analvzer characrerisrics.

Unit IV: Laboratory Work (1 Credic 30 Hrs.)

MNote: The student is required to artempt at least 10 experiments

Design of single and mulu-mnge ammeters.

Design of single and mult-range volimeters.

Design of single and multi-range ochmmeters.

Measurement of Resistance by Wheatstone bridge

Measurement of small resistances using Kelvin double brdge
Measurement of Inductance using Maxwell Bridge.

Measurement of Capacitance using Hay Brdge.

Measurement of Capacitance using Schering Brdge.

Measurement of Frequency using Wien bridpe,

0. Swdy of Oscilloseape.

1L Measurement of voluage, Frequency and phase angle using Oscilloscope:
12, Measurement of pressure using Strain gaupe.

13 Measurement of Force using Piezo- electric transducer,

4. Messurement of Temperature using Thermistor/ Thermocouple.

5.  Measurement of Displacement using Linear Variable Differential Transformer (LVDT).

el B AR E L

Books Recommmended:

1. W. D, Coaper, A, D). Helfnck, Modern Electronie Instrumentation and Measurement Techniques, PHL
& David E. Bell, Electronic Instrumentation and measurement, Oxford University Press India

3 Alan 3. Morns, Measurement and Instrumentation Principles, Burterworth-Heinemann.

4. T. 5 Rathore, Dgaeal Measurement ‘Techniques, Narosa Publishing House, New Delhi

CLO-PLO matrix for the course MELECEINZ5(ELECTRONIC INSTRUMENTATION)
Unit-Wise CLOs PLO1 PLO2 PLO3 PLO4 PLOS PLOG PLOT PLOS PLOY9  PLOI0 Avernge

| CLO
MELECEI25.1 3 3 3 2 3 2 2 2 k) 3 2.5
MELECEI2S2 | 3 3 3 2 3 > E 2 2 3 2.5
MELECEN253 3 3 3 3 3 2 2 2 3 3 2.5
MELECEI254 3 3 3 2 3 2 2 3 3 3 27

Average PLO 513 3 2 | 3 2 2 | 225 2.25 3 2.55

F : — i e -3 = =

i _ el () " SEMESTER-T = g

- i Ak g Lo S . = i =2

MELECDS125: Digital Signal Processing Course Type: Care

' Hinr Tm;! B Maximum Marks Time Allowed for

| T End Ter Th
Lectute | Tamoial | Piactical — Credits’ | Tatemal it Total o

Theary Lab Examination
| 3 0 ' 2 4 28 54 18 100 1% Hours

Course Leaming Outcomes (CLOs):
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Unit-Wise CLOs  Afier the completion of this course the students will be able to:

Describe discrete-ime signals and systems, explain A/D conversion processes (sampling,

MELE 3 i : : : -
MELECDS12.1 aliasing, quantizaton, encoding), and analyze correlation properues of LT systems.
MELECDS125.2 Apply F.Our.lll:t, DFT, and Z-transform methods 1o signals and systems, and implement efficient

FFT algozithms for spectral analysis.
MELECDS1253 Diesign and evaluate FIR and 1IR Eflte.rs using standard techniques, and compare their fmqu:n.q’
responses TI.I?LI:I 5t|:.u|:1:|.|.ral characteristics,

2 MATL: ; - — lition, = ==
MELECDS125.4 Lw.: LA 1'_I Al D.‘:-P' Eumlbu:»._ Lo Pulm!“ convolution, correlaton, specual analysis, and
design /validare digiral filters with windowing methods.

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Discrete Time Signals and Systems (15 Hrs.)

Review of Signals and Discrete Time Systems, A/D Conversion Process: Sampling, Frequency Relationships, Aliasing,
Quantization, Encoding, And-Alissing Filter. Classification of Discrete Time Sipnals, Manipulatien of Discrere time
stpmals, Systerns, Introduction o LT systems, Correlaton: Cross- Correlation and Auto- Correlaton, Properues of
Auto Correlaton and Cross-correlation.

Unit I1: Discrete Time Signal Transforms (15 Hrs.)

Introduction to Founer Series and Fourier Teansform, Frequency Domain Sampling, IVTTT, Introduction ta DFT,
Properties of DFT, Spectrum Analysis using DFT, Efficient Compurarion of DFT: FFT algorithms, Propertics of W,
Radix- 2 FFT algorithmsa: Decimnation i Time and Deamation in Frequency FFT algotithms, Z wansform and its
propecties.

Unit I1I: Digital Filter Design (15 His.)

Frequency response for rational system functions, Basic structures for [TR systems: Desym of 1R {rom continuous
ume [ilters, Frequency transfonmaten of IR low pass Oliers, Linear systems with peneralized linear phase; Basic
network structures for FIR filters; Design of FIR flters; window funcrions. Frequency sampling technique.
Companson of FIR and ITR filters,

Unit 1V: Laboratory Work (1 Credit: 30 Hrs.)

Page 9 of 65



M. Sc. Programme in Electronics

Note: The student is required to attempt at least 10 experiments

Generation of basic signals (sine, cosine, square, sawtooth)

Sampling and quantzation of a signal

Demonstraton of Allasing

Operations on a sipnal: Amplitade sealing, Time shifting, Time reversal, Time sealing
Signal addition and subteaction, multipheation and division

Convolution of two signals

Cross-correlatnon of two signals

Auto-correlation of a signal

Diiscrete Fourier Transform (DIFL) of a signal and Inverse Discrete Fourner Transform (ID1IT)
10. Fast Fourier Transform (IFFT) and Inverse FFT

11. Power spectral density calculaton

12. Signal Giltering using low-pass filter

13, Signal fileening vsing high-pass filter

4. Study various Window functions

153. FIR filrer design (using window method)

16. FIR filter desipn (using frequency sampling method)

17. TIR filter design

DR S e e

Books Recommended;
. AV, Qppenhem and K. W. Shafer, Digital Sipnal Processing, Prentice Hlall
2. ].'G. Proakis and DG Manolakis, Invoduction to digital Signal Processing, Prennce Hall
3. Roman Kue, Inroducton o Digital Signal Processing, MeGraw Hill Book Co.

CLO-PLO matrix for the course MELECDS125 (DIGITAL SIGNAL PROCESSING)

Unit-Wise CL.Os PLO1PLO2 PLOJ3 PLOY4 PLOS PLOG PLOT PLOB FPLO2 PLO1WD fiverigo

CLO
MEL_-E_CDHIE.I £] 3 2 1 2 | 2 2 2 2 2
MELECDS2s2 3 3 3 ¢+ 4 ¢+ 2 | 2 | 2 3 23
MELECESLZEJ 3 3 3 1 ;] 1 2 2 2 3 23
 MELECDS1254 3 3 3 3 3 | 2 2 3 3 3 2.8
Average PLO 3| & (295 |15 % | 195 | 2 2.25 2.25 275 | 235
Taen, e ~ SEMESTER-I it st 1
e S SN e v : F . s = : e et §
MELECESI25: Embedded Systems and Internet of Things Course Type: Core
Hours Maximum Marks Time Allowed for
] Total End Term Theory
Lecture | T uteirial Practical Credis Internal Theory | Lab Tuotal 2 T

3 i 0 2 1 28 54 18 100 1 % Housrs

Course Learning Outcomes (CLOs):
Unit-Wise CLOs After the completion of this course the students will be able to:
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Te distnguish embedded Systems from general purpose computer Systems, Classily the
Embedded Systems based on funcoonality and applications, Idenufy the core components of
embedded systems, Quality atwributes. Understanding of soft and hard real-time systems.
Evaluate the trade off in cost, power performance and relmbiliy
Understand the fundamentals of Real-time embedded systems and RTOS, Evaluation of the
MELECES125.2 real-ime design issues with respect to tming and scheduling. Evaluate the hardware
consideration, Case studies of some real-time operating systems.
Understand the fundamentals, architecture and protocols. Idennfy hardware and software
MELECESI25:3 components of [oT systems, Understand loT communication t&thn:}lugit:s, Application of IoT

MELECES125.1

principies to real-world applications across vanous domams,

Demonstrate the Proteus for circuit design and simulaton of development boards. Conduct
the laboratory experiments to integrate vatious sensors with the vafous development boards
viz. Arduino Uno, Node MCL, Raspberry Pi etc. Integration of cloud for developmg loT
applicatons.

MELECES125.4

Detailed Syllabus:
THEORY (3 Credits):

Lnit I: Introduction to Embedded Systems (15 Hrs.)

Embedded Systems and general-purpase computer systems, Classifications, applications and purpose of embedded
systems. Core of Embedded Sysiems, Application specific [Cs, Programmable logic devices, COTS, sensors and
actuators, communication interface, embedded firmware, Charactenstics and quality attmbutes of embedded sysrems:
Charactedstics, Operational and non-operational quality attributes. Tard and Soft Real time systems, [Hardware:
software Co-design.

Unit II: Real Time Embedded Systems (15 Hrs.)

Introducaon to Real Time Embedded Syst.c.m.ﬁ. Real-time operating system for embedded systems. Real time design
issues with examples, Hardware consideratons (logic suates, CPU, Memory. Architectures), Real time building blocks,
Real time case studies (Micro C/OSII RT Linux, VxWarks, Tiny OS).

Unit TIT: Introduction to Intemet of Tth.gs (IoT) (15 Hes.)

loT ﬁmdnmtnmlﬁ, IoT Architecture and protocols, Overview of loT networks, components (Hardware & Software)
of 1oT, loT Communication Technologies (3G, 4G & 5G, ILEE 802.15.4, IEEE 802.11), Challenges in IoT. Layering
concepts, loT Services and Standards. Application of IoT.

Unit IV: Laboratory Work (1 Credit: 30 Hrs.)

Note: The student is required to attempt at least 10 experiments
Simulation of basic circuits and development boards using VSM software (Froteus), Sensor integranon, Inroduction
ta loT supported hardware platforms - Arduing, ESP32, Raspberry Pi, Beagle hone and ARM Cortex processors.

Operating System instllation of Raspberry Pi, Sensor Integration with Arduinoe Uno and Raspberry Pi, Cloud
integration with Hardware development boards.

!inukn I}m:nrn mended:
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k- V. Shibu, Introduction to Embedded Systems, Me. Greaw Hills.

Raj Kamal, Embedded Sysrems, Tara Me Graw THill

Lyla B. Das, Embedded Systems, Pearson

Kamlezh Lakhwani, Inteener of Things, BPB Publicauans.

Maneesh Rao, Internet of Thmgs with Raspberry Pi, Packet Publications.

W L e

CLO-PLO matrix for the courseMELECES125 (EMBEDDED SYSTEMS and INTERNET of THINGS)

Unit-Wise CLOs PLO1PLO2 PLO3 PLO4 PLOS5 PLOG PLO7 PLOS PLOY9 PLO10 "‘E‘*L'Bg""
MELECES125.1 3 3 2 1 3 1 ! 2 2 3 2.1
| MELECESIES 2 £ 3 3 1 3 1 1 3 Z 3 23
MELECESI25.3 3 3 3 | 3 | 1 3 2 3 2.3
JHELI_EC_ES}?_:A 3 3 25 12 3 1 1 s 2 3 217
Average PLO 33 =62 Lios, | 3 1 1 2.5 2 3 2.1
: :SEMESTER I
MELECCEIL25: Communicadon Electronics-11 Course Type: Core
Hours Fotal Maximum Marks Time Allowed for
End Term
Lecture  Tutoral Pracrucal Credits Internal (e - Total . Th?uryr
Theory  Lab Examination

3 0 2 4 28 54 18 100 1% Hours

Course Leaming Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to;

MELECCE125.1 Analyze analop and digaal modulation H*:‘hnlqmﬂt anid evaluate their pcrﬂ;ma Ace.

_WILLFLFF'l 252 -"!.pph pnnclpl;ﬁ ﬂ{'—ﬂDL'iE analysis and channel capacity to communication systems,

MELECCEL 25.3 Examine transmitter and recerver subsystems for analog and digital communication.

MELECCE135.4 f.'.r-mn.'l.un experiments and simulations on communication systems to validate theoretical
pronciples.,

Detailed Syllabus:

THEORY (3 Credits);

Unit I: Analog Modulation techniques (15 Hrs.)
:‘um.l-:;g communication systems; AM, FAM, PM, DSB-5C, 5358, V8B modulation and demodulation. Performunce
metries like power efficiency, SNR, and bandwadth.

Unit II: Digital Modulaton lcchmqu.cﬁ (15 Hes.)
Digntal modulation techniques: ASK, FSK, PSK, QPSK. QAM. Error probability, constellation disgrams, BER
analysis in noisy channels.
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Llnit III: MNoise in communication systems (15 Hrs.)

Noise in communication systems, system performance under AWGN channels, concepts of Shannon capacity and

cading efficiency. Transmitter and recewver architecrures: superheterodyne receiver, block diagrams, mixers, oscillators,

filters. Intraduction o moedern communication systems including mobile and satellite communication,

Unic TV: Laboratory Work (1 Credit: 30 Hrs.)

Mote: The student is required to atempt at least 10 experiments

Mpe B L s L b

1,
5

Creneration and detection of AM signals.

Generation and detection of FM signals

Srudy of phase modulation and demodulation.

study of superheterodyne seceiver model.

Simularion of ASK modulation and demodulaton using MATLAB/Simulink.
Sunulation of PSIK modulation and demodulatian.
Simulation of QPSK modulanon and demodulauon,

BER analysis of digital modulation schemes in noisy channels,
Study of mixers and oscillators in transmutter systems.

Study of filters and channel equalization techniques,

Study of communication system using SDR ks,

Books Recommended:

R R R

Siman Haykin, Digital Communication, Wiley.

K. Shan Mugam, Digital and Analog Communication, Wiley.

Wayne Tomasi, Advanced Electronic Communication Systems, Pearson Education.
Bernard Sklar, Digital Communicanons, Pearson Lducaton.

John G. Proakis, Digital Cammunications, McGraw- Hill International Editons.
Ranjan Bose, Informaton Theory Coding and Cryprogeaphy, TMH.

CLO-PLO matrix for the course MELECCE125 (Communication Electronics-11)

Unit-Wise CLOs PLO1PLO2 PLOS3 EPLD 4 PLO5S PLO6 PLOT PLOS PLOY2 PLO1O

MELECCE125.1 @ 3 3 3 2 2 ] 2 3 2 3
 MELECCE125.2 3 3 3 2 2 i 2 3 2 3
MELECCE125.3 = 3 3 3 2 2 1 2 3 2 3
MELECCEI125.4 3 3 3 2 2 1 p 3 2 3

Average PLO | 3.0 30 30 | 20 20 10 | 20 30 20 3.0

MELEDFE125: Foundation of Electronics -1

i

By

e SNSRI SR

Course Type: DCE

Average -
CLO

[ L) | e

=]
-

b

Hours Jr Maximum Marks Time Allowed for
| Toul End Term Theo
Lecture  Tutoral Practical Credirts Internal Total - ry
Theary Lab Examination
3 0 2 4 28 54 18 100 1% Hours
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Course Leaming Outcomes (CLOs):
Unit-Wise CLOs  Afier the completion of this course the students will be able to:

Apply cireuit laws and nerwork theorems to analyiee linear and nonlinear circuies, and evaluare

MELEDFE125.1
diode-based rectifiers and ::egu_!nmrs,

Explain and analyze the constructinn, characteristics, biﬁing, and operation of BJTs and

MELEDFE125.2 i = .
i JFETs as amplificrs and switches. _
MELEDIEL?S.3 IHIE:I.'!'.‘IH.'L :.r.:.d design hif?hi'l‘.T-.hﬂde circuits and operaconal amplifier applications including
nmpl:lﬁcrs, integrators, differentiators, and COMpPATAtors.
MELEDFEL25.4 Peetorm l:tburamr}r experiments to verify circuit theorems, study device characteristics, and

design analog circuits using diodes, B|'Ls, FIELs, MOSEETS, and op-amps.

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Network Analysis (15 Hrs.)
Network elements — active and passive, linear and nonlinear, unilateral and bilateral; Ohm’s law, Kirchhoffs current
and voltage laws; Mesh and Nodal analysis; Source tansformatans and superposinon thearem; Thevenin's and
Norton’s thearems; Maximum power transfer theorem; Star—delta cansformation; Semiconductor Matenals:
Semiconductor diode; Rectifiers — half wave, full wave and brdge; Clipping and clamping circuits; Zener diode and

voltage regulation

Umnit IT: BJT and FET (15 Hrs.)

Ei]mtnr _ium:w.m Transistor — construction, operaton, mput and output chamctenstics; Transistor Eonfigu.mr.icms -
CE, CB, CC; DC biasing methods and stability analysis; B]T as amplifier and switch; Junction Field Effect Transistor
— construction and operaton, V-l characteristics, pinch-off and sawration regon, JFET pamameters, biasing
techniques, FET as amplifier.

Unit ITI: MOSFET and Operational Amplifier (15 Hrs.)

MOSFET — depletion and enhancement type, construction and working, transfer and output characteristics, MOSFET
as amplificr and swirch; Operatonal amplifier — ideal and practical op-amp parumeters, inverting and non-inverting
configumtions, applications as surnming amplifier, difference amplifier, integrator, differentiator, comparator and
Schmitt trigger.

Unit IV: Laboratory Work (1 Credit: 30 Hrs.)
MNote: The student is required to attempt at least 10 experiments
1. Verificatian of Kirchhoffs Laws — Experimental verification of KCL and KVL in resistive networks,
2 Thevenin’s and Noerton's Thearem — Determination of equivalent circuits and venfication using experimental
setup.
3. Diode Characteristics — Study of forward and reverse bias V-1 characterisnics of a semiconductor diode.
4. Zener Diode Characteristics and Regulation — Plotting V-1 characieristics of Zener diode and study of voltage
repulation.
5. Rectifiers — Design and analysis of half-wave and full-wave recnfiers with and without filters,
6. BJT Characteristics — Input and output characieristics of a BJ'1 in CIE configuration.
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7. JFET Characteristics — Input and output characteristics of JFET

8. MOSFET Characteristics — Study of ceansfer and outpur characteristics of mhnnccmen:-t}'pe MOSFET.

¥ Design and [mplcmmtauun of inverting and non-invernong amplifiers, summer, and subrracror using op-amp 1
T41.

10. Design and implementation of integrator, and differéntiator using op-amp [C 741

Books Recommended:
1. D R. Choudury, Networks and Systems, Wiley Eastern Lrd: New Delhi.
2 M. E. Valkenburg, Metwork Analysis, Prentice Hall India.
3. Robert L. Boylestad, Louts Nashelsky, Elecrronic Devices and Cireuir Theory, Prentice Hall.
4. Sedra and Smith, Microelectronic Circuits, Oxford University Press.

CLO-PLO marrix for the courseMELEDFEI125 (FOUNDATION of ELECTRONICS-I)
Unir-Wise CLOs PLO1 PLO2 PLOJ3 PLO4 PLO3 PLOG PLO7 PLOE PLOY PLOI1) Average

CLO
MELEDFE125.1 3 3 3 1 3 1 1 1 2 k] 21
MELEDFE125.2 3 3 3 1 3 ! 1 1 i & Z1
MELEDFEIZ5.3 3 3 3 1 3 75 2 3 B 23
MELEDFE125.4 2 3 3 2 3 2 2 2 2 3 2.4
Average PLO 28 30 | 30 13 30 13 1.5 1.5 zn | Za 23
. — i ol WECELL _— e o $ 20 == — ik Sl -4 - Ny =SB s = e
MELEDEFI125: Foundations of Elecironics =11 Course Type: DCE
Hours " Total Maximum Marks Time Allowed for
; : End Te Theory
Leecture  Tutorial  Pracrieal Credits  [nternal : a2 Toral M
Theory  Lab Examination
3 | 9 2 4 28 54 18 100 1% Hours

Course Learning Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

MELEDEF125.1 transformations (time-shifting, scaling, and amplinade-sealing), and apply Fourier methods and

sampling theorem to represent and reconstruct signals.

* Analyze the need for modulation, describe and compare varioons analog modulation techniques
| MELEDEF125.2 (AN, FAL PM, DDSB-SC, 85B, VSB}, calculate bandwidth and modulation index, and interprer
the working of reansmirters and receivers using block diaprams.

Execute structured C proprams using variables, operators, control statements, functions, and
MELEDEF125.3 arrays, and apply them to solve basic electronics-related problems such as resistor ailculations
and signal-based computations,

MELEDEF125.4 | Perform experiments on signals, sampling, AM and M modulaton /demn odulation,
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Detailed Syllabus:
THEORY (3 Credits):

Unic I: Signals (15 Hrs.)

