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UNIVERSITY OF JAMMU, JAMMU
Course Scheme

ANNEXURE-I

M. Tech 1°* Semester Electronics and Communication Engineering
For Examinations to be held in the December 2020, 2021, 2022

Contact Hours/Week: 21

b Teaching Marks
Subject
> ) Subject Hours/ Week | credits
No Code L T p Internal | External
1 MECE101 | Advance Digital Communication 3 - - 3 25 75
2 MECE102 | Digital System Design 3 - - 3 25 75
3 MECE103 | Embedded System Design 3 - - 3 25 75
4 MECE104 | Research Methodology 3 - - 3 25 75
Elective-I
MECE11A | Device Modelling for Circuit
5 Simulation 3 - - 3 25 75
MECE11B | Wireless and Mobile
Communication
6 MECE131 | Embedded system laboratory - - 3 1.5 75
7 MECE132 | VHDL Programming Laboratory - - 3 1.5 75
Total Credits 18 275 375
Remarks:

e The students will have to select one course from Elective-li.e. between Device Modelling for
Circuit Simulation and Wireless Mobile Communication of their choice as per approval of the

department.




For Examination to be held in the Year December 2020,2021,2022

Class: M.Tech1®t Semester LITI|P | C |External | Internal
Branch: ECE
Course Title: Advance Digital Communication 3 (-[-|3 5 25

Course No.:MECE101
Duration oRlExam: 3 HRS

Course Overviel : This course aims to acfluaint the students with the fundamentals of Advanced Digital
communication systemBvarious modulation and spread spectrum techniflues. Discussion of AWEIE channels[
implementation of optimal receiver for AWEIE along with carrier and symbol synchronifation will also be a
part of this course.

Course Outcomes:

co1l nderstand need of various modulation and spread spectrum techniflues

COo2 AnalyBe the properties of basic Modulation technifues and apply them to Digital Communication

co3 Bamiliarife the students with B ptimum receiver for AWEIE and symbol synchronifation

Detailed SGllabus
UNIT 1 Elements ofl a Digital communication sBBstem: Communication channels and their characteristics?
mathematical models for communication channels@recent trends in digital communicationEZDeterministicand Random
Signal Analysis, Bland pass and Low pass Signal RepresentationSignal space representation of waveforms. BHrs@

UNIT 2 Digital modulation Schemes: Representations of digitally modulated signals@ memory less modulation
methodsBI PAMPME AME multidimensional signaling@Signaling scheme with memoryEPower spectrum of Digitally
modulated signalsEIPSD of a digitally modulated signals with memoryBIPSD of linearly modulated signals. ELO Hrs

UNIT 3 ORtimum Receivers For Additive White @ aussian Noise Channels: Waveforms and vector channel modelsZ
ptimum detection for the Vector AWEIE channelE@nplementation of the optimal receiver for AWEIE channelsEithe
correlation receiverfmatched filter receiverZifrefluency domain interpretation of the matched filter. F1O Hrs

UNIT 4 Carrier and s@mbol s@nchroniZation: Signal parameter estimationfthe liEelihood functioncarrier recovery and
symbol synchroniation in signal demodulationl carrier phase estimation maimum liZelihood carrier phase
estimationBphase locled loopReffect of noise on the phase estimationsymbol timing estimationEmakimum likelihood
timing estimation Enon—decision directed timing estimation. 8 Hrsl

UNITS5 S@Iread SElectrum Signals Bor Digital Communication: Model of spread spectrum digital communication system[
direct seRluence spread spectrum signals@freRuency hopped spread spectrum signalsBICDMA system based on BHSS
signalsBSynchroniZation of spread spectrum systems. @ Hrsl

Note: The Rluestion FalRer @ ill comArise o 7 Buestions o 15 marks each uniforml distributed over the entire
s@llabus based on teaching hours. The candidate shall have to attemt ani 5 Rluestions.

Suggested Books:

“Digital Communications”, JG Proakis& M SalehiklIth Edition Mc raw Hill

“Digital Communication”, Simon Haykins, John Wiley & Sons

“Principle of Communication systems”, Taub & Schilling, Tata Mc Graw Hill

“Digital Communications: Fundamentals and applications”, Bernard Sklar, Prentice Hall Publications



For Examination to be held in the Year December 2020,2021,2022

Class: M.Tech1*t Semester LIT!IP | ¢ |external | internal
Branch: ECE

Course Title: Digital SEstem Design
Course No.:MECE102

Duration oZExam: 3 HRS

3|-1-13 75 25

Course OvervieZ

This course aims to understand optimile logic circuit designs using Flarnaugh maps. This course also focuses on how
to design of combinational and selluential digital logic circuits by using different types of modeling using VHDL HDL
language.

Course Outcomes:

co1 ptimile logic circuitsBusing Blarnaugh mapskVariable-entered mapping and Tabulation method.

co2 nderstand theoretical and practical aspects of all the combinational @ selluential circuits.

Analyse and design selluential circuits by using the concepts of state table and state reduction

co3 technillues.

Detailed SEllabus

UNIT 1 MinimiZation and Design offlCombinational Circuits: Minimifation with theoremsiRarnaugh MaplVariable-

entered mapping and Tabulation method. MSEand LSEICircuits and ApplicationsEArithmetic circuits@Comparatorsk

MultipleRersEiCode convertersPERIZI R AR D-E R-{ VERT Rl atesEWired LogicRITRE-STATE B S SESTEMEPropagation Delay.
EIHrs

UNIT 2 SeRluential Machine Fundamentals: Fleed for selfluential circuits? Distinction between combinational and

selRluential circuitsBiConcept of memoryEinary CellEClassification of sefluential machinesRlip-ElopEDesign of clocled

Blop-BlopsEiConversion of Elip- Elops. @IHrsk

UNIT 3 AnalBsis and Design olISelluential Circuits@State DiagramBAnalysis?Design of Synchronous selluential circuitsf

State ReductionBIMinimiing the nelt state decoder2 utput decoder designBCountersiDesign of Single ModeRMulti

Mode CountersRing Counters. Shift Registers. @IHrsk

UNIT 4 AsBnchronous Finite-State Machinesl Bhtroduction Asynchronous Analysis? The Design of Synchronous

MachinesBICycles and raceskHakardskIRead only memoriesZRE M3 PRE MS and applicationsER sing the REIM random

logicIProgrammed Logic arraysB@Applications of PLA. @IHrsk

Note: The Rluestion Faler @ ill comArise o 7 Buestions o 15 marks each unitorml distributed over the entire
sBllabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:
1. “An Engineering Approach to Digital Design”, Wiilian | Fletcher, PHI.
2. “Logic and Computer Design Fundamentals” Morris Mano and Charles R. Kime.



For Examination to be held in the Year December 2020,2021,2022

Class: M.Tech1® Semester L|T | P | C |External | Internal
Branch: ECE

. . -1 - 7 2
Course Title: Embedded SBstem Design 3 3 > >

Course No.:MECE103
Duration oRlExam: 3 HRS

Course Overvielll BITo understand the history @ basic concepts of embedded systemBunderstanding of different types
of programming languages used for embedded systems. Study of PEC 1BEERRR based processorsk architecturel
programming and interfacing of ARM processor with memory devices. Study of RTES.

Course Outcomes:

co1 nderstand Embedded systemBlits characteristicsRarchitecturelprogramming and applications.

co2 Apply the concepts of embedded processors with various interfaces.

co3 RamiliariBe with the concepts of Real time &l perating System and EPR A.

Detailed SGllabus
UNIT 1: Definition of Embedded System. Embedded systems Vs Computing systems. Embedded system model. Ma®r
application areas. Purpose of embedded systems. Characteristics and Ruality attributes of embedded systems
Bhtroduction to PEC 1EREER MicrocontrollersBICPE architecturel Register file structurelBhstruction Setl Programs
Timers and BhterruptsEihterrupt Service RoutinellZleatures of Bhterruptsiihterrupt vector @ Priority. EIHrs

UNIT2: Bhterfacing 1RRRRR in PECEFE BhterfaceBILCD interfacingflSeven segment interfacing®l# C RlusEIDACRADC.
B5Hrsk

UNIT3: Embedded Core Flased Design@System-on-ChipElApplication specific Bhtegrated circuitll verview of Embedded

Processors liZle ARMEM®ES. ArchitecturelR rganifation and instruction setRlinterfacing of ARM with seven segment

displayRIADCEReypadiswitches etc. EBHrsk
UNIT4: Data parallel issues e.g SBMDEIMEMD. Bhtroduction to BIPE ARRlasics of EPE ABRTE S overview. Architecture of an
RTE SEEmportant features of LinuBELocs and Semaphoreskl perating System Timers and Bhterrupts. EVHrs?