Classification of signals: Continuous-time and discrete-time signals, Elementary signals: Unit impulse, unit step, rzml-ﬁ,-
sinusotdal, exponential Properties of signals: Linearity, time-shifting, time-scaling, amplitude-scaling, Basics of Fourer
series and Fourier transform, Concept of Sampling and Aliasing.

Unit II: Analog Communication (15 Hrs.)

Need and importance of communication system, Amplitude Modulanon (AM): Ponciples, wavetorms, bandwidth,
power relations. Types of AM: DSB-SC, 5B, V5B, Frequency Modulation (FM): Principles, bandwidth (Carson’s rule),
modulation index Phase Modulation (PM) Companson of AM, FM, and PM, lnunduc:jc:n to transtmtiers and receivers
{block dizgrams only).

Unit IT1: Brief C Programming (15 Hrs.)

_In.trcduction to C language and its importance in electronics, Structure of a C program: Hender files, main functon,
nput/cutpur. Varables, constants, and dara types. Operators and expressions. Control statements: if, switch, loops
{for, while, do-while) Functions: definition

Unit IV: Laboratory Work (1 Credic: 30 Hrs,)

Note: The student is required to atternpt at least 10 experiments

L. Generation and study of basic signals {unit impulse, unit step, mmyp, exponential, sinusoidal) using
software/kit.

Venfication of signal properties: linearity, ume shiftung, nme scaling, amplitude scaling,
Study of Sampling and reconstriction of n continuous-time signal.

Demonstration of . ‘slmsu:g effect in signal sampling.

Amplinude modulation and demoduladon expenment.

l_n:quenq modulation and demodulation experiment.

Phase modulation and demodulanon experiment.

Study of different types of AM (DSB-SC, 558, VSB).

Studr and demonstration of super- -heterodyne receiver (block-level experiment).

IU C programs for snthmeuc operations and Im:p—hahud calculations,

11. € program ro generate simple sequences (sine approximarion, pulse train, square wave).

12. C program using control statements (if, switch, for/while loops) for problem solving.

o Tl L

Bunkﬁ Recommended:
K Shan Mugam, Digital and Analog Communication, Wiley,

Wayne Tomasi, Advanced Electronie Communication Systems, Pearson Eduecation,
Alan V, Oppenheim and A5 Wilsky, Signals and Systems, prentice Hall India
Simon Hykin, Signals and systems, John Wiley.

Paul |. Deitel, arvey M. Deitel, C [low To Program, Pearson

Byron Gaottfried "Programming with C, Mc Graw Hill,

F":-“:“-iﬂ‘!‘-‘:‘

CLO-PLO matrix for the course MELEDEF125 (FOUNDATION of ELECTRONICS-111)

Unit-Wise CLOs PLO1 PLO2 PLO3 PLO4 PLOS PLO6 PLO7 PLOS PLOY PLO0 "‘E’i“ﬂﬂ*

MELEDEFI25.1 A 3 3 2 2 1 2 3 2 3 | 2.4
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MELEDEF125.2 3 3 3 2 2 1 2 ] 7 3 2.4
MELEDEF125.3 3 3 3 2 2 1 2 3 2 2 2.4
ME LE_DEFI!.S.!l 3 3 3 2 2 | 2 3 2 3 24

Average PLO 3 3 3 2 2 1 2 3 2 3 2.4

SEMESTER-1 e
MELEDEMI125;: Essential Mathematics for Al Course Type: DCE
Hours Total Maximum Marcks Time Allowed for
Credirts End Term ExTh?ory+
Lectute Tutorial Practical Internal T RGLRRLESN
1:| ria rac i nierna Th—ﬁﬂ[}’ i oral
3 0 2 4 28 54 18 100 1% Hours

Course Learning Outcomes (CLOs):

Unit-Wise CLOs  After the completion of this course the students will be able to:
MELEDEM175.1 .-i.p}:ri:.' linear alpebra concepts to model and solve Al-related prablems.
MELEDEM125.2 Analyze probabilistic models and statistical methods for AT applicanions.
MELEDEMI125.3 I:".v_:;luatrz_optjmix?t{cm mthniq_um for mj,ning and impm“n.g Al Tﬂdf:bs n_nd utilize f:alf:uius and
differential equations w deseribe dynamic systems and various Distibution Systems in Al
MELEDEMI254  Conduet computational experiments to validate mathematical models m AL

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Linear Algebra (15 Hrs.)

Vectors, Vector Space, matrices, determunants, eigenvalues/eigenvectors,)Orthogonally, PSD Matrixes, Singular
Value Decompaosition (SVI)Applications in dimensionaliry reduction (PCA)
Unit IT: Probability & Statistics (15 Hrs.

Prubnhﬂ.it}' distribunions (Gaossian, Bernoulli, e1e), Expectation, varianes, covariance, Conditional probability, Bayes'
li_ﬁ_El:ﬁ_t'_E‘!_ﬂiSEEttis tical inference & hypothesis testing
Unit [II: Optimization & Calculus for AT (15 Hrs.)

Differentiation and partial .diﬂﬁ“ali\’cﬁ, Gradient Descent, Convex ﬁjncﬁflns, Constrained optimization fl[.:tg[angc
- multpliers), Applications in traming ML models

| Unit IV: Laboratory Work (1 Credit: 30 Hrs.)

Note: The student is required to attempt at least 10 experiments
MATLAB basedlabs on linear algebra operations.
Probability simulatons (random variables, Monte Carlo methods).
Implementing Gradient Descent for regression/classification.
PCA implementanon for dimensionality reducrion.

~ Case study: mathematical foundations behind a simple neural nerwark

U

Page 17 of 65



M. Sc. Programme in Electronics

Books Recommended:
1. Gilbert Strang, Linear Alpebea and lis Applications, Cengage Learning.
2. Jay L. Devore, Probability and Statistics for Engineering and the Sciences, Cengage Learung,
3. Dimuin P. Bertsckas & John N, Tsirsiklis, Intreduction to Probability, Athena Sciennfic,
4. Stephen Bovd & Licven Vandenberghe, Conves Opumizarion, Cambridge University Press.
5. Mare Peter Deisenroth, A. Faisal, C. Ong, Mathematics for Machine Learnung, Cambridge University Press.

CLO-PLO marrix for the courseMELEDEM125 (ESSENTIAL MATHEMATICS for Al)

Unit-Wise CLOs PLO1 PLO2 PLO3 PLO4 PLOS5 PLOG PLO7 PLOS PLOY9 PLOI0 h?i:)g“
MELEDEM125.1 3 & || 8 £ 2 1 2 3 3 3 25
MELEDEM125.2 3 1 3 2 2 1 2 3 3 3 25
MELEDEM125.3 3 3 3 2 2 1 2 3 3 3 2.5
MELEDEM125.4 2 2 2 2 2 1 2 2 i 3 21 |
Average PLO 75 | 278 | 2.78 2 2 1  FRRI 3 3 2.4
i B3E ' SEMESTER-I fis st
(58 RETE = TS B B mrolal. £ P £ CHAEEE ]
MELEDOEI125: Opto-Electronics Course Type: DCE
tHours Total Maximum Marks Time Allowed for
: L —— e o Theory
Credits End TEHII E ] i
Lecture | Tutorial  Practical Internal . — Total S L
Theory Lab
3 0 z 4 28 54 18 100 1% Hours

Course Learning Outcomes (CLOs):

Unit-Wise CLOs

MELEDOIL125.1

MELEDOE1252

MELEDOE125.3

MELEDORE125.4

Detailed Syllabus:

After the completion of this course the students will be able to:

Analyze ight—matter interacuon, semiconductor band structures, and p—n junction behavior
under Muminanon to explain the fundamenrals of oproelectronics.

Design and evaluate optoclectronic devices such as LEDs, hser diodes, photodiodes,

phaototransistors, and selar cells based on their prinaples, charactenistics, and efficiency.

Examine and compare applications of optoelectronic devices in sensors, displays, and solar
energy systems, while identifying emerging trends such as perovskites, quantum dots, and

wearable oproelectronics.

Demonstrate and verify the charactenstics of basic aptoelectronic devices through laboratory |
expedments including LED, LD, PD, APD, solar cell, laser diffraction, polanzation,

photoconductvity, and optical sensor circuits.

THEORY (3 Credits):

Unit I: Fundamentals: (15 Hrs.)
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Wave=particle namwre of lighr, photon energy, quantization, Light-matter interaction: absorption, enussion
(sponuaneous, stmulated), scattenng, Radiative vs non-radianve processes, Direct vs indirect bandgap semiconductors,
Carrier recombinanon mechanisms: radiative, Auger, trap-assisted, Photoconductivity, luminescence (fluorescence
phosphorescenee), Quantum efficiency, carrier lifetime, recombination dynamies.

Semiconductor basics: energy bands, density of states, Fermd level, p—n junction: equilibrium, forward & reverse bias
depleuon region, [-V characteristics under dark and illumination

Unit 11: Devices (15 Hrs.)

Light emitters: LEDs — matenals, efficiency, spectra, applicanons, Lascr diodes — types, principle, threshold
condiion, optical feedback, characteristies. Derectors: Photodiodes — p-n, PIN, avalanche tpes;
responswvely & quantum cfficiency, Phototransistors — prineiple and applications.

Solar cells: principle, equivalent circuit, V-1 characteristics, fill factor, Shockley—Queisser efficiency limir,
solar cell matedals (51, GaAs, perovskites — mtroduction). Modulators and Switches (iniro): electro-optic,

acousto-optic, magneto-optic effects. Noise in optoelectronic devices. (introducrory): shot noise, thermal
Nolse

¥

L]

- Unit ITI: Applications (15 Hrs.)

Sensors: photoconductve, infrared, LDR-based, temperature & displacement sensing.

Displays: LCD, OLED (principles and applications). FEnergy applications: solar photoveoltaics, building-
nregrated PV, portable solar devices. Latest trends: organic optoelectronics, quantum dots, perovskire
LEDs/solar cells, wearable optoelectronic,

Unit IV: Laboratory Work (1 Credit: 30 Hrs.)

Mote: The student is required to attempt at least 10 experiments

1. Charcteristics of LED (V-1 characteristics, optical output vs current)
Characteristics of Laser Diode (threshold eurrent, output power vs input current}
Characteristics of Photodiode (dark current, responsivity undee illumination)
Characteristics of Avalanche Photodiode {breakdown voltage, multiplication factor)
|-V characteristics of Solar Cell under illurination and i the dark
Efficiency, fill factor, and maximum power point measuremenr of Solar Cell
Interference fringes experiment using Laser source (Young's double slit / wedge method)
Diffraction pattern study using single shit and grating with Laser source
. Polanzanon of lght — venfication using Polaroids / luser and polarizer-analyzer setup
10, Study of Photoconductivity of a semiconductor sample (resistanee vs light intensity)
11. Design and testing of a simple optical sensor circuit using LDR
12, Design and testing of a photodiode-based light intensity measurement system

13

W s

Books Recommended:

1. . Wilson and |.F.B. Hawkes, Optoelectronics: An Introduction, Prentice Hall of India.
5.0, Kasap, Optoelectronics and Photonics: Principles and Practices, Pearson Education.
Pallaly Bhattacharya, Semiconductor Optoelectrome Deviees, Pearson Fdueation.

Bahaa E.A. Saleh and Malvin Carl Teich, Fundamentals of Photonics, Wiley.

Ajoy Ghatak and K. Thyagarajan, Optical Electronics, Cambridge University Press.

e

CLO-PLO matrix for the courseMELEDOE125 (OPTO-ELECTRONICS)

Unit-Wise CLOs PLO1 PLO2 PLO3 PLO4 PLOS PLO6 PLO7 PLOS PLO9 PLOf0  verage

I e CLo
MELEDOE1251 3 | 1 I 2 1 2 2 2 3 L8
MELEDOE25.2 3 3 2. 11 3 L | & 2 2 "3 | a3
MELEDOE®ZE3, 3 | 3 | 3 | 1 3 1 3 3 3 3 2.6

Page 19 of 65



M. Sc. Programme in Electronics

MELEDOEI25.4 3 3 3 2 3 2 3 3 3 N 2.8
Average PLO 3 2.5 2.25 L25 275 1.25 275 2.5 2.5 3 2.375
= SEMES' I‘Eﬁ = [IRE ; L .
MELE.EFEZ.?.&. Power Ehctmmcé ' ' Ec.:u;‘;t;':f'irp;ﬁom '
Huuru s Maxj.m:.lm Mmics Time Mlow;i; Eu:
Total “End Term { Th
Lecture Tutorial  Practical Credirs Internal ——— e Total {.mr!{
Theory  Lab Examination
3 0 2 4 28 54 18 00 | 1% Hours

| Course Lea-mmg [}utcnmcs (CLDB}

: Unit-Wise CLOs

| MELECPE225.1

| MELECPE225.2

| MELECPE225.3

| MELECPE225.4
|
I

| Derailed Syllabus:

technicques, and implement DC-DC converters through hardware.

Mtu the Lump[ﬂﬁun of this course the students will be able o

T'_-'.;p-la.iu_;d_anal}fx{'. the switching characteristics, ::nc:lr:s:LL-m:u';n1I and applications of p_m;cr
| diodes, BJTs, thynstors, DIACs, and TRIACs, including prorective circnirs.

Apply and evaluate controlled rectifiers, AC voltage controllérs, and commutation tech rl_l'.qu-':s-
for power conversion in various load conditions.

Design and analyze DC-DC converters, inverters, ::w;locun-.;:n;m, :'I.l‘ld"FIDwt[‘ supph-m {E;IN.-IFS,
LPS) fur different npphc;mnna usmg pr_rfnm:um:c paramerers.

l‘frmrm hhﬂtamrv expmmenm o ‘irEl.'Lﬁ' characterisucs of power d{_"'.tcf‘_'h mrnmul:auan

| THEORY (3 Credits):

| Unit I: Power Semiconductor Devices (15 His.)

| Review of switching characteristics of Power Diodes and BJTs, characteristics of an ideal switch, and types of electronic |
switches. Thyristor construction, characteristics, device specifications and ratings; methods of muming on and tuming
| off; effects of high di/di and dv/di; snubber circuits and gate tnggenng circuits. Introduction to DIAC and TRIAC

~with construction, characteristics, and applications.

Unit II: Controlled Rectifiers t:m.l AC Vulr:agc: Controllers (15 Hes. }

Controlled recrifiers: prlntlpl: of r:p:muun., cfassiﬂ:auuu., hmglu—phﬂmr. half-wave and full-wave controlled rﬂcnﬁer.s._
and single-phase bidirectional controllers with resistive loads. Commutation techniques including natural, impulse,
complementary, e¢xternal pulse, load-side and line-side commuration. Series and parallel connection of SCRs. AC
voltage controllers: principle of ON-OFF control and phase control.

| Unit I11: DC-DC Converters, Laverters, and Cycloconverters (15 Hrs.)
| DC-DC convetters: principle of step-down and step-up aperation, performance parameters, and design of Buck, |
| Boost, and Buck—Boost converters. Forward, hall-bodge, and full-brdge converters. Inverters: principle of operation, |

| performance parameters, pulse width modulation techniques, design and analysis of single phase half-bridge and full:
bridge inverters with resisave and inductive loads. Cycloconverters: step-up and step-down operation, design of single-

___[}hﬂﬁt"- stepfmﬂm cfclul:c:nv::ﬂc-l_:. PD‘WE:_I suPPli::s: SMPS and IEE:
Unit IV: Laboratory Work (1 Credit: 30 Hrs.)
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Note: The student is required to atempt at least 10 experiments
1. Verily swirching action of a Power BJT.
2. Smdy charactenstics ol MOSFET.
3. Soudy TV characteristics of SCR.
4. Srudy IV charactesistics of DIAC.
3.  Study IV characteristics of TRIAC,
6. Srudy IV charactesistics of UJT.
7.
8.
9

Caleulation of Holding and latching currents of SCR.
| Smdy vanous Commutation Techniques.

Study half wave and full wave AC voltage Contral.
l 10. Study half wave and full wave-controlled recufication.
| 11. Design of BUCK Converter.
| 12. Design of E{}DST Converter.

' Books Recommended:

1. M. H. Rashid, Power Electronics, Circuits, Devices and Applications, PHL
2. Mohan, Undeland, Robbins, Pawer Electronics, John Wiley and Sons.

3. P. C. Sen, Power Electronics, Tata McGraw Hill, Pub. Co.

L. M Ramamorty, Introduction to Thyristors and their Applications, Affiliated east-West Press.

CLO-PLO matrix for the courseMELECPE225 (PGWER ELE(:I‘RI]NICS} it
Unit-Wise CLOs PLO1PLO2 PLO3 PLO4 PLOS PLOG PLOT PLOS PLOY PLOT0 "‘;_!i’_;f‘
mopcegama]| 313 2 11 ]2 |7 [1 | | o |3 | 9
MELECPEZS2 | % | 3 [ 3 [ 1 | 3 I ez J-@ | a3 3
MELECPE2253 | 3 | 3 |3 [ 1 | 3 2 2 L2 0] 3 1 38
 MELECPE2254 2 B I N T | SO W - (- e . 24
| AwersgePLO [ 28 [30 |28 [ 13 [ 28 |15 [ 18 | ©8 | 20 | 28 2.26

Gelb L _"f.'

- q__g*;-.iﬂ-.'_ : _ o ; : . =
MELECCS225: Control Systems Course Type: Core
Hours Total Maximum Marks " Time Allowed for
x _ . . Cre d-im T Theory
Lecture  Tutorial  Practical Internal ol s SN Total Examination
= | Theory Lab
3 0o 2 4 28 54 18 100 1% Hours

Course Learning Uulmmes (CLOs):
| Unit-Wise CLOs  After the completion of this course the students will be able to:

! MELECCS225.1 | - Model dynamic systems and use varions control straregies o improve svstem performance
| MELECCS295.2 . App'l}'_ time domain analysis ta conirol systems and use PID-hased controllers to improve

system stability and accuracy. Apply methods of suhility o control systems
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MELECCS225.3 Apply .trcqumc}' domain -analysis a.m:li rDm’Elﬂp and interpret siate-space represenfations of
dynamic systems and apply state transition methods o analyze system response
MELECCS295.4 Apply [Etﬂnrutit‘.ﬂ _m'.d f_tracti_ral concepts of r.:unr_r-::-i perform stability analysis using hardwace
(breadboard cireuits) and sofrware tools (MATLAB)

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Introduction to Control System (15 Hrs.)

Control Systems, System Representation and Time Domain Analysis: Contral Systems, types of control systems,
feedback & 1ts effects, insar & non-linear systems, superposition in linear systems, cascade and feed-forward control,
Signal Flow Graph modelling of electrical and electronic systems, SISO and MIMO systems, Transfer funcuion

Unit II: Time domain analvsis and Stability (15 Hrs.)

Standard test signals, dme response of first order and second conrrol systems, Sready- state and rransif:-nr response,
Transient response spect fications, S-plane root locaton & the transient response, Error analysis, Static and dynamic
error coelficients, Controllers: Proportional, PI, PD and PID controllers. Stability : Conditional an absolute stable

systems, location of poles and stability, Routh-Hurwitz ertterion, Root-locus plot, effect of addition of poles and zeros
on root locus.

Unit I1I: Frequency Analysis and State Space Analysis (15 Hrs.)

Advantages of state space techniques, State space representation of electrical networks, state wansition matix, state
transition equations, Frequency domain analysis, advantages and disadvantages, Frequency domain specifications, Palar
plot, Bode plot, gain margin and phase margin, Nyquist coterion.

Unit W : Laboratory Work (1 Credit: 30 Hrs.)

Naote: The student is required to attempt at least 10 experiments

1. Caleulate REC time constant using RC circuit on breadboard.
Diesign and analyze the first order circuin
Design and analyze the second order system.
Analyze the PI1D controller using active and passive clements (breadboard)
Calcolate nise time, peak time, maximum overshoot and settling tme using PID controller.
Design and analyze Pl conmoller using op-amp on breadboard.
Design and analyze 'D controller using op-amp on breadboard.
Design and analyze PIT} controller using op-2mp on breadboard.
Study of Root Locus Plot, Polar Plot, using MATLAB

10, Study of Bode plot, Gain Margin and Phase Marpin using MATLABR.