UNIT5: Applications of Embedded Systems in Embedded Bletworlling Bhtroduction to Wireless Sensor [ etworfsf
Architecture of Wireless Sensor Flode. @6 Hrsl

Note: The Rluestion FalRer @ ill comArise o 7 Buestions o 15 marks each uniforml distributed over the entire
s@llabus based on teaching hours. The candidate shall have to attem@t aniZ 5 Rluestions.

Suggested Books:

=

“Microcontrollers (Theory and Applications)”, Ajay V. Deshmukh

“An Embedded System”, Primer David E. Simon

“Embedded System Design”, Steve Heath

“P|C Microcontroller”, John B. Peatman

“ARM system architecture”, Steve Furber, Addison Wesley
“Programming Embedded System in C/C++”, M.Barr

“Real Time Systems”, H. Kopetz

“Embedded Systems”, Raj Kamal

“Embedded Systems”, K. V. Shibu

1Bl “Wireless Sensor Networks”, Heath, S.

11. “Embedded Systems Design, Elsevier Science (2003)”, Andrew N. Sloss.
12 “ARM System Developer’'s Guide Designing and Optimizing System Software”, Morgan Kaufman
Publication FRRI1EIE



For Examination to be held in the Year December 2020,2021,2022

Class: M.Tech1** Semester L1 TP ¢ [external | nternal
Branch: ECE
Course Title: Research Methodolog? 3|-1|-1]3 75 25

Course No.: MECE104
Duration oRlExam: 3 HRS

Course Overvieldl : Research Methodology is a hands-on course designed to impart education in the foundational
methods and techniflues of academic research in social sciences and business management contelt. Research scholars
would eRPamine and be practically eRposed to the main components of a research frameworZli.e.Bproblem definitionl
research designldata collectionBethical issues in researchEreport writingfland presentation. B nce elluipped with this
Bnowledgellparticipants would be well-placed to conduct disciplined research under supervision in an area of their
choosing. Bh addition to their application in an academic setting@many of the methodologies discussed in this course
would be similar to those deployed in professional research environments.

Course Outcomes: ly the end of the courselstudents shall be able tol

To develop understanding of the basic frameworf of research process by efploring various

1
co research designs and technilues.

Cco2 To identify various data collectionprocessing and analysis methods.

co3 To develop an understanding of the ethical dimensions of conducting applied research.

Detailed Sllabus
UNIT | Research MethodologlZAn Bhtroduction B bEctives of Research@Types of ResearchZResearch Methods and
Methodologyfldefining a Research ProblemBETechniflues involved in Defining a Problem. @6hrsk

UNIT 2 Research DesignlZDesign [l eed for Research DesignEleatures of Blood DesignEDifferent Research DesignsElasic
Principles of EEperimental DesignsESampling DesignlESteps in Sampling DesignETypes of Sampling DesignISampling
BundamentalsBEstimationBSample sife Determination@Random sampling. @7hrsk
UNIT 3 Methods ofIData Collection and Bresentation: Methods of Data Collection and Analysis Collection of Primary
and Secondary Datal@ Selection of appropriate method Data Processing [ perations Diagrammatic and graphical
representation of data with pie chart@bar diagram@line chartfhistogramBfrefluency polygonBicurve and ogive curvesl
spread sheets. @6 hrs?
UNIT 4. Statistical tools: Measure of central tendency mean and its types@rangel medium modefflmeasure of
dispersioniRluartilesildeciles and percentilesistandard deviationBlvariance and coefficient of variance.  @7hrs
UNIT 5. TechniBues oZHEElotheses: Hypotheses meaning and basics conceptstRlow diagramEPower of hypothesis testf
types of hypothesisBlimitations of tests of hypothesisEIChi-sRluare TestRlcorrelation and regressionEiConversion of Chi
to PhiRICaution in using Chi-sBluare test. @38 hrsl

Note: The Bluestion Faller & ill com@rise offl 7 Buestions ol 15 marks each uniforml@ distributed over the entire
sBllabus based on teaching hours. The candidates shall have to attem@lt an 5 Bluestions.
Suggested Books:
1. “Research Methodology”, C.R. Kothari, Wiley Eastern.
B. “Statistics in Psychology and Education” S.K. Mangal
3.. “Formulation of Hypothesis”, Willkinson K.P, L Bhandarkar, Himalaya Publication, Bombay.
4, “Research in Education”, John W Best and V. Kahn, PHI Publication
5. “MATLAB, An introduction with Applications”, Amos Gilat, O’Reilly Media,2003.
6."Intellectual Property in New Technological Age”, A. Lemley, 2016.
B. BloothEColomb and Williams. The Craft of ResearchBR niversity of Chicago PressiIChicago I Londonl
Second editionEREE.
. Bohn W. Creswell. Research Design@Sage Publicationsil ew DelhifThird EditionERERE.




For Examination to be held in the Year December 2020,2021,2022

Class: M.Tech1*t Semester
Branch: ECE

Course Title: Device Modelling Bor Circuit Simulation 3|1-1-13 75 25
Course No.: MECE11A
Duration oZExam: 3 HRS

LITI|P C | External | Internal

Course Overviel : Semiconductor device modeling aims to create and understand models and their behavior to
electrical devices based on fundamental physicssuch as the doping profiles of the devices. BlormallyRit starts from
the output of a semiconductor process simulation. @ also focuses on modeling of diodeFRFTEME SEME SRETEERET and
MESEET.

Course Outcomes:

Comprehend the insight of electronic devices so as to provide appropriate and economically

co1 . . . . . . .
viable solutions to electronics engineering community and society at large.

Apply principles of usage of EDA tools @ techniflues for effective @ efficient modeling of e-devices [ e-

CO2 -
circuits

AnalyBe the performance of electronic devices without actual fabrication so as to deal with e-
co3 designing for practical aspects and generate interest and competence in self-directed continuing
professional development

Detailed Stlllabus
UNIT1: Review of semiconductor device physicsil fundamentals and principles of device modeling and circuit
simulationBlobRctives and advantages. Bhtroduction to SPECERIACEDCETransientR oiseTemperature analysisBletc. of
electronic devices and their application in circuit simulation. 08 Hrsk
UNIT2: Bunction DiodesEIDCEISmall signal@Large signal@High frefluency and noise models of diodes@Ainction and
depletion capacitancel narrow and wide base diodes. Measurement and eltraction of diode model-parameters.
Modeling BETEDCEBsmall signalBhigh freRluency and noise models of bipolar Rinction transistors. ERtraction of model
parameters. Ebers-Moll and Blummel-poon models. FLO Hrsk
UNIT3: ME SRETsETypes of MBI SEETsEDCEsmall signalhigh frefluency and noise models of MR SEETs. ME S Capacitance
model. Weall and strong inversion in MESEETs. Threshold voltage concept. MBS ModelsELevel-1 and level-& large
signal MBI SEET models. @7 Hrsk
UNIT4: Bhtroduction to BISEBM models. ERtraction of MEISEET model parameters. Device ScalingBIShort and narrow
channel MBI SEETs. MEISEET channel mobility modelEDELEcharge sharing and various non-linear effects. BETRIMESEETS
HEITsEModeling of @ET @ MESEET and eltraction of parameters. Principles of hetro-Ginction devicesEHRTSEHEM.
FLO Hrsk
Note: The Bl uestion Faller & ill comrise ol 7 Buestions o 15 marks each uniformi@ distributed over the entire
skllabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:

. CMIS Digital Bhtegrated Circuits-Analysis I Design by S.M. Blang & [l. LeblibiciBTMH.
. Physics of Semiconductor Devices by S.M. SEeWiley Pub.

. Solid State Electronic Devices by B.BI. Streetman [ S. Blaner@elRIPHE

. Computer Simulation of Electronic Circuits by R. RaghuramBEWiley Eastern Ltd.

. SPECE by Sedra and SmithBR Bford R niversity Press.