- 11 Sudy of Nyquist Plot using MATLAB

R R

Books Recommended:
1 .K—DgaLa* Muodern Control Engineering, Prentice Hall.
2. Disteflno, Stmbberud and Williams, Feedback & Control Systems, McGraw Hill International.
3. B, C Koo, Automatc Conwol systems, MeGraw Hill Professional.
4. D, Azeo, Houfil, Linear Control Svstem Analysis & Diesigm, CRC Press,
5. Ramakant Gayakwad Leonard Sokoloff, Analog and Digital Control Systems, Prentice Hall
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CLO-PLO matrix for the course MELECCS225 (CONTROL SfSTE-MS]
Unit-Wise CLOs PLO1 PLOZ PLO3 PLO4 PLOS5 PLO6 PLO7 PLOS PLOY PLO10  oree

CLO
MELECCS225.1 0 | 30 30 1.0 25 20 25 25 23 3.0 268
MELECCS225.2 30 a0 25 20 23 20 23 20 20 25 2.36
MELECCS225.3 0 | 23 30 1.7 25 1.5 1.0 20 2.0 30 2.20
MELECCS225.4 30 | 30 30 20 25 10 20 20 25 30 2.40
Average PLO 300 283 288 218 245 163 @ 195 2.13 2.20 2,88 241
- . \ —— EEMEETER? - Linesh 3
M'ELECD&EZS Dlgnn! and A.n:]ng IC Design Course Type: Core
Méiia Total Maximum Marks Time Allowed for
| Credits R Theory
) End Term e
Lecture  Tutorial ~ Practical Internal - ; | Total Examination
Them:} Lab
3 0 2 L4 28 54 18 100 1% Hours

| Course Lt.lrnmg Outcomes {CLU‘E}

Unit-Wise CLOs  After the cnmp!etmn of this coutse the students will be able to:

; MELECDARZ5.1

. Explain and a.nni} ze CMOS inverter churacteristics, combinstional lﬁgii: styles, transistar sizing,
and power d1551pau.c:n in digital ICs.
Design and implement CMOS sequential lopic circuits, repisters, memory blocks, and apply
chipiral VIS] design rnct!mdnlﬂges using PLA, PAL, CPLD, and FPGA.
| Evaluate and d¢5|gr| ma]og and m.med—slgnsl CMOS blocks | mclur.hng current mirrors,
_ ;,mphﬁcrs, op-amps, ceferences, DACs, and ATHCs with varous architeciures,
_D:-.lgn_, simulste, and ﬂ.nal} ze digrital and : anslog CMOS circuits {logic gates, SRAM, latches,
MELECDDAZ225 .4 current mirrors, amplifiers) using CAD tools (Cadence/HPICE), including schematic entry,

Iamut demgn, and p{:ri'ﬂrnum:r: verfication.

MELECDA225.2

: MELECDA225.3

Detailed Sy!lahuu:

= R — —_—— = - L — —

THEORY {3 Credits):

Unit Iz CM’DS Combinational Lugu. Demgn (15 Hts.} |

Digital IC: Qualm metries of Dipital DLElgn —Trendsin ICT [cchnnlngn." Review of MOSFET — Static C-MOS Inverter |
and its charactenstics, CMOS Design Consideration [ransistor Sizing, Power Dissipation — Dynamic Design and its
issues — Ratioed Lopic — Pass Transistor Logic. '

Unit II: CMOS Scquential Logic Design and Implementation Strategies for Digital ICs {15 Hrs]

Static Latches and tepistrars, D‘marnic: Latches and Re*gtqrn:'rit Alternative Rtu;mu:r St}I:&, Ftpchnmg, Memory
Classification, Memary Architecture and Building Block, Read only Memories, Read Write Memories, Digital VI.SI
desin methodologies, Stick Diagrams o and Layout, Introduction to PLA, PAL, CPLL, FPC FPGA
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Unit TIT: CMOS hmlag and Mixed Blocks (15 Hrs. }

' Current Mirrors: The Basic Current Mirroe, Cascoding the Cusrent Mirror; Single stage Amplificr: Common Source |
Amplifier (CSA) wirh resistance load, diode connected load, current source load, CSA wath source degenermuon, source

| follower. Diffecential Amplifier, Operational Amplifier, Voltage and Current References.
| Sample-and-Hold (S/H) Characteristics; Digital-to-Analog Converter (DAC) and Analog-to-Digital Converter (ADC)
Speafications; DAC Architectures: R-2R Ladder Network DAC, Cychic DAC, Pipeline DAC; ADC Architectures:

| Flash ADC; Two-Step Flash ADC, Pipeline ADC. |

' Unit IV: Laboratory Work (1 Credit: 30 Hrs.)

MNote: The student is required to attempt at least 10 experiments

Design and simulate CMOS logic gates using static technique in Cadence/HPICE.

Design the layout of CMOS logic gates using static technique in Cadence/HPICE.

Design and stmulate CMOS logie gates using dynamic technique in Cadence/HPICE.

Design the layout of CMOS logic gates using dynamic technigue in Cadence/HPICE.

Design and simulate CMOS lagic gates using ratioed logic technique in Cadence/HPICE.
Design and simulate CMOS logic gates using pass transistor logic technique in Cadence/HPICE.
Desym and simulate SRAM cell and design the layour in Cadence/HPICE

Design and simulate static latches in Cadence/HPICE.

Design and simulate basic and cascade current mirror and design the layout in Cadence/HPICE.
10, Design and simulate common source amplifier wath different loads and source degeneration design the layout
in Cadence/HPICE. Analyze the inpur impedance, cutpur impedance, gain and bandwidth

1000 =l An e L Do

|
,’ Books Recommended:

L J M R R.:Lha:ev A, Chandrakasan and I3, Nikolic: Di Dlgltal Iumgmtcd Circuits- A D::zngn PE‘I‘TPEC&E:I;!.{:I eri P‘H‘I
2003
2

N.H.E. Weste and K. Eshraghian, Principles of CMOS VLSI Design - a System Perspective, 2nd ed., Pearson
Education Asia

D A Pucknell and K. Eshraghian, Basic VI.SI Design, PHL

R Jacob Baker, CMOS, Circuit Desipn, Layour, and Simulation, JOHN WILEY & SONS.

Behzad Razavi, Design of Analog CMOS Integrated Circuits, TMH.

Allen, CMOS Analog Cireuit Design, Oxford.

CLO-PLO matrix for the course MELECDA225 (DIGIT.&L and ANALDG IC DESIGN)

=

 Unit-Wise CLOS PLDI'PLD: PLO3 PLO4 PLOS PLOG PLO7 | PLOS PLOS PLOW0 | "‘Eﬁf‘
' MELECDA225.1 | 3 | 2 2 NEEE 2 | 2 2 2 | 19
| MELECDA225.2 | 3 2 3 | 2 | 2 3 TN -
{ MEEECIIAEE | o3 ] g i - i - e g
B 2 3 i 3] & | & | 3 e
2.8 8] 2.5 2.3 i 26
SR - v —p—+ T —— P =
= Eyre = —l-._-b' hal
_ Ao e by il =z a-«_\l#%fi‘_ § o
NIEI-ECEWEEE Electromagnetic Waves and Antennas Course T}rpe: Core
Hours Tortal Maximum Marks
_ . Credies
Lecture  Tutorial  Practical Internal End Term Total
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Time Allowed for

Theory  Lab Theoey
Examination

3 0 2 4 28 54 18 100 1% Hours

Course Learning Ourtcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

MELECEW235.1 Analyze Ptﬁp-:tgnﬁﬁﬁ of ::I-I:l:rrumagncﬁc waves in free space and puided media.

MELECEW225.2 Apply transmission line and waveguide theory for impedance matching and wave propagation.

MELECEW225.3 Evaluate radiation parameters and performance of various antenna types.
iy = Conduct lnhnrmrm experiments and simulations on antennas and tansmission lines to validate
MELECEW223.4 P linge

T.h CDI‘.’.‘I]C:]J. concepts.

| De tailed Syllabus:

THEORY (3 Credits):

Unit I: Elcctromagnenc Field and Maxwell's Equation (15 Hrs.)

Divergence and curl of vector ficlds, Corncept of conduction and d:tplaca:mcm current, Surface Current, Hquaton of
cantinuity, Maxwell Equation i differental and Integral forms, Boundary conditions, Electromagnetic wave equations,
plane waves in free space and matter, Poyniing vector, polarization of plane waves, reflection and refraction at
boundaries, standing wave mua, skin effect.

Unit IT: Radiation Integrals and Auxiliary Potential Functions (15 Hrs.)

Vector Petential A for an Eleeric Carrent Source |, The Vector Potential I for a Magnetic Current Source M, Electric
and Magnetic Fields for Flectrie(]) and Magnetic(M) Current sources, Salution of the Inhomogeneous Vector Potential
Wave Equadon, Far Field Radiation, Duality Theorem, Reciprocity and Reaction Theorems

Unit 111: Antenna Theory (15 Hrs.)

Antenna parameters: radiation resiztance, directivity, gain, efficiency, effective ;apem.r.m,_hnn&width, pgla.:izauuu. Types
of antennas: Hertzian dipole, half-wave dipole, arays, Yagi-Uda, horn, reflector antennas Microstp antenaas, patch
antennas, broadband antennas, antenna mensurements, mdiation patterns and Radiated field of Dipole Antenna, Friis
transmission formula, applications in wireless communication and radar.

Unit IV: Laboratory Work (1 Credit: 30 Hrs.)
Note: The student is required to attempt at least 10 experiments

Horzontal Polanzanon of dipole antenna

Verteal Polarization of dipole antenna

Measurement of standing wave ratio and reflection coefflicient.

Measurement of radiation pattern of dipole antennas,

Measurement of radiation pattern of hom antennas,

Measurement of radiation pattemn of reflector antennas,

Sinulation of antenna mdiation patterns using HESS/CST

po B L Il
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& Design and simulation of miceostnp patch antenna.

Y. Measurement of HPB\WY of anrennas:

10 Mrasurement of antenna gain and efficiency.

11, Study of antenna arrays and their beam patterns.

12. Measurement of renien loss and bandwidth of antennas.

Books Recommended:

1. Balanis, C. A., Antenna Theory: Analysis and Design, Wiley.
Jordan, E. C, and Balmam, K. (5., Electrromagneric Waves and Radiating Systems, Prentice Hall.
Rao, K. D. Prasad, Antennas and Wave Propagation, PHL

stutzman, W. L., and Thiele, G. A, Antenna Theory and Design, Wiley,

B 19

CLO-PLO matrix for the course MELECEW225 (ELECTROMAGNETIC WAVES AND ANTENNAS)
Unit-Wise CLOs  PLO1 PLOZ PLO3 PLO4 PLOS PLO6 PLO7 PLOS PLO9Y PLO10  “V°/28°

e g il CLO
MELECEW225.1 3 3 - 2 2 1 2 3 2 3 3
MELECEW2252 3 3 3 2 2 | 2 3 2 3 3
MELECEW225.3 3 3 3 2 2 1 2 3 2 3 3
MELECEW225.4 3 3 3 2 2 1 2 3 2 3 3

Average PLD 3.0 3.0 1.0 2.0 2.0 e | 20 3.0 20 3.0 3.0
 SEMESTER-II - |

s il s Tyl =0 o M B T X i = (T e - R |

MELEDFE225: Foundations of Electronics-I11 Coursc Type: DCE
Hours Total Maximum Marks Time Allowed for |
Theary
Credits N e
Lecture  Tutorial  Practical Internal Do Total Examination
Theory  Lab
3 0 2 4 28 54 18 100 1% Hours
Course Learning Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:
MELEDFE225.1 Explan number systems, binary aothmenc, Boolean alpelra posmlares, and analyze the .

behaviour of basic lopic pates and umversal gates.
MELEDEE225.2 ff\‘csi.g.n‘ :Lmi imp]cmmT mn‘ﬂ?imlic_‘mn] circuits usinf-;; EC‘J'P_-‘I_"QS torms, apply Karnaugh map 1
simplificarion, and realize anthmetic and data handling circuits.
S r— 2 o i
MELEDFE225.3 Deseribe and analyze sequential I?lrfl.lllts |.T1~:I:|1:|dlng larches, flip-flops, shift cepisters, and
 counters, and evaluate their appheatons in digital systems.
METLEDFE225.4 Construct and test combinational and sequential circuits in the laboratory using logic gates, flip- |
flops, multiplexers, and counters.

ad

Detailed Syllabus:
THEORY (3 Credits):
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Unit I: Number System and logic Gates (15 Hrs.)

Number Systems: Decmal, Binary, Octal, Hexadeamal, base conversions, Representation of signed and unsigned
numbcrs ELD code. Binary arithmetic, subtraction by 2's complement method. Lopic Gates: Truth Tables of OR,
AND, \Cﬂ NOR, NAND, XOR and XNOR gares, Universal Gates. Boolean algebra: Basic postulates and
fundamental theorems of Boolean alpebra. Introduction 1o logic families and related definiuons.

Unit II: Combinational Logic ﬂ.lm.lysm and Design (15 Hrs.)

Impiemenmuon af Boolean CXPIessions u.':lng lug;u: gates, Standard representaton of lople funchons (SDP and PG:}},
Minimization Techniques (Karnaugh map minimization up to 4 variables for SOP). Arithmetc Circuirs: Half Adder,
Full Adder, Half Subuactor, Fall Subtracior, 1-bit comparator. Muluplexers, De-multiplexers, Decoders, Encoders.

~ Unit I1L: Sequential Circuits (15 His.)
Latches: SR, gated SR and D. Flip-flops: SR, D, T and JIX. Preset and Clear operitions. Race-around conditions in JK
Flip-Flop. Master-slave JK Flip-Flop. Shift registers: Seral-in- Serial-out, Senal-in-Parallel-out, Parallel-in-Serial-out
and Pacallel-in-Parallel-out Shift Registers {only up 1o 4 bits), Counters: Asynchronous counters, Synchronous Counter.
Decade Counter, Ring Counter.

Unit IV: Laboratory Work (1 Credic: 30 Hrs.)

MNote: The student is required to attempt at least 10 experiments

Ta design o combinational logie system lora syuciﬁcd Truth Talble.

To convert Baolean expressions into lagic cirenits and design cirenits using logic gare [Cs.
To tnintrmize a given Boolean Expression and desipn Circuits using logic gates.
To design Half Adder and Full Adder Circuits,

TO Design Half Subtractor and Full Subrractor Cireuits,

Ta d&s'ign hin;u}' adder and adder-subtractor Circnits using Full adder 1C.

To design seven-segment decoder Circuit.

To build Flip-Flop (RS, Clocked RS) circuits usi.ng NAND gates.

Teo build Flip-Flop (D-type and JK) cireuits using NAND gates.

IEI To build JK Master-stave flip-flop using Flip-Flop 1Cs.

11. To build a Counter using D-type/|K Flip-Flop ICs and study timing diagram,

12. To make a Shift Repister (serial-in and senal-out) using D-type/|K Flip-Flop 1Cs.

e e Rl A

Books Recommended:

AP, Malvine, B. P. Leach and Saha, Digital Principles and Applications, Tata MeGraw.
Anand Kumar, Fundamentrals of Digital Circuits, PHI Learning Pyt Lid.

R |. Taca, M. §. Widmer, Digital Systems: Prnciples & Applicatons, PHI Learning.
Thomas 1. Flyad, Diygital Fundamentals, Pearson Educanon Asta,

R. L. Tokheim, Digital Peinciples, Schaum’s Qutline Seri¢s, Tata McGraw: Hill.

!tﬂ-.'l*?”iﬁr‘

CLO-PLO macrix for the course MELEDFE225 (FOUNDATIONS of ELECTRONICS-TIT)

Unit-Wise CLOs PLO1 PLOZ PLO3 PLO4 PLOS PLO6 PLO7 PLOE PLOY9 PLO10 "‘gf}g‘
. MELEDFE225.1 T E o i E T 2 0 &N b b 1.9
. MELEDFE225.2 3 3 3 1 3 1 2 2 2 3 23
' MELEDFE225.3 I N i 3 1 2 2 2 3 23
. MELEDFE225.4 il e T 2 T 2 T 3 2.5
~ Average PLO 275|295 |25 [ 128 [ 278 | 125 2 175 2.25 3 2.25
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SEMESTER - 11 *

MELEDAM225: Applied Mathematics and Programming Course Type: DCE
Hours Total Maximum Marks Time Allowed [or
Lecwure Tutorial Practical Internal Total =xamination
Theory Lab
3 1] 2 4 28 54 18 100 1% Hours

Course Learning Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

MELEDAM225.1 Use Fourier series &trans fn:ms to analyze periodic and non-penodic signals and apply these
N concepts to analyze electronic systems.
MELEDAM?225.2 To solve differennal equations and ﬂl‘-ﬂi}-‘iﬂt electronic circuits using Laplace transformaton.

MELEDAM225.3 To solve al_gtbrmc. transcendental, and smulmg;:-u:i equations using curve fitting techniques
and numerical methods. Develop C programs vsing its fundament concepts of ‘¢’

Arple C : . - " -
MELEDAM225.4 Apply C programming concepts to solve mathematical problems, pecform data processing,

implement numerical methods, and execute matrix and curve fitting operations

Detailed Syllabus:
THEORY (3 Ceedits):

Unit I: Fourier Series and Fourier Transform (15 Hrs.)
Dirichlet's Condition, Determination of Fourer Coefficients, Founer Senes for funcuons of arbitrary penod, Half- |
wave expansion, Fourer Integral Theorem, Fourier Sine and Cosine integrals, Foorier Transforms: Praperties of
Fourier Transforms, Fourier Transfonm and Dimc delta function, Applicaton of Fouder Transformaton in
Electronics,

Unit II: Laplace Transformation (15 Hrs.)
Laplace transforms, Properries of Laplace transforms, l';pl_aa: rransform of some éle::m_-nmq' funcrons, -‘E-';hif:i._n.gm
theorems, Laplace Transform of a derivatve, Laplace transfonms of mtegrals, Inverse of Laplace transform by partial
tractions, Heavizize's: expansion formula, Solving differental equation uging Laplace transform, Applications of
Laplace transform in the ficld of Electronies.

Unit 11I: Numerical Methods & C Programming (15 Hrs.)
Empirical laws & Curve fitting methods, Method of group averages, Method of least squares, Soluton of Algebraic 8 |
wanscendental equations: Bisection Method, Newton ~Raphson method. Solunon of simultaneous alpebraic equatons
Character ser, Vanables and Idenafiers, Data Types, Variables, operators and Expressions, Constants and Literals,
assignment and Basic input/output statement, Conditional Statements and Loops- Relational Operators, Logeal,
Swirch Statement, Arrays and their processing, Functons and their processing, Pointer Arithmenc. Inwoducton to
files and their processing.

Unit IV: Laboratory Work (1 Credit: 30 Hrs.)

MNote: The student is required to attempt at least 10 experiments
1. WnteaC Program o generate the Fibonzcd seres up to the given limit N and also pring the number of elements
in the series.

Page 28 of 65



M. Sc. Programme in Electronics

Write a C program to find minimum and masimum of N numbers.
Write 2 C propram to {ind the GCD of two mteger numbers.
Write a C progeam to Calculate factorial of a given number
Write a C program to add two and multiply two Matrices Using Mult-Dimenszional Areays,
Write a program to evaluate the sine series using recursive and non-recursive funciions.
Write programs to create files, and read and write on these files.
Write a program o find the solution of 2 non-linear equanon using repetitive subsomtion method.
Write a C progeam to find the solunon of a non linear equation using Bisectuon method.
. Write a € program to find the solution of a non-linear eguation using Regula Falsi method.
. Write a compurational program for solving algebraic equations by Newton Rapson method,
Write a eomputational program for solving sunultaneous algebraic Lquul.iuni by Gaussian Elimination method.
. Write a C program of firting a straight line, exponental curve, geometric curve, hyperbola and a polynomial

o

—_—
—

_—
2

L

o

Books Recommended:
1. Edwin Kreyzing, Advanced Engi-ncr:nng Mathematics, Wiley Fastern Ltd.
Pipes and Harvill, Applied Mathematics for Engineers and Physicist, McGraw Hill Book Company.
Fourier Transfonnavon and Laplace Transtormations, Schaum Series Book, TMH Course.
E. Balaguruswamy, Numercal Methods, TMH.
5. 5. Sastry, Introductory Methods of Numerical Analysis, PHI
R.5. Salaria, Computer Oriented Numerical Methods, Khanna Publishing House
B. 5. Grewal, Numerical Methods in Engineering and Science, Walter de Gruyter Gmbl 1 & Co KG.