. Bhtroduction to PSPECE by H.M. RashidEPHE



For Examination to be held in the Year December 2020,2021,2022

Class: M.Tech1st Semester
Branch: ECE

Course Title: Wireless and Mobile Communication 3(-1-13 75 25
Course No.: MECE11B

Duration oRExam: 3 HRS

L|T|P C | External | Internal

Course Overvield :The course addresses the fundamentals of wireless communications and provides an overview of
ellisting and emerging wireless communications networls. @ covers radio propagation and fading models
fundamentals of cellular communications@multiple access technologies and multicarrier transmission techniues.
Course Outcomes:

co1 Aclluire Bnowledge about fundamentals and classification of mobile communication system.

CO2 Discuss the cellular system designllvarious propagation model and diversity schemes.

Analye Digital cellular standards and various mitigation technilues of impairments that occur in

cos REDM.

Detailed SGllabus
UNIT 1 Mobile Communication: Types of Mobile Communication Systems@Mobile radio systems around the world@
Trends in cellular radio and personal communications. @05 Hrsk
UNIT 2 Cellular Design Fundamentals: Brefluency reusel Channel alignment strategies handoff strategies?
interference and system capacity@improving coverage and capacity in cellular systems@ mechanism for capacity
improvement-cell splittingBlcell sectoringlland micro cell Bone concept. 08 Hrsk
UNIT 3 Mobile Radio Profagationl Fladingf Large scale path loss@ reflectionl Diffraction® Scatteringf 2 utdoor
Propagation model-ElBumura ModelflHata ModelRhdoor Propagation Models. Small-scale multipath propagationi

Types of small scale fadingfRayleigh and Ricean distributions@Diversity Schemes. 08 Hrsk
UNIT 4 CDMA Digital Cellular Standards: Services and Security AspectslE etworl Reference Model and ey Featuresl
Advantages over TDMARCDMA WLL System. 06 Hrsk

UNIT 5 OFDM Princitlles: Bloc? diagram of BIEDM system - generation of sub carrier using - guard time - cyclic
eltensions - windowing - choice of BIEIDM parameters - signal processing - bandwidth efficiency - peal to average
power ratio - pealZl power problem - PAPR properties of BIEDM signalsEBPAPR reduction technilueskSignal distortion
technillues - multiple signalling and probabilistic technilues - coding technillues. 08 Hrsk

Note: The Rluestion Faler @ ill comArise o 7 Rluestions o 15 marks each unitbrmi distributed over the entire
s@llabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:

1. “Mobile Communications”, Jochen Schiller, Pearson Education

2. “Mobile and Personal Communication-System and Services”, Raj Pandya, PHI
3. “Wireless Communications and Network”, W. Stallings, Pearson Education

4. “Wireless Communications: Principles &Practice”,T.S. Rappaportf



For Examination to be held in the Year December 2020,2021,2022

Class: M.Tech 1%t Semester
Branch: ECE L|T|P | C |Internal
Course Title: Embedded SEstem Laborator
Course No.: MECE131
Duration Exam: 3 HRS

-|-13115 75

Course Outcomes:

co1 Bhterface ARM controller with various applications.

CO2 BEnplement macros in any software.

Cco3 Bmplement programmes on EPEIA

List oZExZeriments:

1. Write a program to operate LED with the help of ARM controller

. Write a program to control LED with a switch using ARM controller
. Write a program to implement [ bit binary counter using ARM

. Write a program to interface seven segment display with ARM

=

. Write a program to implement macros in any software

=

. Write a program to implement ADC using ARM

=

. Write a program to interface Beypad with ARM

=

. Write a program to use @ T interrupt in ARM
. Bmplementation on EPRA

=

NOTE: Additional Practicals BIERperiments can be performed based on the course content refluirements.



For Examination to be held in the Year December 2020,2021,2022

Class: M.Tech1* Semester
Branch: ECE L|T|P | C |internal
Course Title: VHDL Programming Laboratorf -l -13 |15 75

Course No.: MECE132
Duration Exam: 3 HRS

Course Overvielll : This course gives Fnowledge about the designBanalysisBsimulation of digital circuits used as
building blocls in Very Large Scale Bhtegration B/LSEdevices. This lab also provides hands-on elperience on
implementation of digital circuit designs using VHDL HDL languagelBwhich are reRluired for development of various
prolcts.