Kandasamy, K Thilagavathy, K. Gunavathy, Numenesl Methods, S, Chand Publications.

B ol gy LA A

CLO-PLO matrix for the cou course MELEDAM225 (APPLIED MATHEMATICS and PROGRAMMING)

. Unit-Wise CLOs PLO1PLO2Z PLO3 PLO4 PLOS5 PLO6 PLO7 PLOS PLOY9 PLOT0 "'“’c"l":}g“
| MELEDAM2251 30 | 25 25 1.5 20 1.0 13 1.8 &5 || 38 2,06
MELED&MIEEZ . 30 . 30 >0 Ln 25 1.0 | ﬂl 25 1.‘_"5 ! _.ll.l:l_ 1 21:15

: _FETELED&MEEJ 3.0 25 27 15 3 1.2 13 1.5 1.5 3.0 205

| MELEDAM2254 30 | 25 30 264 27 15 @ 20 2.0 25 | 25 243

Average PLO | 30 262 28 165 237 117 140 19 187 | 287 2.20

r__;-r" Al ]H'..f -4 SEI&ESTE =11

e el . =P - P s ol - O o -
MELEDDS225: Digital SYEMm Design and VHDL Course Type: DCE
Hours Total Maximum Marks Time Allowed for
Credits Theory
1 End T 5 5
Lecturs | Totital | Practical Tisttial | Total Examination
Theory  Lab :
3 0 2 4 28 54 18 100 1% Hours

Course Leaming Qutcomes (CLOs):

Unit-Wise CLOs | After the completion of this course the students will be able to:

—| Analyze the structure of VHDL programs, data types, operators, and modelling styles w

MEEEDDSRL determine appropriste coding stratepies for digital design |
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Desipn and synthesize fintre stare machines and digiral eircnits using eaneurrent and sequenrial
constructs in VHDL.

ML FIM 353252

MELEDDS275.3 Develop and implement combinational and sequential systems {adders, multplexers, decoders,
kil flip-flops, counters, ALL, eic) through VHDL coding on FPGA/CPLD platforms.
MELEDDS225.4 I:':\'illll.l:ltl: :I-lld \r:nh. digital circuse dﬂlglns using mdusft}'-smndard EDA tools (Quartus Altera /
Nilinx ISE Suite) for correctness, efficiency, and performance.

Detailed Syllabus:
THEORY (3 Credirs):

Unit I: Introduction to VHDL (15 Hrs.)

Fundamental units of VIHDL, Library declaration, Entity declaranion, Architeeture declaration, Data rypes, Primitive
programming Dara Aaw programmung, Structural Programming, Signals and vardables, Test benches, State machines.

Unit II: Computer Structure and Arithmetic (15 Hrs.)

Computer types, Funcuonal units, Basic operatonal eoneepts, Von-Neumann Architecture, Bus Structures, Software,
Performance, Multiprocessors: and  Multicomputer, Data representation, Fixed and Floagng point, Computer
Arithmene’s: Addiion and Subtraction, Multiplicaton and Division algorithme, Floating-point  Arithmetic.
Implementation of Anthmetc circnirs in VHDL.

Unit 111: Registers, Memory, and Organization (15 Hrs.)

Repister transfer lanpuage, anthmene, k}gﬂ: and shifi mlrrn-—npe_rnnnns* arithmetic Ir;giréz_thft urir Mern_f:aq'systems
RAM, ROM, cache, and virtual memory basics. Instruction formars, addressing modes, memory-reference and 1/0
instructions. Introduction to CISC and RISC, Simple register and memory modeling in VHDI. Complex Instruction
Set Computer (CISC), Reduced Instruction Set Computer (RISC), CISC vs RISC.

Unit IV: Laboratory Work (1 Credit: 30 Hrs.)

Mote: The student is required to attempt at least 10 experiments
lmplementation of varous logic gates using VHIDL.

Desipn a 3 x 8-line decoder using VHDILL.

Implement the HALF Adder using VHDL

Implement the FULL Adder using VHDL.

Using VIIDL to implement Subtractors clecuits using 2's compliment method.
Implement the 4 x | and 8 x 1 Multplexer using VHDL.

Implemnent the Binary to Gray and Gray to Binary code converters using VHDL.
Implement the varous flip-flops using VHDL and verify the exataton tables.
Deesign an 8-bit ALU using VHDL.,

Implementaton of Booth’s Alporithm using VHIDL.,

Implementanon of synchronous counters using VHDL.

Implementation of Ripple Carey Ahead (RCA) using VHDL.

Ventication of the designed eirenits using FIGA.

e - B - R AR P R

Books Recommended:
1. William Stallings, Computer Organization and Architecture- designing for performance, Prentice Hall, New
Jersy.
M. Moris Mano, Computer System Architecture, Pearson/PHI, India
Carl Hemacher, ZvonksVinesic, SaleaZaky, Computer Organization, McGraw Hill, New Delht, India.

13

L
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Anrew 5. Tanenbaum, Svuctured Computer Organizanon, 3rh |~.¢il|.i:::n_ Pearson Bducaton Inc,

John P. Hayes, Computer Architecture and Orgamization, Tata McGraw Hill

NikrowsFaroughy, Digital Logic Design and Computer Organization with computer architecture for security,
MeGraw Hill Educauon.

o W g

CLO-PLO matrix for the courseMELEDDS225 (DIGITAL SYSTEM DESIGN and VHDL)

Unit-Wise CLOs PLO1 PLO2 PLO3 PLO4 PLOS PLOG6 PLO7 PLOS PLOO PLO1p  Avewge

cLO
MELEDDS225.1 2 i i l. 3 I = 2 k3 3 23
MELEDDS2252 2 3 3 i . B 3 3 3 3 26
MELEDDS225.3 . 3 3_ k3 2 3 | 3 3 3 3 2.7
MELEDDS225.4 3 3 3 2 3 | 3 3 3 3 2.7
Avernge PLO 2.5 3 3 175 3 1 275 2,75 3 3 2375
SEMESTER - IT s D =gl
MELEDAI225: Introduction to Al &Machine Learning Course Type: DCE
Ehhuica Total Maximum Marks Time Allowed for
Credits heon
d . .
Lecture  Tutorial — Pracdcal Internal Bind T4t Total Lxamination
Theory Lab
3 1] 2 4 28 5 18 100 1% Hours

Course Learning Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

Analyze the foundations of Artificial Intelligence and evaluate knowledge representation

MELEDAIZ25. : : : ;
e techniques using predicate logic and rules,

MELEDAIZ5.2 Ccmdu::: machine imnu_ng f:}:pe:_unmls by unplemenung linear regression and evaluating
supervised and unsupetvised leaming approaches

MELEDAI?25.3 Analyze and implement classification and clusrering algorithms to evaluate their performance
on real-world datasets.

e . Conduct practical experiments in Python to implement regression, classification, clustering, and
MELEDAI225.4 = P il P gre 2
timensionabity reduction techniques on real-world datasets.

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Foundations of Al and Knowledge Representation (15 Hrs.)

Detiniton of Artficial Intellipence (Al Al techniques and applications, predicate logic, knowledge representation as
facts and rules, procedural vs. declaranve knowledze, logic programming, computable functions and predicates, and
basics of mathematical foundatons for ML {matnx theory and statstics),

Unit II: Fundamentals of Machine Learning and Linear Regression (15 Hrs.)

Idea of machines learning from dara, supervized vs, unsupervised learning, elassification ¥4, regression, fundamentals
of model building, single variable linear regression, cost function, and gradient descent methods.
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Unit 111: Classification and Clustering Algorithms (15 Hrs.)

Classilication algorithms: Logisne regression, decision trecs, k-NN, support vector machines, multi-classification
strategies, overfitting, and optmization.

Clustening algorithms: K-Means dustering and applications, hierarchical clustering (agplomerative/divisive), and basics
ot PCA for dunensionality reducuon,

Unit TV: Laboratory Work (1 Credit: 30 Hrs.)

Note: The student is required to attempt at least 10 experiments

11
2

3.

B

10.
1L

2

13

14,

Implementaton of logical rules in Python,

Using any data apply the concept of:

Liner repressicn

Gradient decent

Logstic reg-ressmn

Te add the missing value in any dat set.

Perform and plot under fitting and overfitting 1a a data set.

Build a linear regression maodel to predict house prices using a dataset. Evaluate the model asing Mesn Squared
Error (MSE).

Implement logistic regression to classily emails as spam or not spam. Visualize the decision boundary and
evaluate aceuracy.

Apply K-Means to cluster customer data based on purchasing behavior.

Usze the Ellhow Methad ta find the Dplim:ﬂ] number of clusters.

Build = decizion tree model to elasaify irs Aower species. Visualize the tree struerure and analyze decision rules,
Train a random forest model on the MNIST dataser for digit recognition. Compare performance with a single
dm_ucm e,

Use Support Vector Machines (SVM) 1o classify two classes in a synthetic dataser. Experiment with different
kernels (lincar, polynomial, RBF).

. Perform PCA for dimensionality reduction on a high-dimensional dataset. Visualize data in a reduced 2D or 3D

space.

Books Recommended:

L.
2,

3
4.
5.
G

Sarnj Kaushik, Avtificial Intelligence, Cengage Learning,
Anindita Das Bharracharjee, Practical Warkbook Artificial Intelligence and Soft Computing for beginners,
Shrotf Publisher-X team Publisher.

Yuxi (Hayden) Liu, Python Machine Learning by Example, Packer Publishing Limited.
Tom Mirchell, Machine Leamning, McGraw Hill

Chrstopher M. Bishop, Pattern Recognition and Machine Learning, Springer,

T, Haste, B Tibshirani, |. Friedman, The Elements of Smustcal Learning, 2e.

| CLO-PLO matrix for the course MELEDAI225 (INTRODUCTION to Al &MACHINE LEARNING)

Unit-Wise CLOs PLO1 PLO2 PLO3 Pm4 FLDE PLOG6 PLO7 PLOS® PLOY PLOI0 "‘E‘.“g‘
. MELEDAI225.1 3| & 3 2 3 2 G Z . | & 3 2.5
 MELEDAIZ25.2 3 [ % 3 1 3 2 ] 1 2 2 2
 MELEDAI225.3 3 | 3 3 2 3 2 2 3 3 i 2.6
. MELEDAI225.4 3 3 3 1 3 I 3 ¥ 1 oo b |[as
 Average PLO 3 | 235 3 L5 3 1.75 175 .25 25 2.5 2.425

1= s Jes - W ALY T i =
k oa : e e e, e e SRR
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MELECPS325: Physics of Semiconductor Devices Course Type: Core
Yo Total Maximum Marks Time Allowed for
Th
Credits End Term E t_!ﬂt}:
Lecture Tutoral Practical Internal Total SRR ON
Theory Lab
3 ] 2 4 28 54 18 100 1% Hours

Course Learning Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

Explain erystal structures, solid-state materials, quantum models [Schrodinger equation,
MELECPS325.1 Kronig-Peancy model), carrier stanistics, and transport phenomena (mobility, hifetime, Hall
effect),
Analyze the wn:king p:im:ip.l{:s, -V characreristics, capacitances, and breakdown mechanisms
MEILECPS325.2 of semiconductor diodes; evaluate transistor action, gain parameters, and current distnbutions
in bipelar junction transistors using physical models.
Tnterprer the physics and device design considerations of MOSFETs, microwave
MELECP5325.3 semiconductor devices (IMPATT, TEDs), and optoelectronic devices (LEDs, zolar cells,
photoderectors); apply madels to assess device performance and propose design optimizarions.
Conduct laboratory experiments to characterize semiconductor devices {diodes, BJTs,
MELECPS325.4 MOSFETs, LEDs, and solar cells), verify theoretical models, and analyze experimental dara

using measurement and simulation tools.

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Solid-state Materials, Crystal Structure and Carrier Transport (15 Hes.)

Introduction to solid-state matedals — opucal and thermal properties, Crystal Strucrure; Space latuces, Primitve and
Unir Cell, Index system for crystal planes, Separanon between the parllel planes of a cubic crystal, Deserption of
Schrodinger wave equation: Physical nterpretavon of wave function, Kronig Penney Model, IK-space diagram,
Effective mass, Concept of Hole, Derivation of Density of state funcions, Fermi-Dirac Distrbution funcoon, Carrier
concentration 4t thermal equilibnium, Carner rransport Equation, Decay of photo excited earriers, carrier lifetime; Hall
effect

Unit II: Semiconductor Diodes and Bipolar Junction Transistor (15 Hrs.)

Semiconductor junctions: Homo and hetero Junction, Abropt and Graded juncoon, P-N Junction: depletion region,
diffusion, generation-recombination, Current-Voltage characteristics of PN junction, Depletion capacitance, Diffusion
capacitance, Juncuon breakdown phenomenon, Metal-Semiconductor Contacts: equilibrium, idealized metal
semiconducror junctions, non-rectifving (ohmic) conmcts, Schortky dinde, unneling. Bipoelar juncbon tranststors:
transistor action and dependence on device structure, current pain parameters, minorty carrier distribution and
terminal currents, Eber-Moll maodel

Unit IT1: Field Effect Transistors, Microwave and Opto Electronic Devices (15 Hrs.) )
Metal-Oxide-Sidicon System: MOS structure, capacitance, oxide and interface -ci':ﬁ.rgc (l:h:l;glng of traps, woneling
through cade), MOS Field-Effect Transistor: threshold voltage, deovaton of cumrent-voltage chamcrerisncs,
dependence an device structure. Small-geomerry effects: mability degradation due to channel and oxide helds, veloary
saturation, ballistic transport, hot-electron elffects, Sute-of-the-Art MOS Technology: Fin-FETs. Microwave Devic_ez-:
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IMPATT - Static and Dynamic Characreristics, Small signal analysis, T ransferred Electron -Dﬁ:i{q Nepgauve differenual
resistivity, Transferred Electron Model, Modes of operation. Opto-Electronic Devices: LED - Radiative rransition,
Emission spectra, Luminous efficiency and LED marerials, Solar cell and photodeteetors: Ideal conversion efficiency,
Fill factor, Equivalent circuit, Voo, Isc and Load resistince, Spectral responze, Reverse zaturation current in
photoderectar.

Unit I'V: Laboratory Work (1 Ceedit: 30 Hes.)

Note: The student is required to attempt at least 10 experiments

Study of Hall Effect.

Smdy of the effect of matedal parameters on the conducdvity of the matenal.

Design a diode in ATLAS TCAD/Synopsis Sentaurus and study its -V characteristics.

Study of depleton and diffusion capacitances of a diode in ATLAS TCAD /Synopsis Sentaurus.
Design a Schortky diode in ATLAS TCAD/Synopsis Sentaurus and study its [V characteristics.
Design a B]T in ATLAS TCAD/Synopsis Sentaurus and study its -V charactedstics.

Study of the effect of parameters of three repions on the characteristics of BJT.

Dresign a MOSFET in ATLAS TCAD/Synopsis Sentaurus and study its [-V charasctenisnues.
Study of the effect of parameters of different regions on the characteniznies of MOSFET.

10 Smudy the charactenstcs of Nano MOSFET.

11. Stady the characteristics of IMPATT diade.

12. Study the characteristics of Gunn diode.

13. Design a Solar cell in ATLAS TCAD /Synopsis Sentavrus and srudy its I-V characteristics.

14. Design a photodetector in ATLAS TCAD/Synopsis Sentaurus and study its 1-V characteristics.

M Pt LAY el e e

Books Recommended:

. Ben G, Sweetman, Solid State Elecrronic Devices, Prentce Hall of India Lid, N, Delli

2. Donald E. Neaman, Semiconductor Physics and Devices; Basic Panciples, McGraw Hill Publishing, 3ed
Edinon.

5. M. Sze, P'hysics of Semiconductor Devices, Wiley eastern Lird.

Azeroff and Brophy, Electronic Processes in Semiconductors, McGraw Hill Publishing Company.

A 8. Grove, Physies and Technology of Semiconductor Dievices, [ohn Wiley and Sons, New York.

O g

CLO-PLO matrix for the courseMELECPS325 (PHYSICS of SEMICONDUCTOR DEVICES)
Unit-Wise CLOs PLO1 PLO2 PLO3 PLO4 PLOS PLOG PLO7 PLOS PLO9 PLO10 = Average

e =2 CLO
MELECPS325.] 3 3 2 1 3 1 1 1 z 3 2.0
. MELECPS3252 3 3 5 2 3 1 2 2 2 3 2.4
MELECPS325.3 3 3 3 2 3 2 2 2 3 3 24
| MELECP$325.4 2 2 3 2 3 2 2 3 3 3 2.5
Average PLO 275 275 275 175 3 15 | 135 2 2.5 g 1 =23
11' - E .“._r:'-:-'_:'_ }- A= e = = - - 1
_i 2= ; i 15t I‘,_I}; -.5-:5: i R-m T "-,:".' ' i = § _':'."-..; 3l E
MELECMS325: Material Sciences and VLSI Technology Course Type: Core
Y iities Total Maximum Marks Time Allowed for
Credi Theory
_ redits End T gy
Lecture  Tutorial — Practical Internal dgutfcatii Total Examination
Theory Lab
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3 ] 2 4 28 54 15 100 1% Hours

Course Learning Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

MELECHMSIZ5.1 mﬂ_‘ﬁi[.‘_'-' materials based on their microscale & nanoscale properties, and evaluate the

significance of emerging matenals for furure electronic devices.
MELECMS325.2 Grasp the basic concepts of various steps involved in the fabrication of an ntegrated circuit.
MELECMS325.3 [_!nd-ers:rnrul -EIDS .-"VII.ST ﬁi‘bdmﬁﬂn- PCEis, scﬂ].i.ng.- and device structures, and apply
charactenzaton techniques for material and device analysis

Hmag.-‘z:: material properties, device charactenstics, and VILSI design technigues by using
MELECMS325.4 :xprr‘imtnm] methods, CAD tools, and MATLABR to model, simularte, and evaluate the

performance of sermconductor devices and digital circuirs.

Detailed Syllabus:
THEORY (3 Credits):

Unit [: Marterials and Their Properties (15 His.)

General classification of Matenals, An overview of Electrical, [Dielectric, Magnenc and Oprical properties of marerials.
Intraduction to nanotechnology, Classification of Low Dimensional Materials, Influence of physical dimension on
different propertics. Emerging materials for future Devices: Graphene, Carbon Nano mbes (CNT), Zn0O), SiC et

Unit I1: 1C Fabrications (15 Hrs.)

Steps 1C fabrication: Crystal Growth and Wafer Preparation, Epitaxy, Oxidation, Diffusion, Lithagraphy, Etching.
[solation Methods, Metallization, Bonding.

Unit 11I: VLST and Characterization Techniques (15 Hrs.)

MOS technology and VLS, scaling of MOS devices, NMOS and CMOS structures and fabtication. Characterzanion
Techniques: XRD), TEM, SEM, EDX.

Unit TV: Laboratory Work (1 Credit: 30 Hrs,)

Mote: The student is required to attempt at least 10 experiments

Finding the Elecrrical, magnenc and optical properties of marenal.

Study about Microwind tool and L {(Lambda) Rules for Layout Generation.
Study the temperarure dependence of resistviry of a semiconductor using four probe method.
Study C-V characteristics of MOSFET.

Finding the performance parameters of CMOS inverter.

Deesign of basie and universal pates using static design technique.

Design of basic and universal gates using dynamic design technique.
Design of combinanonal logic circuits using static design rechnique.
Design of combinational logic cireuits using dynamic design technique,

10 Design of sequental logic circuits using static design technique.

11. Dresign of sequental logic circuits using dynamic design technigue.

12, Design of arithmetic circuits using static design technigue.

13. Design of arithmenic logic circuits using dynamie design rechnique

e - T S R

Books Recommended:
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S. M. Sze, VLSI Technology, Megraw Hill Publishing Company:

Azeroff and Brophy, Electronic Processes in Semiconductors, MeGraw Hill Publishing Company:,
Jan M. Rabaey, Digiral Intended Circuits: A Design Perspective, Pearson Education.