Course Outcomes:[

co1 DesignBisimulate and verify with hardware description languages

nderstand and the use of VHDL HDL - entitiesBarchitecturesBprocessesfunctionsticommon
co2 concurrent statementsland common seRluential statements
co3 Design of combinational and sefluential digital logic circuits by using different types of

modeling of VHDL HDL language.

List oZExZleriments:
1. Verification of combinational designs.
Verification of sefluential designs.
Design and verification of full adder.
Design and verification of E-bit adder.
Design and verification of E-bit loo@ ahead carry adder
Design and verification of E-bit arithmetic circuit.
Design and verification of E-bit ALE.
Design and verification of 1ERERE RAM.

NOTE: Additional Practical B ERperiments can be performed based on the course content relluirements.



ANNEXURE-II
UNIVERSITY OF JAMMU, JAMMU

Course Scheme

M. Tech 2" Semester Electronics and Communication Engineering
For Examinations to be held in the Mal2 2021, 2022, 2023

Contact Hours/Week: 22 hours

. Teaching Marks
Subject . .
S.No Subject Hours/ Week | Credits
Code
L TI|IP Internal | External
MECE201 | @ T and s applications 3 1| - 4 25 75
2 MECE202 | Advance Digital Signal Processing 3 - | - 3 25 75
Elective-ll
MECE21A | REand Microwave circuit Design
3 MECE21B | Digital VLSEIDesign 3 1| - 4 25 75
MECE21C | Machine learning
MECE21D | Digital ASE Design
Elective Il
MECE22A ptical Biber Communication system
4 MECE22B | Wireless Sensor B etworl 3 - - 3 25 75
MECE22C | Digital @nage Processing
MECE22D | VLSEProcess Technology
5 | MECE231 |@T laboratory - | -13 1.5 75
MECE23A
MECE23B .
Elective @laborator - - . 75
® | MEcE23C Y 3| 18
MECE23D
7 MECE213 | Research Seminar-{@ - -2 1 50
Total Credits 18 300 300
Remarks:

1. The students will have to select one course from Elective-®i.e. between BIEland MicroP ave circuit Design
BDigital EIESEIDesign BMac?line learning and Digital BSEC Design of their choice as per the approval of the
department

B@IThe students will have to select one course from Elective-fli.e between Biber BBtical Communication
stistemPWireless Sensor B et or? EDigital Bmage Blrocessing and EIESPRIrocess PleclnologPl of their choice as
per the approval of the department




For Examination to be held in the Year MalZ 2021,2022,2023
Class: M.Tech2"d Semester
Branch: ECE L|T | P | C |External | Internal
Course Title: loT and its ARRlications
Course No.: MECE201
Duration oZExam: 3 HRS

3|1 ]-1|4 75 25

Course Overviel® :Bh this courselstudent will eBplore various components of Bhternet of things such as SensorsZ
internetworling and cyber space. Bh the end they will also be able to design and implement T circuits and solutions.
Course Outcomes:

co1 Attain BEnowledge of @TRdesignBlArchitectureBlcommunication protocols and sensors.
co2 Bmplement the concepts Python programming toolsERes-pi andAurdino.
Cco3 Analye challenges in [t and its applications in real time scenario.

Detailed Sllabus
UNIT 1 Introduction to loT: T DefinitionECharacteristics. BT Bunctional BllocEsEIPhysical design of BTRLogical design
of TR BT Architecturel Various architectural views of ®T such as Bunctional® Bhformationl B perational and
Deployment. Constraints affecting design in BT world- Bhtroduction@Technical design Constraints. Communication

models and APEl 6 Hrsll
UNIT 2 loT to M2M:The Vision-Bhtroduction®@®T and MEM fundamentalslDevices and gate waysiIDefinitionsEIMEM
Value ChainsET Value ChainsEDifference between BT and MEM. Software define networf. 6 Hrsk