N Weste D) Hame & A Bannerper, CMOS VLSI Design: A Circuits & Systems Perspective, Pearson.
Sorab K Ghandhi, VLS] Fabrcation Pranaples, Wiley India.

o

CLO-PLO matrix for the course MELECMS325 (MATERIAL SCIENCES and VLSI TECHNOLOGY)

Unit-Wise CLOs PLO1 PLO2 PLO3 PLO4 PLOS PLOG6 PLOT7 PLOS PLOY PLO10 *"‘E‘i:f‘
M_ELE.CMS_Z‘-ZE.I 3.0 25 ES 15 20 13 I S 1 2 25 20 2.03
MELECH‘ISEEE.Z 3.0 24 Za 15 20 1.0 20 ndli .5 20 211
MELECMS325.3 5.0 2.5 3.0 L 25 15 20 25 25 2.5 237
MELEE’.HS,'}EJ 3.0 30 30 2.0 3.0 10 25 25 30 30 260
Average PLO 300 265 2.75 187 237 1.20 2,0 412 2.62 237 2.28
= ' SEMESTER-ImI = |
MELECMC325: Mobile Communication and Wetworks Course Type: Core
YEiiiea Total Maximum Marks Time Allowed for
Credits Loy
\ . End T T
Lecture Tutorial Practical Internal i Total Examination
Theory | Lab
3 0 2 4 28 54 i8 100 1% Hours

Course Learning Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

Explain the fundamentals of cellulir communication systems, frequency reuse, interference,

MELECMC325. : :

MELECHCS2A handover, GSM architecture, logical channels, call flows, and 2.5G /275G standards

MELECMC325.2 Analyze spectral cfﬁdc.nq; of FDT'_*L-";. _TDI'L‘D'L and CDMJM evaluate link budpets, power
= spectrum, and propagation models for wireless networks i indoor/ outdoor environments.

MELECMC325.3 Apply equalization and diversity technigues in wireless communication systems; understnd

CDMA, 3G, 4G, and emerging 3G standards with protocols and call flows.
Conduct experiments and simulations en mobile communication systems, including channel
MELECMC325.4 modeling, BER analysis, link budget, fading, diversity, equalization, 4G /3G standards, and

eommunication experiments using LabView,
Detailed Syllabus:
THEORY (3 Credits):
Unit I: Cellular Communication Fundamentals and Architecture (15 Hrs))
Cellular Communicanion Fundamentals: Cellular system desipn, Frequency reuse, cell splitting, handover conceprs, Ca
channel and adjacent channel interference, interference reduction. Technigues and methads 1o improve cell coverage,

Frequency management and channel assignment. GSM architecture and interfaces, (GSM architecture detmls, GSM
subsystems, GSM Logieal Channels, Dara Encryprion in GSM, Mobility Management, Call Flows in G5M.25 G
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Standards: H_igh speed Circuir Swirched Dara (HSCSD), General Packer Radio Service {GPI{:»} 275 G Standards:
EDGE.

Unit IT: Wireless System Planning (15 His.)

Specural efficiency analysis based on calculations for Multiple access rechnologist, FDMA and CDMA, Comparison of
these rechnologies based on their signal separation techriques, advantages, disadvantages and application areas.
Wireless nerwork planning (Link budget and power spectrum calculations. Mobile Radio Propagation: Large Scale Path
Loss, Free Space Propagation Model, Reflection, Ground Reflection (Two-Ray) Maodel, Diffraction, Scattering,
Practical Link Budger Design using Path Loss Maodels, Ourdoar Propagaton Models, Indoor Propagaton Moedels,
Signal Penetration mnto Buldings. Small Scale Fading and Multupath Propagaton.

Unit IT1: Wireless Networks and Equalization (15 Hrs.)

Equalizabon, Diversity: Equalizets in & communications receiver, Alpunthms for adaptive equalization, diversiry
techniques, space, polarizanian, frequency diversity, Interleaving. Module 5: Code Division Multple Access. Higher
Generation Cellulsr Standards: 3G Standards; evolved EDGE, enhancements in 4G stndard, Architeeture and
tepresentative pratocals, eall flow for LTE, VaL.TE, UMTS, introduction to 3G,

Unit IV: Laboratory Work (1 Credir: 30 [rs.)

Note: The student is required to attempt at least 10 experiments
Hund en training on Mobile communications using kits
To simulare wireless channels

To study BER using different channel models

Study of Link and power budgets

To study different propagation models

To study fading

e study diversity

To Study equalizers

To study paladzation

10, To study signal processing in 56

11. To study FBMC and NOMA

12 Te study vadous 4G and 3G stendacds

13. Some communication expenments using LabView

b=l Bl L R o

Books Recommended:
1. V.K Garg, ‘]T_" Wilkes, :l’r'in{'ié;lc and ﬂppﬁcntiun of GSM, Pearson Education.
2. V.K Garg, 15:95 CDMA & CDMA 2000, Pearson Education.
3. T. 5. Rappaport, Wireless Commmunications Principles and Pracuce, PHI.

CLO-PLO matrix for the courseMELECMC325 (Mohile Communication and Networks)
Unit-Wise CLOs PLO1 PLO2 PLO3 PLO4 PLOS PLO6 PLO7 PLOS PLOY PLO10  Avemase

: CLO
MELECPE225.1 3 2 a2 i 2 1 | i z 17
MELECPE225.2 ¥ | 3 3 2 3 1 2 2 2 3 2.4
MELECPE225.3 3 3 3 2 3 1 2 2 2 3 24
MELECPE225 .4 3 3 3 2 3 1 3 2 3 3 26

. Average PLO 30 28 28 i8 | 28 | &0 | 2B 18 23 2.8 23

Page 37 of 65



M. Sc. Programme in Electronics

SEB[ESTER I

MELECME325: Microwave Engineering Course Type: Core

Hours Total Maximum Marks Time Allowed for
Credits Theory
Lecture  Tutoral  Practical Internal | lb“d Renty Total Examination
Theory Lab
3 0 2 B! 28 54 18 104 1% Hours

Cnu:m: Learning Dutmmcs (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

MELECME325.1 Analyze microwsave transmission line parameters and propagation characreristics.

MELECME3I252 Apply microway e nctwc:rL theory 1o ﬂ“a.'[u:-tte s- -parameters an and system behavior.

MELECME325.3 Examine the DPEl'!-ltlﬂl'l of microwave passne and acove components and pﬂrfﬂmancc of
macrowave tubes and semiconductor devices.

MELECMI325.4 Conduct and inrerprer microwave measurements for practieal applications and perform

experiments on microwave devices and svstems to validate theoretical principles.

Detailed Syllubus:
THEORY (3 Credits):

Unirt I: Miccowave Transmission lines (15 Hrs.)

Transmission Line and Distributed pacameters, Basic Transmission line equations, Solutions of Transmission line
equations, Physical sipnificance of Transmission line equations, Distortions in Transnussion line, Condition [or
Iniswruon less bne, Charctenstc impedance, Propaganon Conseant, Reflection and Transmission coefficients,
Velocity of propagation, Standing wave and Standing wave muio, Rellecton of Line terminated in impedance other
than characteristic impedance, Single stub impedance matching, Smith Chart.

Unit IT: Microwave Network Analysis (15 Hrs.)

Tmpcdmcc and Equr'.“alcrt R olta.gr.:s and Currents, Eqm'alﬂnr ‘-ﬂll‘igﬂ.‘ﬁ and Currents, The Concept of Impmancc
Cven and Odd Properties of £ (w) and (w), Impedance and Admittance Matrices, Reaprocal Networks Lossless
MNetworks, The Scattering Matrix, Reciprocal Nerworks and Lossless Networks, A Shift in Reference Planes |, Power
Waves and Generalized Seattering Parameters, The Transmission (ABCD) Matrix, Relaton to Impedance Mateix,
Equivalent Circuns for Two-Port Networks.

Unit I11: Microwave Waveguides and Devices (15 Hrs.)

Rectangular Wavepuides, Solunon of Wave Equations m Rectnpular Coordinates, TE modes in rectangulac
magnitudes, TM Modes in Recrangular wavegiide, Power Transmission in Rectangular Waveguides, Power Losses in
Rectangular Wavepuides, Excitations of Modes in Rectangular wavegumdes, Circular Wavegmides, TEM Medes in
Circular Waveguide, Klystrons: Mult-cavity Klystron and Reflex Klystron, Microwave Tunnel Diode Gunn Oscallator,
Travelling Wave Tube, Charactenistic Impedance of Micro strip Lines and Quality factor of Micro-stdp lines,
Charactenstic impedance of Parallel stap lines and Attenuation losses, MMIC Fabricauon techniques.

Unit I'V: Laboratory Work (1 Credic 30 Hrs.)

MNote: The student is required to attempt at least 10 experiments
1. Study of different Microwave puide components.
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Determinanon the frequency and wavelength in-a rectanpular wave puide working on TE1D made.
Finding the sranding wave rane and reflecoion coetficient.

Measurement of unknown unpedance wath smuth chare

Stucly the VI characteristics of Gunn diode.

Finding the O/P power and frequency as a function of valtage in case of Gunn diode.

Finding the O/P power and frequency as a function of voltage in ease of Magic tee.

To study insertion lasz and artenuation of an attenuator.

Study the Characreriztics of various modes of Klystron

i} Various experiments using MATLAB and HESS Tool

S Uk g

5 e

Eunks Recommended:

1. 5 R'lghuwlnsht, Microwave Lngmeenng., {"E;L'.Lgag:
3.Y. Liao, Microwave Devices & Circuits; PHI 3rd Esl
A Das and S.K. Das, Microwave Engineering; McGraw Hill Education
5. Vasuki, D Margaret Helena, R Rajeswan, Microwave Engineering; MHE.
Om P. Gandhi, Microwave Engineering and Applications; Pergamon Press.
David M. Pozar, Microwave Engineering, John W’i’éey.& Sons.

AT Rk e s

CLO-PLO matrix for the course MELECME325 (MICROWAVE ENGINEERING)

Unit-Wise CLOs PLO1 PLO2 PLO3 PLO4 PLOS5 PLOG PLOT7 PLOE PLOY PLO1 ﬁ'&‘i‘g’-‘
| MELECME325.1 i 3 3 2 2 1 2 3 2 3 24
| MELECMEJIE 2 3 3 3 2 2 | 2 3 2 3 2.4
MFLECMEJE&J 3 3 3 2 Z 1 z 3 2 3 24
_ MELEEME.E-_?? 4 3 3 3 2 2 1 2 3 2z 3 24
Average PLO 3 3 3 2 2 1 2 3 2 3 24
; STk . SEMESTER-IIT e
 SES i - i . R T ! —_i 2 -__-l.: e -
| MELEDAM325: Advanced Microprocessors and Microcontrollers Course Type: DCE
|
| Hours Total Maximum Marks Time Allowed for
. Theory
s . Cradiss End T“m Examination
Leciure Tutorial Practical Internal Total
Theory  Lab
' 3 L] 2 4 28 54 18 100 1% Hours

Course Learning Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

Understand the architecture, working, addreéssing modes and segmentation of 8086
microprocessor. Knowledge of Pin layour and functional signals of 8086, Companson of
features of advanced microprocessors. Understanding the recent trends i microprocessor

MELEDAM325.1

design and evaluton,
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Understand the 8086-instrucuon set, the role of processor in execution and control. Develop
MELEDAM325.2 assembly lanpuage programs for compurational and control tasks. Demonstrate problem

solving using 8086 assembly programming.

Understand 8086 interrupts, interrupt service routines and mterrupt  vector tables.
MELEDAM3253 Implementation r:F_.'s.:[..Fs using interrupts. Evaluate the 8259-interrupt controller and B284A

clock generator. Differentiate the minimum and maximum mode operation with 8288 bus

controller.

Write assembly pragrams for 8086 utilizing various addressing modes in TASM, MASM et
MELEDAMS25.4 Interfacing various modules like 8233, 8259 and other modules with stepper motor, 7-sgement,

LCD. Keypad. Conduct of assembly programs using PIC16F84A.

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Introduction to x86 Microprocessor family (15 Hrs.)

Introduction o 8086 Microprocessor, Working and Architecture of 8086, chismr urgxmi.;f.:uinﬁ of 8086
Microprocessor, Addressing Modes and memory segmentation in 8086. Pin Description of 8086, Features and
comparison of 80186, 80286, 80386, 80486 and Pentium Processors.

Unit IT: 8086 Instructions set and Assembly language Programming (15 Hrs.)

Instruction set of BOBG Microprocessor: Data mansfer instructions, Anthmetic and Logical instructions, Branch
Instructions, Processor control instruction, Stmng operation instructions. Assembly language Programming for 8086
microprocessors. Lse of Macros and Procedures in ALP.

Unit IT1: Intecrupts, Timing of 8086 and PIC Microcontrollerl5 Hrs.)

Interrupts and interrupt service subroutines, 8086 I:t;-rupl Structures, Interrupt Vector table, various types of
Interrupis. ALP using interruprs, 8239 Programmable Interrupt Controller, Interfacing & Programming, Architecture
and operation of 8284A Clock Generator, Minimum and Maximum Mode 8086 System Introduction o PIC
Microconiroller famibies (8/16 and 32 bit), PIC 16F senes family overview of architecture and peripherals, Pin diagram
and Architecture of PIC16F84/PIC16F84A Microcontroller and addressing modes.

Unit TV: Laboratory Work (1 Credit: 30 Hrs.)
Mote: The student is required to attempt at least 10 experiments

The laboratory work shall be based on units I-111. Wrtng assembly for 8086, 16-bit additon, subtraction. Addressing
modes using TASM, MASM and PIC simulator. Interfacing of 8235, 8259, Stepper Motor, 7-segmant display, keypad
controller. Writing Assembly programs for PIC 16F84A demonstrating the addressing modes (direct, indirecr,
immediare, etc.

Books Recommended:

1. B. Bray, Introduction 1w 8086, 8018680286, 80386, 80486, Pentium and Pentivm Pro Processors, TMG

2. Daniel Tabak, Advanced Microprocessors, MeGraw-Hill.

3. A P.Godse, D. A, Godse, Advanced Microprocessors, Technical Publications.

4 K. M Burchandi, A. K. Ray, Advanced Microprocessors and Peripherals, Tata McGraw Hill Education.

5 Tim Wilmshurst, Designing Embedded Systems with PIC Microcontrollers: Principles and Applications,
Elsevier Publication.

6. Martin Bates, Interfacing PIC Microcontrollers Embedded Design by Interactive Simulation, Elsevier
Publication.
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CLO-PLO matrix for the courseMELEDAM325: ADVANCED MICROPROCESSORS and

M[CRDEDNTRDLLERS]
Unit-Wise CLOs PLO1! PLO2 PLO3 PLO4 PLOS PLOG6 PLO7 PLOS PLOY PLO10 "‘Ef:f"
MELEDAM325.1 3 3 ] 1 3 1 ! > 3 3 21
MELEDEMHE" 3 3 3 | 3 | 1 3 2 2 22
MELH_:M”H' % | -§ 3 1 3 | | ] ) 2 23
MELE{_:A""“E‘ 5 | 3 25 12 3 v5 | 17 22 20 3 2,33
Average PLO 3 3 262 105 3 112 115 2.55 2.05 25 22
SEMESTER - 11T [
MELEDDA325: Introduction to Data Analytics Course Type: DCE
TTours Total Maximum Marks Time Allowed for
Credirs - Theory
Lecture  Tutorial Practical Internal End Tenn Total Examination
| Theory | Lab
3 0 2 4 28 54 18 100 1% Hours

Course Leaming Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

MELEDDA325.1 Analyze Ll_lE prﬂ:&ﬁ:lﬂ.n‘.rf data science and conduct Explf}rzftm'y data analysis using quantitative
and graphical techniques to draw conclusions and predictions.
Ewaluate fearure generation and selection methods to extract meaningful insights from datd and

MELEDDA325.2 i :
apply them o real-warld applications such as customer retention.

MELEDIDA325.3

Conduct effective data visualization and analyze ethical issues in data science, including privacy,
security, and bias, while exploring industry applications and future trends.
Conduct hands-on experiments in Python for data manipulation, visualization, regression, and

MELEDIDA325.4 ;
oSt clustering to analvze and interpret real-world datasets.

Detailed Svllabus:
THEORY (3 Credits):

Unit I: Introduction to Data Science and Data Analytics (15 Hrs.)

Introduction to Dats Saence, Different Sectors using Data science, Purpose and Components of Python in Data
Science. Data Analytics Process, Knowledge Check, Fxploratory Data Analysis (EDA), EDA- Quantitative technique,
EDA- Graphieal Technique, Data Analytics Conclusion and Predictions.

Unit II: Feature Generation and Selection in Data Science (15 Hrs.)
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Feamre Generation and Featire Selecoon (Exmracting Meaning from Data) - Modvaang application: user [customer)
retention- Featre Generation (brainstorming, role of domain expertise, and place for imagination)- Feamre Selecuon
alponithms.

Unit ITI: Data Visualization and Ethical considerations of data Seience (15 Hrs.)

Data Visualization- Dasic pancples, idess and tools for dam visualization, Examples of inspiring (indusiry) projects-
Exercise: ereate your own visualization of a complex dataser Applications of Data Science, Dam Science and Ethical
lssues- Discussions on privacy, securiry, ethics- A look back at Data Science- Next-generation data scientists.

Unit I'V: Laboratory Work (1 Credit 30 Hrs.)

Mote: The student is required to attempt at least 10 experiments

I. Python Environment setup and Essentials

2. Mathemantcal computing with Python (NumPy).

3. Scentific Computing with Pythoa (S<iPy).

4. Data Manipulaton with Pandas.

5. Prediction using Seikit-Learmn

6. Data Visualization in python using marplatib

7. Use Python librades like Pandas o clean the data {removing duplicares, filling or dropping missing values,
converting data types, etc.).

8 Caleulare basic summary staristics (mean, median, made), visualize dara distributions, and idenrify trends or
patterns.

9. Create scatter plots, line graphs, or heatmaps o visualize correlations of a dataser containing multple variables
{e.g, product price, customer age, and purchase frequency).

10. Analyze the frequency distribunon of each caregary and visualize it using bar plots of a dataser with categorical
vanables (e.g;, survey responses or product categories).

11, On a datasct with missing values, apply different strategies like imputing missing values using the mean/median,
forward filling, or removing rows with missing dara.

12. Provide Apply lincar cegression to predict sales on a damser with independent variables like advertising budget
and product price, and the dependent vanable as sales.

13, Apply K-means clustering to group similar data points together (e.g., customer segmentauon based on
purchasing behavior) in a dara ser.

14 Apply time series analysis techniques like moving averapes, and ARIMA models 1o lorecast future values on

~ stock market data. -

Books Recommended:

1. Joel Grus, Data Science from Scrateh, Shroff Publisher Publisher /O Reilly Publisher Media

2. Annalyn Ng, Kenneth So0, Numsense! Data Science for the Layman, Shroff Publisher Publisher

3. Cathy O'Neil and Rachel Schutt. Doing Dara Science, Straight Talk from The Fronthne. O'Reilly Publisher
Media,

4. Jure Leskovek, Anand Rajaraman and [effrey Ullman. Mining of Massive Datasers. v2.1, Cambridge University
Press,

5. Juke VanderPlas, Python Data Science Handbook, Shroff Publisher Publisher /O'Reilly Publisher Media

6. Philipp Janert, Data Analysis with Open Source Tools, Sheoff Publisher Publisher /O'Reilly Publisher Media.

CLO-PLO matrht for the l:ourse"»IELFDD.ﬂ'?:: {T“TI'RODUC[‘IDN to DATA ih\J:"sL"i"l'ICSj

Umi—Wml: CLOs PLO1 sz PLO3 PLO4 PLOS PLOG6 PLO7 PLOS PLO9 PLOfa  AYemEe

L CLO
MELEDMS425.1 3 3 5§ || 2 3 2 2 3 3 2 2.6
MELEDMS425.2 3 3 3 i 3 1 2 7 3 3 2.4
MELEDMS425.3 3 | 3 3 2 3 2 1 2 3 3 2.5
. MELEDMS425.4 5 | 2 3 1 3 2 N T 3 3 2.4
© Average PLO 3 | &7 | 3 15 3 175 175 235 3 295 | 2475
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SEMESTER - 111

MELEDMNN325; Neural Nerworks and Deep Learning Course Type: DCE
Hours Total Maximum Marks Time Allowed for
Credits Fnd Taomn E 'I'hir:ﬂl.}’.
Lecture Tutorial  Practical Intemal ———— Total RREAIRALion
Theory  Lab
3 a 2 4 28 54 18 100 1% Hours

Course I.F:min.g Outeomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

MEL RN 1 Understand the fundamental prnciples of neural nerwarks, leaming techniques & network
i i architectures to design and evaluate efficient neural models
MELEDIKN325.2 Analyze, design, and apply advanced neural network models for solving complex leaming tasks
MELEDNN325.3 Implement deep leaming models using popular frameworks and apply appropriate op tmization
technigues 1o improve model perfarmance.
Design, train, evaluate, and deploy deep lcarni.r;g models—including CNINs, RNNs, and DNNg
MELEDNN3254 and critically compare model architectures, activation functions, and transfer learning

approaches (e.g. via K_aggh:}
Detailed Svlabus:
THEORY (3 Credits):

Unit I: Introduction to Artificial Neural Nerworks (15 Hrs.)

Introducdon; Biﬁ]ﬂgimi Neuron, Idea of computanonal units, McCulloch=Pitts unit and Threshold .I.a-gic Linear |
Perceptron, Percepuon Learning Algonthm, Linear separability, Convergence theorem for Percepiron Learning
Algorithm, Type of nerwork architecture, Gradient Descent learning, Back propagation

Unit 1I: Advanced Neural Nerworks and Deep Learning Models 15 Hrs.)

Recurrent Neural Metworks: Back propagaton through .n.mr:, Long Shore-Term Memory Bidirectional [STMs,
Bidirectional RNNs; Difficulty of training deep neural nerworks, Greedy layer wise training. Introducton to Generative
models: Restrictive Boltzmann Machines (RBMs), Introduction 1o Convolutional Neural Networks: LeNet, Alex Ner,
ZF-Net, VGGNet, GoogLeNet; ResNet, Deep Reinforcement Learning.

Unit III: Deep Learning Frameworks and Optimization Technigques (15 Ers.)
Deep Learning Tools: Caffe, Theano, Torch, Parsmeter Tuning: Newer optimization methods for neural networks

(Adagrad, adadelta, rmsprop, adam, NAG), second order methods for training, Saddle point problem in neural
networks, Regulavization methads (drapout, drop connect, batch normalizaton).

Unit TV: Laboratory Work (1 Credit: 30 Hrs.)
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Note: The student is required to attemprt at least 10 experiments

Introduetion 1o Kaggle and how it can be used o enhance visibility.

Build general fearures ro build a model for text analynes

Build and deploy your own deep neural nenwork on a website using tensor fow

Implement the perceprron learning alpodthm for a simple binary classification problem, such as classifying

linearly separable data,

Train a neural network with mulnple layers using back propagation to solve the XOR problem.

Build and teain 2 CNN on a dataset like MNIST for handwritten digit dassification

Train a deep neural nerwork with more than 3 ludden layers on the CIFAR-10 dataser, 2 benchmark for finage

classitficanon.

8. Compare the performance of ReLl and Sigmoid activation functions in & neural network on a simple
classificanon ask.

9. Implement an RNN to predict the next word in a sentence or a character sequence (e.g. Predicting text or time-
senes data),

10, Use a re-trained CNN model (e.g, VGGNet or ResNet) on a new dataset for a classificanon task.

et

e L

Books Recommended:

Simon Haykin, Neural Networks and Learning Machines, Pearson.

Chrstopher M Bishop, Pattern Recogniton & Machine Learning, Springer.

Goodfellow, 1., Bcngm, Y., and Courville, A., Deep Learming, MIT Press.

Bishnrp, C. M., Parrern Recognition and Machine Learning, Springer.

John D Kelleher Deep Leanung, MIT Press.

Hao Dong; Zihan Ding, Shanghan Zhang, Deep Reinforcement Leaming: Foundanons, Algarithms, and
Applications, Sprnger.

alhect i o B i el i

CLO-PLO muatrix for the courseMELEDNN325 (NEURAL NETWORKS and DEEP LEARNING)

Unit-Wise CLOs  PLO1 © ‘f "'f PLO4 PLOS PLO6 PLO7 PLOS PLOY PLO10 "‘E"E".f"
MELEDNN325.1 30 25 | 20 15 20 15 25 20 25 20 215
MELEDNN325.2 30 30 | 25 2.0 23 1.5 1.3 20 25 25 2.30
 MELEDNN3253 30 30 30 15 23 15 | 20 25 25 30 2.45
MELEDNN325.4 30| 30 |38 15 30 1.5 25 3.0 30 30 2.65
Average PLO | 300 287 262 | 162 250 130 | 212 2.37 2.62 2.62 2.38
: [ 5 | SEMESTER-II § : §
- MELEDPA325: Programming for Al Course Type: DCE
| — = e i Time Allowed for
= ! ; . i . Theory
Credits
End T e
Lecrire | Tutotial'| Practical Tiithtil et TR | rpagal Examination
I'heory Lab
| 3 0 2 T 4 28 | 54 18 100 1% Hours

Course Leaming Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:
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* Famibiarize with .[’yﬂ'lrm ﬂﬁ'ﬂh}pmmr environments (Jupyter, PyCharm, VS Code:l-_[::;dersrmﬂ
Python syniax, variahles, dara types, and control structures. Develop modular programs using
functions and modules. Tmplement Python data structures. Apply file handling techniques for
reading and writing dara.

MELEDPA325.1

Understand the object-oriented concepts. Applying the object-oriented principles in Python.
MELEDRPA25.2 Able to differentiate between composition and inhetitance in software modelling. Pesform data
apprepation, statistical aralysis and array maﬂlpuhtl::m
Ei.-ﬂ'_:'.I_EI}[’MEiH :"npp]'; the pand:q for data handling using series and Data frames. Perform indexing, selecuon
and filtering and manipulation of data. Create visualization using matplotlib and 3D plots
- "'I.‘G'nl‘.m.g basic programs in |w1hun thmrmétrnnng basic data types, conditional statements,
MELEDPA3I2S4 loops, functons and other data structures using Jupyter notebook. Classes and objects, Object

Drifn_tcd programming, arrays and other data structures using Numpy.

Detailed Syllabus;
THEORY (3 Credits):

Unit I: Basic Python Programming (15 Hrs.)
Introduction to Development Environments: Familiadzation with Jupyter Notebooks and Python IDEs like PyCharm
and Visual Studio Code. Python Basics: Syntax, Variables, Data Types, and Control Structures. Functions and Modules:
Defining Functions, Scope, and Tmporting Modules. Data Strucnures: Lists, Tuples, Sets, Dictonaries, and
| Comprehensions File Handling: Techniques for Reading from and Writing 1o Files.

Unit I1: OD.F and NumPy (15 Hrs,)

Introduction to GOP Conceprs, Classes and Objects, Attributes and Methods, Constructors method), Encapsulation,
Inheritance, Polymorphism, Speciul Methods, Class and Stune Methods, Property Decorators, Composition vs
Inheritance.

NumPy: Understanding arrays, Data Types and Attributes, Array Creation and Properties, Indexing and Slicing, Array
Mathematics (Addinon, Subtracuon, Scalar Multiplication, Division), Aggregation and Staristical Functions, Array
~ Manipulation (Reshape, Concatenate, Split),

Unit ITI: Data Gpmnﬂna and Finmng (15 Hrs.)

' Pandas: Series and Data Fr rames, Dat [mpn-mng and L.xpurung, Diata Gm.mng and Preparation, Data Ma b-{'au.l.pul.mun

{Indexing, Selection, Filtering), Working with Missing Data, Group by Operations, Merging and Joining DataFrames,

Reshaping and Pivoung.

Basic Plottmp with Matplotlib (Line Graphs, Bar Charrs, Histograms, Searter Plots), Customizing Plots (Colors, Tabels,

Legends), Advanced Plottng Techniques (Subplots, 3D Plots, Interactive Visualizavons), Introduction to Seaborm,

Seaborm’ Bult-ln Daasets, Statstcal Plotting with Seabom (Distdbuden Plets, Categorical Plots, Pair Plots,
| Heatmaps).

Unit IV: Laboratory Work (1 Credit: 30 Hrs.)

MNote: The student is required to attempr at least 10 experiments

The laboratory work shall be based on units I-111L Writing simple pythan seript, creating vanable of different types,
programs using if, if else, lnops {for, while), nested loops. Defining user functions and the functions from the standard
Lbrary. Object oriented programs using python. Numpy for arrays, sets and lists. Diata manipulation (indexing, selection
and filtering). Basic plotting with matploilb,

|
| Books Recommended:
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A- Downey, Think python. “O"Reilly Media, Inc.".

Z. A. Shaw, Learn Python The Hard Way. Addison-Wesley Professional.

A. Sweigart, Invent your own computer pames with python.

P. Barry, Head first Python: A brain-friendly guide. “O"Reilly Media, [ne.".

E. Matthes, Python erash course: A hands-on, project-based introduction to programming, Na Starch Press.

| S P B e

CLO-PLO matrix for the course MELEDPA325 (PROGRAMMING for AI)

Unit-Wise CLOs PLO1 PLO2? PLO3 PLO4 PLOS PLO6 PLO7 PLOS PLOY PLO "‘E"E‘:}E'
MELEDPA325L 3 | 3 | 2 | 1 3 1 1 2 2 3 21
 MELEDPA325.2 3 3 3 1 3 1 { 3 2 3 23
MELEDPA3253 3 E 1 3 i 3 ! 3 2.2
MELEDPA325.4 3 3 25 1.2 3 16 1.5 23 21 3 2.3
Average PLO 3 3 262 105 3 L5 | 107 2.57 177 3 2.22
SEMESTER - IV

MELEPPI425: Project/ Internship Course Type: Project

Hours Total Maximum Marks Time Allowed for
Credits Bad e Tht:.-oryr
Lecture Tutorial  Practical Internal Total Examination
Theory Lab
0 0 12 6 42 0 108 150 0

Course Learning Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

MELEPPI4251 ]dt?ﬂﬂf}' nnd"d_c-t_?:nlc a n:ﬁl:an:h or i.ndust:ry-réli::nnt problem in electronics, and formulate clear
nbjectives for praoject execution.

MELEPPI425.2 Apply rhmrﬂ.t.mnl kr_mwtedgt and technical skills to desipn and implement a solution through
hardware or simulation tools.

Analvze and interpret experimental/simulagon results, and validate solutdons against expected

MELEPPI4253
BULComes.

MELEPPI425.4 Prepare anr.li present & project dlih‘lllﬂ'lﬂ‘l.lml.; repott that demonstrates techmical writing,
documentatian, and effective communicanon of results:

MELEPPI425.5 Demaonsteate professional ethics, teamwork, and independent learning while complenng
praject tasks within the given timeframe.

MELEPPI£25.6 Wrire and present research ou puts in the form of a conference /journal paper or deaft a patent

application hased an project outeomes,

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Problem Identification & Literature Survey (15 Hrs.)
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s Seleetion of research /industry problem in electronics.
¢ Literature review and gap analysis.
¢ [Formuladon of problem statement and abjectives.

Unit IT: Research Methodology & Project Planning (15 Hrs.)

s  Understanding research methodology in elecironics.
*  Project planning, milestones, and resource allocation
*  Selection of wols {hardware platforms, MATLAB, Python, simulation software, PCB tools, etc.),

Unit I1[: Desigm & Implementation
. :‘Lpplicm.inn of rh::nrctir;n]"]»:.nnwjrdg:.
*  Design and simulation of circuits, systems, or alporithms,
* Hardware implementation (if applicable).
Unic 1V: Testing & Validaton
* Experimental setup, data collection, and performance I'."'-";Il.l:ll.‘i:DIL

=  Companson with existing methods,
* Validavon of results against objectives.

Unit V:Documentation & Dissertation Writing
= Structure of dissertaton/report (introduction, methodolopy, results, discussion, conclusion).
» Technical writing and referencing siyvles (TEEE, APA).
* DPlagiansm checks and ethics in reporung.
Unit VI: Research Dissemination & Presentation
*  Wriling a conference/journal paper.
*  Preparing oral/poster presentnions.
* Communication skills for defense/viva-voce.

Books Recommended:

C.R Kothan & Gaurav Garg — Research Methodology: Methads and Technigues (New Age Tnternational)
R. Panneerselvam — Research Methodaology (PHI Learning)

G5, Sawhney — Fundamentals of Electrical and Electronics Engineering (LK. International)

AR Senthil Eumar — Reseacch Methodology (University Science Press)

Rajasekar, Philominathan & Chinnathambi — Research Methodology

R

CLO-PLO matrix for the course MELEPPI425 (PROJECT/ INTERNSHIP)
Unit-Wise CLOs PLO1PLO2 PLO3 PLO4 PLO5 PLOG PLO7 PLOS PLO9 PLO10  ‘VEree

: CLO
MELEPPI251 @ 3 | 2 3 1 2 2 3 2 2 3 23
MELEPPI425.2 T | 3 3 1 3 E 3 2 2 3 25

| MELEPPI425.3 = 3 3 3 2 3 2 3 2 2 3 2.7
MELEPPI425.4 R 2 3 3 2 3 3 2 2 2.4
MELEPPI425.5 2 2 2 2 2 3 3 3 2 2 23
MELEPPI425.6 3 | 2 3 3 3 3 3 3 2 3 28
Average PLO 27 | 23 7 2.0 27 3 [ 3D 25 2.0 23 249

b P R L T B S caaa

Page 47 of 65



M. Sc. Programme in Electronics

MELEPPI425: Project/ Intemship Course Type: Project
Hours Total Maximum Marks Time Allowed for
Credits Theory
End T R
Lecture  Tutorial — Practical Internal i Total Examination
_ Theory  Lab
2 L] 4 4 28 0 80 72 ]

Course Leamning Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

3 i Identify a relevant research/industry prc::bierﬁ in electronics, conduct literature survey, per form
MELEPPI425.1 i : A
gap analyzis, and define problem statement, objectives, and scope.

Fn z Apply appropriate research methodology and prepare a detailed projecr plan with defined
MELEPPI423.2 ; : : .
milestones, rezource allocation, and selection of suitable hardware /goftvare tools
Design and implement a system/ circuit/algorithm through hardware or simulation, conduct

MELEPPI4253.3 : i e

experiments, evaluate performance, and validate results againsr abjectives.
MELEPPI435.4 Prepare project dissertation/ report following academic and ethical standards, write technical
MELE 2

papers for conference/ joumnal, and deliver effective oral/ poster presentatons with confidence.

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Problem Identification & Literature Survey (15 His.)

Sclection of research /industry prablem in electronics.
» Literature review, gap analysis, and defining research motvation.

¢ Fortmulation of problem statemment, objectives, and scope.
Unit II: Research Methodology & Project Planning (15 Hrs.)

»  Research methodology in electronics.
* Project planning: milestones, scheduling, and resource allocavon
*  Selection of tools: hardware platforms, MATLAB, Python, simulation software, PCB wals, etc.

Umit TIT: Design, Implementation & Validation (15 Hrs.)

Application of theoredcal knowledge in circuit/ system/algosithm design
o  Simulation and hardware implemenration (if applicable).
s  Experimental setup, data collection, and performance evaluation.
= Comparison with exisung methods and validaton against objectives.
Unit IV: Documentation & Research Disseminarion (15 I1rs.)
¢  Dissertation/report writing: structure (introduction, methodology, results, discussion, and conclusion).
* Technical writing, referencing styles (IEEE, APA), plagiarism checks, and ethics.
»  Writing conference/journal papers, preparing oral/poster presentations.
= Communicition ekills for defense;/viva-voce,

Books Recommended:
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1. C.R. Kothar & Gaurav Giarp — Research Methadnlogy: Merhods and Technigues, Age Tnrernational.
2. R Panneerselvam — Research Methodology, PHI Learning,

3. G 5 Sawhney — Fundamentals of Electrica] and Electronics Engineedng, 1. K. Internatonal

4. A R. Senthil Kumar - Research Methodology, University Science Press,

5. Rajasekar, Philominathan & Chinnathambi — Research Methodalogy.

CLO-PLO martrix for the courseMELEPPI425 (PROJECT/ INTERNSHIP)
Unit-Wise CLOs PLO1PLO2 PLO3 PLO4 PLOS PLOG PLO7 PLOE PLOY PLO1p  Avemae

CLO
MELEPPI425.1 3 2 2 1 2 2 3 ] 2 3 21
ME‘.LEFFEEE_I 2 3 3 1 2 2 3 2 3 3 24
MELEPPI425.3 3 3 3 1 3 2 3 s 3 3 27
- MELEPI'I425.4 2 2 2 3 3 3 2 2 3 2 24
Average PLO 25| 25 28 1.5 25 |2y |oEE 1.8 28 2.8 2.4
o Az : i 3 SEMESTER Iv
MELEPIT425 :Industrial Tmlru.n.g and Seminar Course Type: Project
Haiits Total Maximum Marks Time Allowed for
: Theory
Credits End Term Bicatiilnats
Lecture Tutorial — Practical Internal Total o
Theory Lab
0 0 4 2 14 ] 36 50 2 Hours

Course Learning Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

Deliver an effective technical presenration on a recent advancement in Electronics &

MELEPIT425.1 Communication, demonstrating clanty of thought, content organization, communication skills,
and ability to respond to qucrics

| Apply theoretical anviq_dgc 1y practical scenarios dunng indusinal taming, pain hands-on

MELEPIT425.2 exposure to emetping technologics, and prepare a comprehensive training report with

evaluation from the host msttute.

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Seminar Work (1 Credir)

Each student shall be required to deliver a power point presentation on any topic pertaining to some latest area in the
field of Electronics & Communicaton. Each student shall be evaluated for his/her Seminar Work by a team of faculty
members headed by the Seminar Incharge.

Unit I1: Industrial Training (1 Credit)

The students are required to undergo training at same centre of excellence, outside the State, to get additional exposure

in the new and emerging areas in the field of Electronics. Training Incharge/s from the Department shall accompany
the students for maldng necessary academic and other arrangements at the host institute. At the end of the training
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programme, the performance of the students shall be evaluated by the host instirute in eollaboration with the Training
Incharpe.

CLO-PLO matrix for the course MELEPIT425 (INDUSTRIAL TRAINING AND SEMINAR)
Unir-Wise CLOs PLO1 PLO2 PLO3 PLO4 PLO35 PLO6 PLO7 PLOS PLOY PLO  Avemge

_ _ cLO
- MELEPIT425.1 3 1 | 2 3 2 2 1 2 2 _ 1 1.9
MELEPIT425.2 3 - O | - A0 2 . 2 2 x 3 3 25
Average PLO 00 20 25 25 20 20 13 20 25 2.0 2.1
SEI\'[ESTER IV
MELEPIT425 : Industrial Training and Seminar Course Type: Project
Hours Total Maximum Marks Time Allowed for
Credits - Ay
. End : I
Lecture Tutorial  Practical Internal Amin Total Examination
Theory  Lab
0 0 pl 12 84 216 300 Y2 Hours
Course Learning Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:
MELEPIT425.1 Identify and select seminar topics in emerging areas of Electronics.
MELEPIT425.2 Prepare and deliver structured seminar presentations with clanty.
MELEPIT425.3 Demonstrate effective communicauon, discussion, and listening skills during seminars.
MELEPIT425.4 Apply theoreucal knowledge to practical problems encountered during industrial training.
MELEPIT425.5 Analyze industnal workflows, rm':thndniogms and rechnolagies ohserved du.nng training
MELBRI T35 Diemonstrate use of modern tools and tcduuqucs relevant to Electronies & Conununication
indusries.
MELEPIT4257 Exhibit professional ethics, responsibility, and adherence to v.'ﬂrkphct pmcuc:s
MELEPIT425.8 Work effectively both as an individual and as part of a team in an industrial environment.
MELEPTI4259 PPrepare structured industrial teaining reports with appropriate qnnl}'ﬂs and documentation.
MELEPIT425.10 Demonstrate problem-solving abilities by correlating industrial expetience with academic
knowledge.
MFET EPTT425.11 Propose innovative solutions, improv ements, or Prn}ect ideas inspired by industrial r::{pﬂﬁurc.
MELEPIT425.12 Integrate seminar and training, learnings into a holisic understanding of Electronics as a
discipline.

Detailed Svllabus:
THEORY (3 Credits):

Unit I: Seminar Work ( Credit)
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Each student shall be required to deliver a power point presentation on any ropic pertaining o same latest area in the
tield of Elecrronics & Communication. Each student shall be evaluated for his/her Seminar Work by a team of faculty
members headed by the Seminar Incharge.

Unit IL: Industrial Training {CrEdlt}

The students are rqu.l.rEd ro undergo training at some centre of excellence, outside the State, to get addirional exposure
w the new and emerging areas in the field of Clectronics. 1 runing Incharpe/s from the Deparunent shall accompany
the srudents for making necessary academic and other arrangements ar the host insnrure. At the end of the training
pm&mnunt the performance of the students shall be evaluated by the host institute in collaboration with the Training
Incharge.

CLO-PLO matrix for the course MELEPIT425 (INDUSTRIAL TRAINING AND SEMINAR)

Unit-Wise CLOs PLOI1 PLO2 PLO3 PLO4 PLO3 PLOG PLO7 PLOS PLOY PLO10 ""E":“D!‘“
MELEPIT425.1 2 l-x | = 1 2 1 1 2 T 1.7
MELEPIT425.2 2 2 2 2 z 1 1 2 2 3 1.9
MELEPIT4253 . 2 2 2 1 1 2 7 3 1.9
MELEPIT425.4 3 3 3 2 3 2 2 3 3 3 2.7
MELEPIT425.5 3 3 3 2 3 2 2 3 3 3 27
MELEPIT425.6 T % || & 3 3 2 2 3 3 3 2.9
MELEPIT425.7 R 2 2 2 3 3 3. | 2 7 23
MELEPIT425.8 2 £ =1 2 2 2 2 3 3 3 2 2.3
MELEPIT425.9 2 2 3 2 2 2 2 2 2 3 2.2
MELEPIT425,10 3 || 3 3 3 3 2 2 3 3 3 2.8
MELEPIT425.11 3 3 3 5 3 2 2 3 3 3 2.8
MELEPIT425.12 3 | 3 3 3 % | &. | B 3 3 3 3.0
Average PLO 25| 25 |26 2.4 26 2.0 2.2 2.8 2.7 2.7 Z5
__T__-',_' = . - = i | Tl " i v e e Tt a1
R S Fogpne smmsrﬂn—{v . plEE A Lt 2 2
LRSS o ¢ ) = TN R =, Y I - THk Soyhe ==l ST A
MELEDES425: Embedded System Design with ARM Cortex Microcontrollers Course Type: DCE
Eotis Total Maximum Marks Time Allowed for
: _ _ Theory
Credits End Tenn o
Lecture  Tutorial  Practical Internal : 2 Total Examination
Theory  Lab
3 0 2 4 28 54 18 100 1% Hours

Course Learning OQurcomes {CLﬂs}
Unit-Wise CLOs  After the completion of this course the students will be able to:

PFanuliarizze with lnstory and evolugon of ARM architecture and Thumb ISA, Identifving the
ARM processor naming conventions and ARM ecosystem. Applicatons of Corte-M processors
across various embedded domatns. Knowledge of interrupt handling and exception support in
Cortex-M

Understanding of Programmers model of ARM Cortex-M processors, Memory system and bit
MELEDES425.2 band operations. Evaluation of low-power design of Cortex-M processors, Utilizaton of NVIC

and SCB for exceplion and mnterrupt management.

MELEDES425:1
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Lindr_-xsmnding ARA imstruction set and varous addri.:.'ising muodes, Develop and debug C and

MELEDES425.3 Assembly programs using ARM Cortex M instrucoon set. Ewvalvation of Enhanced DSP
mstrucnons in coriex-Md

MELEDES425.4 Conduct of lab ﬁk}‘:ur?InﬂimIiml usinge ARM Kfil and C t::um;:iilc: for assembly pmgmmrmng

(Cortex-M3]. Interfacing accelerometer, LCD, Kevpad, Micro 5D card, RS-232 wath LPC1768.

Detailed Syllabus:
THEORY (3 Credits):

Unirt [: Introduction to ARM (15 Hrs.)

A boef history of ARM, evolution, Architecture versions and Thumb ISA, Processor naming and ARM ecosystem,
Cortex - M processor family, Advantages of the Cortex -M processors, Applications of the ARM Cortex-M processors,
Introduction 1o Cortex-M3 and Cortex-M4 processars (Processor architecture, Instruction cer, Block diagram, Memory
_system, Interrupt and exception suppost).

Unit IT: Architecture of Cortex M3 and M4 Processors (15 Hrs.)

Programmer’s model, Operation modes, Registers, Memory System, features, stack memory, memory requirements,
endianness, bit band operations, access permissions and attributes, memory barriers, Low power design and feamres,
low power application development, overview of exceptions and interrupts, exception types and mterrupt
management, vector table, exception sequence, use of NVIC register, SCB register and other specizl registers for
exception and interrupt control, configuration control and auxilizry control registers. Review of other Cortex M
Processor Architectures.

Unit [1I: Instruction Set ARM Processors and Floating-point Operations (15 Hrs.)

05 support features, Shadowed stack pointer, SVC and PendSV exception, Contest switching, Exclusive accesses and
embedded OS5, MPU overview, MPL repisters (type, control, region number, region base attribute, region base address,
alias), Overview of memory barrier configuration, memory management faults, fault handlers, exception handling
faults.

Review of floannp-point numbers, Correx M4 floarng poine unit (FPLU), floanng point regisrors,

Lazy stacking, interrupt of lazy stacking, Floatng point exceptions. Introduction to advanced features of Cortex M3
and M4 processors. Introduction to Debug and trace, Debug architectures

Unit IV: Laboratory Work (1 Credic: 30 Hrs.)

Mote: The student is required to attempt at least 10 experiments

The laborarory work shall be based on units T-TT1. Writing C and assembly programs for LPC1768 using ARM Keil.
Exploring GPLO lines of LPC1768 and intecfacing it with LEDs and blinking it in different fashion, Interfacing Seven
Segment Display o LPC1768, Interfacing TFT display to LPC1768. Interfacing LPC1768 with accelerometer, LED,
Keypad, Micro-SD card, and R5-232.

Books Recommended:
1. Joseph Yiu, The Defimtive Guide to ARM Cortex M3 and Cortex-M4 Processors, Elsevier Publicauon.

2. Vincent Mahout, Assembly Language Programming ARM Caortex-M3, Wiley Publication.

3. Yifenp Zhu, Embedded Systems widh ARM Cortex-M Microcontrollers in Assembly Language and C, E-Man
Press LLC Publication.

4. William Hohl and Christopher Hinds, ARM Assembly Lanpuage Fundsmentals and Techniques, CRC Press.

5. Jonathan W Valvano, Embedded Systems: Introduction to Ann(r) Cortex -M Microcontrollers.

CLO-PLO matrix for the course MELEDES425 (EMBEDDED SYSTEM DESIGN with ARM CORTEX
MICROCONTROLLERS)
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Unit-Wise CLOs PLO1 PLO2 PLO3 PLO4 PLOS PLOG PLO 7 PLO& PLO9 PLO0  Yerase

CLO

MELEDES425.1 3 3 2 1 3 1 1 2 2 3 21
MELEDES425.2 3 3 3 | 3 | 1 3 2 3 23
ME_[_.%DESE_EEJ 3 3 3 1 3 l i 3 1 2 . |
MELEDES425.4 3 3 '7"_5 13 3 1.6 1.5 23 2.1 3 23

Average PLO k] 3 263 107 3 1.15 112 2.57 L77 275 a2
MELEDLC425: Lightweight Cryprography Course Type: DCE

Waiika Total Maximum Marks Time Allowed for
Credits B Taaory
Lecture Tutorial Practical Intecrnal i Total Examination
Theory Lab
3 (1] 2 4 28 54 15 100 1% Hours

Course Learning Outcomes (CLOs):

Unit-Wise CLOs  After the completion of this course the students will be able to:

' Knowledge of  TaT architectures and need of light weight eryprography far rosouree limited
MELEDILC425.1 loT devices. Familiadzation of light weight cryptographic algonthms. Application of
llghlwclghl u}fpmgr:aphm alporithms in real world [oT applications
| Understanding  the working principles of Block and stream ciphers. Perform secusity
MELEDLC425.2 evaluations of stream aphers. Understanding the panaples of authenticated encryption with
associated datm,
Implementation of Lightweight cryptographic algorithms on microcontrollers and perform
MELEDILC423.3 benchmarking. Resilience of hightweight ciphers against side-channel attacks. Develop the
I ability to evaluate cryptographic choice for specific [oT use cases.
' Implementation of various types of ciphers (steeam and Block) using python. Implementation

MELEDLC425.:
DLEALA | J£SPN, PRESENT, GIFT, CLEFIA.

Detailed Svllabus:
THEORY (3 Credits):

Unit I: Introduction to Lightweight Cry 'prography (IE Hrs.)

| Ohverview of ToT architecrure and constraines in o'l devices, Impormnce of hghmfclpht fnprngmphv in IoT for
resource-limited environments, Overview of NIST s Lighewerght Cryprography Standardization Process, Introduction
to key algorithms and standards: ASCON, PRESENT, and GIFT.

Unit IT: Core Lightweight Cry'pmgmphlc Algorithms (15 Hrs.)

Block Ciphers: PRESENT, GIFT, and LED (Lightweight Encryption Device) — Design principles, encryption
modes, and performance metrics, Comparison of security levels and efficiency across IoT applications

Siream Ciphers: Grain, Triviom, and Spritz - Analysis of lightweight stream aphers for constrained environments,
Security evaluation and spplication-specific performance
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AEAD for secure [oT communications, Evaluating authentication and integrity capabilities.

Unit IIT: Advanced Lightweight Cryptography (15 Hrs.)

Implementatian and bcﬁchrnarking. mucrocontroller and hardware-software performance Resistance to side-channel
and fault attacks m lightweight eryvprogeaphy. Explonng other cryptographic prorocols: SPARX (lighrweight block
cipher) and PRINCE Practical considerations in deploying hghtweight algorithms: energy efficiency, memory footprint,

and processing speed. Extended funcdonalities: hashing, eXtendable Output Funcions (XOF), and key exchange.
NIST profiles for lighrweight eryptography in IoT and constrained applications

Unit IV: Laboratory Work (1 Credit: 30 ITrs.)

Note: The student is required to attempt at least 10 experiments

The laboratory work shall be based on unirs I-1T1. Writing python programs to implement the various cryprographic
algorithms (Stream cipher and Block ciphers, Monoalphabetic and poly alphabetic ciphers). Implementation of SPN,
PRESENNT, GIFT, CLEFIA and ¢Xrendable Ourpur Funciion (XOF) using Geeko, Giant-Geeko and Nucleo Boards.

Books Recommended:

l.  William ;Sm]iings, Cryptography and Newwork Security, Prentice Hall,
Tim Gimeysu, Gregor Leander, Amir Moradi, Lighrweight Ceyprography for Security and Privacy, Springer.
Fei Hu, Securiry and Privacy in Internet of Things (IoTs): Models, Algorithms, and Implementations, CRC

w1

Press

4. NIST Internal Reports on Lightweight Cryptography (IR 8454)

CLD—FLU rn:lr.rlx ﬁ:rr I:h-.': mursuMELEDLC#?j (LI{JHTWEIGHT FRTFTHGRAPH‘(}

Unit-Wise CLOs  PLO1 PLO2 PLO3 PLO4 PLOS PLOG PLO7

MELEDLCA25.1
MELEDLC425.2
MELEDLC425.3
MELEDLC425.4
~ Average PLO

1M

MELEDNE425: Nanoelectronics

Houts

Lecture Tutorial

3 0

>
3

3
3
3
3
3

Practical

2

257 10

2 l
3 l
3 1

Total
Credits

ﬁvcraé:c
PLOE PLOY9 PLOID CLO
3 1 l 2 2 3 21
3 1 | 3 2 i 223
3 1 1 3 1 2 n
23 l._3 24 ! l.l; 11 23 _2_._1 2.8 2.16
g 285 107 (102 | 25 | 4m 2.3 2.15
e e
’SEM:E:STER IV e Ereisi &=
e - R L e Ny =
Course Type: DCE
M_nximum Marks R Time Allowed ['{r;
Theory
Internal Fing'¥ete Total Examination
Theory  Lab
28 54 18 100 1 % Hours

Course Learning Outcomes (CLOs):

Unit-Wise CLOs

After the completion of this course the students will be able to:
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MELEDNEA%5.1 EIP!.:LIH the principles ﬂt'ml.nmednrolﬂgﬁ.’ and quantum confinement effects in low-dimensional

semiconductor structures (wells, wires, and dots),

MELEDNE425.2 Analyze semiconductor quantum nanostructures including heterojunctions, superlattces, and
quantum teansport phenomena such as Quantum Hall Effect

MELEDNEA25.3 Evnll:lftic n.n-d compare nanoscale  electronic ETII;] upT.uc]L'cEromc' devices (MOSFETSs,

CNTFETs, Spin-FETS, quantum lasers, and nanowire-based devices).

Perform simulations and expetiments to study band structures, DOS, quantum transport, 1=V

MELEDNE425.4
: ’ characteristics of nanoscale devices, and design QCA-based logic circuits.

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Nanotechnology and Nanoelectronics (15 Hrs.)

Introduetion to Nanot echnology: size dependent physical propertics, Melting point, solid state phase transformations,
The Physics of Low-Dimensional Semiconductors: Overview o { Schrodinger wave equation, Square quantum well of

finite depth, Parabolic and tmangular quantum wells, Quantum wires, Quantum dors, Strained layers, band-gap
vanalions-quantum confinement, excitons.

Unit LI: Semiconductor Quantum Nanostructures (15 Hrs.)

Hetero-juncuons - Modulation-doped hcu:m;uncnﬂns SiGe strained heterostructures; Quantum wells - Modulation-
doped quantum well, Multiple quanmm wells (MQW), Super-lattices, Electric Field Transport in Nanostructures:
Parallel transport, Perpendicular transport, Quantum transport in nanostructures, Transport in Magnetic Fields and
the Quanmum Flall Effect.

Unie ITI: Electronic and Optoelectronic Devices Based on Nanostructures (15 Hrs.)

Nano scale MOSFET - MODFETs - [Icn::npuucuﬂn bipula.r transistors, Resonant Tunnelling Transistor, Hot electron
transistore, Single-llectron Transistor, 212 FET, Carbon manotube (CNT) FET, Magnetic Tunnel Junction (M1]},
Spin-FET and silicon nanowire (SiNW) FET. Quantum Dots and Quantum Cellular Automata ((QCA), Quantum Well
Lasers (QW Lasers), Quantum Dot Lasers (QD Lasers), Photedetectors based on Quantum Dots and Nanowires,
Light Emitting Diodes (LEDs) usiyg Nanostructures for enhanced efficiency.

Uit IV: Laboratory Work (1 Credit: 30 Hrs.)

Note: The student is required to attempt at least 10 experiments
1. Swdy the Band-diagrams and Density of State (IDOS) Function of Bulk Semiconductor for different nano-
marerials.
Study the Band-diagrams and DDOS of Quantum Well Structure for different nanomaterials.
Study the Band-diagrams and DOS of Quantum Wire Structure for different nanomatedals.
Study the Band-diagrams and DOS of Quantum Dot Structure for different nanomaterials.
Study of Quanmum Hall Effece.
Study the I-V characterisues of Resonant Tunnelling FIET.
Study the 1V characterisucs of Single- [Zlectron Transistor.
Study the I-V characteristics of CNTFET.
Study the 1-V characterisues of Organic Field Effect Transistor (OFET),
10, Study the I-V characteristics of silicon nanoware (SINW) FET.
11. Study the I-V characteristics of FHIEMT.
12, Study the operation and characteristics of MT] and Spin-FET.
13, Design logic structures in QCA.
14. Study the efficiency of different solar cells,
15. Study the characteristics of Photodetector.

=R - N P
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Books Recommended:
1. Han Singh Malwna, Encyclopedia of Nanatechnology, American Scientific Publishers.
2}, M. Martinez-Duart, R.J. Martin-Palma and F. Agullé-Rueda, Nanotechnology for Microelectronics and
Optoelectronics, Elsevier BV,
3. Bharat Bhusan, Handbook of Nanotechnology, Springer.

4. A A Balandin, K L. Wang, Handbook of Semiconductor Nanostructures and Nanodevices, American
Scientfic Publishers.

CLO-PLO matrix for the courseMELEDNE425 (NANOELECTRONICS)

Unit-Wise CLOs PLO1 PLO2 PLO3Y PLO4 PLOS PLO6 PLO7 PLOE PLO9 PLOI1D REE[T)EE
MELEDNE425.1 3 2 2 1 2 1 2 2 2 2 19
MELEDNE425.2 3 3 2 l 3 l 3 2 3 2 23
M_ELEDH'E425.3 3 3 ki 2 3 1 = 3 3 3 4
MELEDNE425.4 2 3 L} 2 3 2 3 3 3 3 2.8
Average PLO 28 28 25 15 28 1.3 28 Z5 2.8 1.5 L5
SEMESTER - IV
MELEDNCA425: Neuromorphic Computing Course Type: DCE
Hioiis Total Maximum Marks Time Allowed for
Credits e
s End Term T
Lecture Tutorial  Practical Internal Total Examination
Theory  Lab
3 0 2 4 28 54 15 100 1% Hours

Course Learming Dutcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

R EDRICAYS ‘Explain the foundations of neuromorphic computing, including bialogical inspiration, neuron

models, and spiking neural networks.
e, = Analyze and evaluate neuromorphic devices, circuits, and architectures for energy -efficient and
bt s A i brain-inspired computation.
Apply spiking neural network algerithms for Al roboties, and teal time applications in sensing
and edge computing, |
Dcsigﬁ; simulate, and implement neuromorphie circuits and spiking neural nerwarks using tools
such as Python, Cadence, FPGA, and TCAD.

MELEDNC4233

MELEDNC425.4

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Foundations of Neuromorphic Computing (15 Hrs.)

Overview and Motivation: Neuromarphie Computing, Importance in modern technology and potential impact on
computing, Challenges of madinonal eomputing and the Yon Neumann botdeneck.
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Bialogical Inspization and F’n.nci.pl.ei: Basic neuroscience conceprs: siructure and function of neurons and synapses,
Understanding bram-mspired computing models- and biclogical processing, Differences between neuromorphic and
conventional computing,

Computatonal Models: [ntroduction to neuron models: Leaky Integeate-and-Fire (LIF) model, Hodgkin-Husley,
Spiking Neural Networks (SNNs). Learning in spiking neural networks — Stochastic computing — Convolutional spiking
neural networks — Reservoir computing — Computing with spikes

Unit II: Devices, Circuits, and Hardware for Neuromorphic Systems (15 Hrs.)

Materials for Neuromorphic Systems: Introduction to key materials; phase-change memory (PCM), ferroelectric and
spintronic materials, 21 materials, organic marerials, and nanowires used in neuromorphic devices,

Neuromorphic Device Basics: Basics of device functionality in brain-inspired computing systems, General introduction
to devices capable of spiking behavieur and emularing neuron funcrions.

Circuit Design and Energy Efficiency: CMOS-based circuit design principles for implementing neuromorphic systems.
Crossbar artays for neuromorphic computaton: matnx-vector mulaplicanon. Importance of low-power design and
basic strategies for enerpy-efficient neuromorphic circuits.

Inteprated Meuromorphic Systems: Overview of neuromorphic chips and hardware architectures — Intel Lothi, [BM
TrueNorth.

Uniz TIT: Algorithms and Applications of Neuromorphic Computing (15 Hus.)

Spiking Neural Network (SNN) Alponthms: Fundamental algonthms for SNNs, applying algodthms o sumple spike-
based learning tasks.

Applications in Al and Rebotics: Neuromorphic computing for robotics and autonomous systems, Role i self-doving
cars and real-time sensor data processing,

Neuromaorphic Sensing and Edge Computing; Event-based sensors and neuromorphic sensory systems — Visual,
Olfactory, and Gusratory, Neuromorphic computing in 1oT and wearable devices, emphasizing real-time and low-
power processing benefirs.

Unit IV: Laboratory Work (1 Credic: 30 Hrs.)

MNote: The student is required to attempt at least 10 experiments
1. To design, simulate, and analyze spiking neurons, synapses, and networks using wols like Python and Cadence,

2. Design Mc Cullock Pits Meuron model in Cadence/HSPICE/FPGA.

3. Design Axon Hillock cireuit in Cadence/HSPICE.

4. Using the Axon Hillock circuit, reason what happens to the membrane potental, Vmem, when a DC input
current is injected in the node Ymem irself, and charges up the membrane. Alse explain how the spike output
Vout of the circuit behaves.

3. Designa FIDSOI based single spiking neuron in ATLAS TCAD/ Synopsis Sentaums and study relationship of

spiking frequency with different parameters.

6. Design a TFET based single spiking neuron in ATLAS TCAD/Synopsis Sentaurus and study relationship of
spiking frequency with different parameters,

7. Analysis of a memsistar/ RIAM/MT] based 1T1M erossbar archirecture

8  Design and anal}'s[s of erossbar arrays for neuromorphic compuranon in Cadence/HSPICE/FPGA.

9. Design of Spiking Neural Network for image classifieation using python.

10, Desipn of Spiking Neural Nerwork for signal dassification using python.

11. Design of SPi!:an Neural Nerwork for image classifieation on FPGA.

12, Deesion of Spiking Neural Nerwork for signal classificanon on FPGA.

13. Dresign of artificial Visual system for in-sensor computing.

14. Design of aruficial Olfactory system for in-sensor computing.

15. Design of artificial Gustatory system for in-sensor computing,

| Books Recommended:
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1. Sabina Spiga, Abu Sebastian, Damien Querlioz and Bipin Rajendean, Memupsuve Devices for Brun-Inspired
Computng: From Materials, Devices, and Circuits to Applications—Computational Memory, Dieep Learning,
and Spiking Neural Networks, Elsevier.

Min Gu, Yangyundou Wang, Yibo Dong and Haeyi Yu Neuromorphic Photonie Devices and Applicauons,
Elsevier.

3. Farooq A. Khanday, Enerpy-Efficient Devices and Cireuits for Neuromorphic Computing, Elsevier.

X

CLO-PLO matrix for the courseMELEDNC425 (NEUROMORPHIC COMPUTING)
Unit-Wise CLOs PLO1 PLO2 PLO3 PLO4 PLOS PLOG PLO7 PLOS PLOS PLO1)  verge

CLO
MELEDNC4254 5 2 2 | 2 | 2 2 2 2 1.9
MELEDMNC425.2 3 3 3 1 3 1 Z 2z 2 3 23
MELEDMNCA425.3 3 i 3 2 3 | Z 3 2 3 2.5
MELEDNCA25 4 3 3 3 3 3 2 3 3 3 3 2.9
Average _PLU 3.0 28 _ 2.8 LB 2.8 1.3 23 2.5 23 28 25
2 MELEDDI425: Digital Image Pmcm:ng ~ Course Type: DCE
Hours Total Maximnum Marks Time Allowed for
Credits STy
T ¥ ”
Lecture Tutorial Practical Internal il 1nn Total Examination
Theory Lab
3 0 2 4 28 54 18 100 1%: Hours

Course Learning Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

Explain digitdl image fundamentals including representation, perception, sampling,

p—— e
WMELEDAA5] quantizanon, and transforms PD -DFT, FFT;.
MEL-EJJIJ_I o ' _lﬁl_cmmt and analyze spam! and Fr:qucnc? domain image enhancement techniques, including
intensiry rransformarions, histopram processing, snd fltecing methods.
Analyze ima.;ge compression methods (lossless and lossy) and implement standards such as
MELEDDI4253 | :
JPEG and MPEG.
MELEDE;HESA Demonstate proficiency in MATLAB image processing toolbox by using fundamental

commands and applving it for image manipulation, filtenng, restorauon, and compression.

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Digital Image Fundamentals (15 Hrs.) :
Digital image fundamentals: representation - elements of visual perception - simple image formation model - Tmage
sampling and quantization - basic relatzonships between pixels — imaging geometry, Review of matrix theory results:
Row and column ordering. Review of Image transforms: 2D-DFT, FFT.

Unir I1: Image Enhancement (15 Hrs.)
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Image enhancement: Spanal domain methods: point processing - intensity transformatons, histogram processing,
imapge subrraction, image averapng: Spadal filtering- snoothing filters, sharpening flters. Frequency domain methods:
low pass filtering, high pass filrering,

Unit ITI: Image Compression (15 Hrs.)

Image compression: fundamentals: redundancy: coding, inter pixel, psychovisual, fidelity enteria, Madels, Elements of .
informartion theory, Error free compression- vatiable length, bit plane, lossless predictive, Lossy compression- lossy
predictive, transform coding. Fundamentals of JPEG and MPEG. Image Compression using MATLAB,

Unit IV: Laboratory Work (1 Credit: 30 Hrs.)

MNote: The student is required to attempr at least 10 experiments
1. Read and display an imiage.

2. Implement arithmetic, logical, and peometric operanions on images.
3. TImplement reladonships berween pixels.

4. Apply transformations to an image.

5. Image thresholding (binary convession)

6. Morphological operations (dilation, erosion)

7. Perform contrast steiching on 2 low-contrast image.

8. Compure and display the histogram, and perform histogram equalization.

9. Display bit planes of an image.

1. Compute and display the DCT of an image.

11. Calculate the mean, standard deviaton, and corredation coeflicient of 2 given image.
12. Apply image smonthing filters (mean and median filtering).

13. Implement image sharpening filters and edge detection using gradient filters.
14. Tmplement image compression techniques.

15. Noise addition {Gaussian, salt & pepper)

16. Image denoising using filters

Books Recommended:

Gonzalez and Woods, “Digital Image Processing”, 2 Ed, Pearson Education, 2002.

2, Anil K Jan “Fundamentals of Digital linage Processing”, Pearson Educaton, 2003,

3. Mark Nelean, Jean-Toup Gailly “The Data comprezsion Book™ 2 Ed, bpb Publications.
4. Pratt William K.,"Digital Image Processing”, [ohn Wiley & sons

5. MSonka,V. Hlavac, R, Boyle, “Image Processing, Analysis and Machine Vision”, Vikas Publishing House

=
[

CLO-PLO marrix for the course MELEDDI1425 (DIGITAL IMAGE PROCESSING)
Unit-Wise CLOs PLO1 PLOZ PLO3 PLO4 PLO5 PLO6 PLO7 PLOS PLO9 PLO10  Verase

 MELEDDI425.1 3 2 2 1 2 1 T D, TR (I [ 18
MELEDDI425.2 3 3 3 1 i 1 2 2 2 3 23
MELEDDI425.3 3 3 3 1 3 1 2 2 2 3 23
MELEDDI425.4 2 3 2 3 1 2 3 2 3 2.3

Average PLO 28 28 | 28 13 2.8 1.0 20 1.8 2.0 28 2.21
i 1 ' . 3 X W g = o
¥ amad g ek ans o Sl
- e e e R e g e L e e e < tetoa i
MELEDMS425: Multimedia Signal coding and communication Course Type: DCE
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Hours Total Maximum Marks Time Allowed for
Credits Theory
Lecture  Tutorial  Practical Internal 460 o Total Examination
| Theory  Lab
3 ] Zz 4 23 54 18 100 1% Hours

Course Leaming Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

f MELEDMS425.1 Analyze difterent types of mulumedia with emphasis on image data, file formats, and basic
3 : color models.

ATT T ey Evaluate tmage and video compression technigues by conducung expeniments with simple

SRR lossless and lossy methads such as RLE, DCT, and JPEG. : _ :

MELEDMS425 3 Analyze multimedia communication concepts and conduct basic security applications using
- digital watermarking and steganography.

MELEDMS425 4 Conduct image, audio, and video processing experiments to analyze transformations,

compression methods, and quality evaluation techniques.

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Introduction to Multimedia and Images (15 Hrs.)

Introduction to multimedia: Audio, Images, Video and their real-wodd applicanons, lmage data types and file formats:
Binary, Grayscale, and Color images, Basics of color models: RGB, CMY, CMYE, Simple interconversion berween
color spaces.

Unit 11: Image and Video Compression (15 IHrs.)

Meed for multmedia compression and its importance in stu::aguf communication, Lossless Compression: Run Length

Coding, Varnable Length Ceding, Lossy Compression: DCT-based coding, basics of [PEG standard, Intraduction o

video compression: concept of motion compensation (basic idea only), Overview of video standards: Simple
introducton o MPEG.

Unit [1I: Multimedia Communication and Security (15 Hrs.)

Multimedia information representation and networks (basic concepts only), Multimedia standards (overview only, e.g.,
MP3, JPEG, MPEG); Need for mulimedia secunty in today’s digital world, Introduction to multimedia security
techniques: Digital wartermarking; Ponciple and Applications, Steganography Principle and ﬁpplicul:ions‘ Fundamental
Algorithms (1LSB and DCT). Evaluation criteria: payload, imperceprtibility, conflict triangle.

Unit IV: Laboratory Work (1 Credit: 30 Hrs.)

Note: The student is required to anempt at least 10 experiments
1.  Convert an image from RGB to grayscale
Convert RGB image to different color spaces (e.g., HSV, CMYK)
Perform color balancing on an image
Deetect and correct white poinr in images
E:plrm: and manipulate image Itisiugmms
Convert image formar (ep., PNG o [PEG)
Compress an image using JPEG standared
Compress an imape using [PEG2000 standard
Analyze image quality after compression (PSNE, SSTM)

ol B B = R
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10. Restze and scale an image

I1. Perform edge detection using Canny and Sobel operarars
12. Apply spaual filtening to smooth an image

13. Perform histogram cqualization

14, Exeract color channels from an RGD image

15. Read and play an andio file

16. Display waveform and spectrogram of an sudio signal
17. Read and play video file.

18, Lixrract [earies from asviden file

19. Apply color ransformations on video frames

20. Cenvert video from RGB to prayscale

Books Recommended:

1. Fundamentals of Multimedia — Ze- Nian Li, Mark §. Drew, PHL

2. Multimedia Signals & Systems — Mrnal Kr. Mandal Springer International Edition st Edition, 2009

3 Muldmedia Communications, Fred Halsall, Pearson education

4. K.R. Rao, dorans. Bojkoric, Deagorad A Milovanovic, Multimedia Communication Systems — Techniques, Stds
& Merwroks, Prendee Hall.

5. Ze- Nian Li, Mack 5. Drew, Fundamentals of Mulumedia, Pearson Educaton (LPE).

6. Multimedia Systems, John F. KoegelBufond Pearson Educarion (LPE). N
CLO-PLO matrix for the courseMELEDMS425 (MULTIMEDIA SIGNAL CODING and
CGWLTJICJ&TIDN]

Unit-Wise CLOs PLO1 PLO2Z PLO3 PLO4 PLOS PLOG PLO7 PLOS PLOY PLO0 "‘E{:‘f‘

MELEDMS4251 3 2 3 ! 3 1 2 ! 2 2 2
MELEDMS425.2 3 3 3_ 2 3 1 2 2 3 3 2.5
MELEDMS425.3 3 1 i 2 3 2 1 3 3 3 lﬁ_
MELED'MSI_IE&A ki '1 3__ 1 3 1 3 3 3 3 2.6
Average PLO ¥ 27 | 3 15 3 135 | 2 225 275 275 243
MELEDCI425: Cﬂmpu:auurml lntelllgenre and Wireless Cnmmunu:anun Course Type: DCE
o~ Total Maximum Marls Time Allowed for
Credits Theory
End T inati
Lecture Tutorial  Practical Internal ezl g Total Examination
Theory  Lab
3 0 2 4 28 54 18 100 1% Hours

Course Leaming Ourtcomes (C1LOs): o,
Unit-Wise CLOs  After the completion of this course the students will be able to:

MELEDCI4251  Analyze computational intellipence models such s neural networks and fuzzy systems.
MELEDCI425.2 z’sppl} m*uiuuunm}* and swirm-based ¢ npunu:mmn algorithms to problem solving,
Evaluare the fundamentals of wireless communication systems and standards and examine

MELE 25.
MELELI advanced wireless rechniques including MIMCO, OFDM, and 5G concepts
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Conduer simulanon and  experimenral smdies of wireless systems using compuranonal
MELEDCI425.4 intelligence techniques and assess real-world applicanons of computational intellizence in
wircless communicabon

Detailed Syllabus:
THEORY (3 Credits):

Unitc I: Eﬂmpumuuml Intelligence for Wireless Communications (15 Hrs. )

Basics of Computational Intellipence, searching algorithms, Probability basics — Bayes Rule and its Applications —
Bayesian Networks— [idden Matkow L[Dde]_:; Forms of Learing —— Supervised Learning — Learning Decision
Trees — Regression and Classification with Linear Models — Arnficial Neural Networks — Nonparametne Models
— Support Vector Machines — Smarisrical Learning — Learning with Complers Dam — Learning with Hidden
Varables- The EM Alporithm -— Reinforcement Learning. .

Unit IT: Principles nf Wireless Communications (15 Hrs.)

The wareless communication environment, Free Space Propagation Model, Ground-Reflection Scenanio, Okumura
Model, Hatta Model, Log-Normal Shadowing Receiver Noise Computation, Link-Budget Analysis, Modelling of
wireless systems, system model for narrowband signals, Rayleigh Fading Wireless channels, bascband model of a
wireless systems, BER performance of wireless systems, Div ersity in Wireless communications, BER in multi-antenna
systems. Chantel estimation in wireless systems.

Unit 1I1: Introduction to MIMO networks and Al Driven Future Networks (15 Hrs.)

Introduction to MIMO Wireless Communications, I’ﬁﬂi‘r‘i{-jg}'ﬁltm model, MIMO mthtilg (£} Recerver, MIMO
MMSE Receiver, Singular value Decompasition (SVD) of the MIMO Channel, SV and MIMO Capacity, OSTBC.
Spectrum sharing and resource allocation: Resource allocation, Spectrum sharing, Power allocation using
reinforcement learning (RL) and deep RL

Unic IV: Laboratory Work (1 Credit: 30 Hrs.)

Note: The student is required to attempt at least 10 experiments
1. E.'r.pll:u:: the methods of implementing alporndims using araticial intelipence technigues wath special applications

in wireless communications.

Write a program to implement A* Algonicthm.

Write a program to implement DFS.

Write a program o implement BES

Smudy of ehannel esrimation in wircless systems.

Study of BER in Multi-antenna systems.

Ta develop MIMO madel

To smr.l}- varous MIMO) recetvers like Zero ch:i.ng, MMSE

To study OSTBC Receivers.

I'D To study Machine learning models for Channel estimarion.

11. Te study Machine learming models for MIMO Recevers

- R L R

Bun]-m Recommended:
. Samarendra Nath Sur, ‘Lgh-:}rmarnc Luocky Imoize, Artificial Intellipenee for Wireless Conununication Systetus:
Technolopy and Applicatons, CRC Press.
2. Singal, Anuj, Wireless Communication with Artificial Intelligence, Taylor and Francis Lad
3. lapanthan, MIMO and Wireless communicauons, Wiley,
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CLO-PLO martrix for the course MELEDCI425 (COMPUTATIONAL INTELLIGENCE and WIRELESS

COMMUNICATION)
Unit-Wise CLOs PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLOS PLO9 PLO10 AE‘{LE"
MELEDCI425.1 3 3 3 2 2 1 2 2 2 2 2.2
MELEDCI425.2 3 3 3 2 2 1 2 2 2 2 2.2
MELEDCI425.3 3 3 3 2 2 | 2 2 2 2 2.2
MELEDCI425.1 3 3 3 2 2 1 3 2 3 2 2.2
Average PLO 3 3 3 2 2 1 2 2 2 2 2.2
™ SEMESTER - IV
MELEDWE425: Wearable Electronics and Antennas Course Type: DCE
Honis Total Maximum Marks Time Allowed for
Coedi Theur:.r
{ s
End Ternm t e
Lecture Tutorial  Practical Internal Total Examination
Theory Lab
3 0 2 4 28 24 18 100 1% Hours

Course Learning Outcomes (CLOs):
Unit-Wise CLOs  After the completion of this course the students will be able to:

MELEDWE4251 Analyze the principles and challenges of wearable electronic systems.
MELEDWE425.2 Evaluate the imegratimnruf sensors and actuators for wearable applicanons.
MELEDWEA25.3 Examine \1'1.'!!'1:1:!’55 pare transfer and communication techniques m wearable devices and apply
antenna design principles 1o meet wearable system requirements.
Conduct experiments on wearable sensors, circuits, and antennas to demonsteate practical
MELEDWE425.4 system funetionality and assess emerging applicanons and rrends in wearable clectronics and

antennas.

Detailed Syllabus:
THEORY (3 Credits):

Unit I: Radiaton and Basic Antennas (15 Hrs.)

Source of radiation, Potential functions and the electromagnetic field, the Hertzian dipole, power radiated by the
Hertzian dipole, Basic antenna parameters, pattens, bearn area, beam efficiency, directivity, gain, antenna efficiency,
resoluton, Friss wansmission formula, Reciprocity theorem, antenna effective length, | antenna arrays

Unit II: Planer Antennas (15 Hrs.)

Printed Antennas, slot antennas, Quasi-Yapl antennas, bow-tie antennas, reflector antennas, hom antennas, dielectric
_antennas, Ie_ns antennas, E‘_HEMFE:_E antennas, adv_ﬂ_nEEd antenna materials

Unit I1I: Wearahle and Bio inspired Antennas (15 Hrs.)

Basic Approaches for Ponting and Weaving Wearables; Wearable Electronics with Flexible, Transfersble, and
Remateable Components; Wearable Antennas; Wearable Sensors; Weatable RF Harvesting: Radiofrequency Finger
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Augmentanon Devices for Tacnle Interner, Weareable Tmaging '['echnnlngic.-‘.: Wenrable Wireless Power Transfer
Systems. l]-ll:l-inspi.rtd antenna design, Grielis formuly, Procedure wo design antenna via Gielis formula, Elecirical

characterizaton of wearable substrate, Bin-inspired wearable antennas,

Unit IV: Laboratory Work (1 Credit: 30 Hrs,)

Proof of Inverse square law

Proot of Reciprocity theorem

Measurement of radiadon pastern of all wired and apernurce antennas
Measurement of radiation pattern of pl;msu‘ ANTENNAS

Measurement of radianon pantern of refleetor antenas
Measurernent of radiaton pattern of areay antennas

Design and simulaton of microstrip antenna using HEFSS or CST
Desipn and simularion of wearable Antennas

1, Snudy of optimization tools tor wearable antennas

11, Srudy and design of Bio- Medical antennas.

= S R

Books Recommended:

Srudy of the structure and operation of wired, aperture, planar and array aniennas.

1. Kao-Cheng, Huang, David |. Edwards Millimeter wave antennas for Gigabit Wireless Communications: A

ractical approeach goide 1o desien and analysis in a svsrem context, Wiley.
P P gu i A . !

Lt

Astrmina Kiourti, John L. Volakis, Wearable Antennas and Electronics, Artech House,

3 Alberr Sabban, Wearable Systems and Antennas Technaologies for 3G, 107 and Medical Syseems, CRO Press.

CLO-PLO matrix for the courseMELEDWE425 (WEARABLE ELECTRONICS AND ANTENNAS)

Unit-Wige CLOe  PLO1 PLO2 PLO3 PLO4 PLOS PLO6 PLO7 PLOS
MELEDWE425.1 3 3 3 2 i 2 3 3
MELEDWE4252 3 5 3 2 z 2 3 3
MELEDWE425.3 3 3 3 2 2 2 3 5
MELEDWE425.4 3 3 3 2 ik 2 3 i
Average PLO 3 3 3 2 2 2 3 3
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Unir-Wise CLOs

MELECEI125
MELECDS125
MELECES125
MELECCEI23
MELEDFE125
MELEDEFI125
MELEDEMI125
MELEDOE2S
MELECPE225
MELECCS225
MELECDA223
MELECEW225
MELEDFE225
MELEDAM225
MELEDDS225
MELEDAIZ25
MELECPS325
MELECMS323
MELECPE225
MELECME325
MELEDAM325
MELEDMS425
MELEDNN325
MELEDI*A325
MELEPP1425.6
MELEPP1425.4
MELEPIT425.2
MELEPIT425.12
MELEDES425
MELEDLC423
MELEDNE425
MELEDNC425
MELEDDI425
MELEDMS425
MELEDCI425
MELEDWE425
Average PLO

M. Sc. Programme in Electronics

CLOs-PLOs Mapping Matrix for all the courses

FLO1 PLOZ PLO3 PLO4 PLOS PLOG PLO7Y
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e

3 2
275 .25
3 '
20 1.0
3.0 1.3
273 125
4 1
275 .25
28 13
245 163
28 1.0

2.0 1.0
& 1
237 LI%
3 1
3 1.75
3 13
237 1.20
28 1.4
2 1
3 1.12
3 175
3 115
3 1.6
27 23
2.5 2.3
2.0 2.0
26 20
3 .15
285 Lo7
28 13
2.5 1.3
28 1.0
3 1.23
2 1
- 2
264 136
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Average
CLO
3 255
X75 235
3 21
XL 2.4
a0 23
3 225
i 2.4
3 2375
248 2.20
258 241
28 2.6
in 3.0
3 2.4
it 220
3 2.57
i3 243
3 z24
r 5 228
2.8 2.3
i 24
325 2.2
ZTa 2.5
3 222
3 3
2 2.49
2.8 2.4
20 21
ey 25
295 232
23 2.15
25 25
2.4 2.5
2.8 =21
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2 22
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2.78 2.38
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