UNIT 3 Net® ork and communication Brotocol: BT standards and protocol@Wireless medium access issuesZlMAC
control surveyBlconstrained application protocol BLoAPE Message Blueue Telemetry transport protocolEME TTERAME PR
security ion BT protocol@Sensor deployment and node discovery@Data handling and analystECloud Platform for B®Ts.
B7 Hrsk
UNIT 4 Sensors and Actuators Modules: ConceptBlayoutworling and different applications of sensors and actuatorsf
Temperature Sensor@Pressure SensorZProlimity SensorZAccelerometer and Elyroscope Sensor@R Sensor ptical
SensorClZ as Sensor@Smolle Sensor. ultrasonic sensorrelay. @6 Hrsl
UNIT 5 DeveloZing loT based s@stems: Bhtroduction to PythonElEmplementing ®T concepts with pythonEBhtroduction
to Arduino and Raspberry Pi programmingi@nplementation of ®T sensors with Arduino and Raspberry@Smartphone

RCellular@EluetoothfELoRaWAR ERligbee and wifi interfacing with R-Pi and Arduino. B7 Hrs
UNIT 6 Challenges in l10T: Design challengesidevelopment challengesBsecurity challenges and other challenges issues.
BSHrsk
UNIT 7 Domain sBleciffic aRlications oloT: Home automationklhdustry applicationsESurveillance applications@ESmart
farmingSmart city?@Connected vehiclest ther @®T application. BBHrsk

Note: The R uestion Ealer & ill comBrise ol 7 Bluestions o 15 marks each, uniforml2 distributed over the entire
s@llabus based on teaching hours. The candidate shall have to attemt ani2 5 Rluestions.

Suggested Books:

1. “From Machine-to-Machine to the Internet of Things: Introduction to a New Age of Intelligence”, Jan Holler,
VlasiosTsiatsisEiCatherine MulliganiStefan Avesand@Stamatis FlarnousioskDavid Boylell1st EditionEAcademic
PressEREI1R.

2. “Internet of Things (A Hands-onApproach)”, Vijay Madisetti and ArshdeepBahga, 1st Edition, VPT, 2014

3. “Rethinking the Internet of Things: A Scalable Approach to Connecting Everything”,Francis da Costa, 1st
EditionEApress PublicationsERR1E

4, “Getting Started with the Internet of Things”, Cuno Pfister, O"“Reilly Media, 2011, ISBN: PER-1-FRRER- FRRE-1



For Examination to be held in the Year MalZ 2021,2022,2023

Class: M.Tech2"! Semester

Branch: ECE L| T |P | C |External | Internal
Course Title: Advanced Digital Signal Processing
Course No.: MECE202 31-[- 13| 7 25

Duration o Exam: 3 HRS

Course Overviel? :This course aims to introduce fundamentals of discrete systems and digital signal processing. & will
provide the advanced methods of designing and analyBing algorithms that will help the students in developing the
ability to select opportune algorithms and use it for a specific problem.

Course Outcomes:

co1 nderstand the principle of DTETRalgorithm approaches in and its use in data reduction.

Acluire Bnowledge of different methods relluisite for designing digital filters and Apprehend multi

co2 rate signal processing and its applications.

Cco3 Recognile the concepts of adaptive filters design and its applications.

Detailed SEllabus

UNIT 1Discrete and Fast Fourier TransErm: Review of BtransformBDiscrete Bourier Transform and Discrete
time Blourier Transform EDTEITEEIDivide and ConRluer approachkhtroduction to algorithms- Decimation in time and
decimation in freRfluency algorithms. 8 Hrsl

UNIT 2 Digital Filters Design: Design of filters using window methods@frefluency sampling method. Design of ER
filter using Enpulse Bhvariant methodR Rilinear transformationk Blutterworth filtersi Chebyshev filters RealiFation
structuresiRlinite word length effects in filters . 8 Hrsl

UNIT 3 Multirate Digital Signal Processing: Sampling rate conversionfilters in sampling rate alteration systemsEmulti
rate structure for sampling rate conversion@Poly phase decomposition@multistage decimator and interpolator@multi

rate filter ban@sERluadrature mirror filter banEEmultilevel filter banks. ELOHrsE
UNIT 4 Adalltive Filters: Concepts of Adaptive filtersBithe Widrow LMS algorithmBERecursive Least sBluare algorithm@
gradient adaptive lattice methodBapplications of adaptive filters. FLO Hrsk

Note: The Rluestion Faler @ ill comArise o 7 Buestions o 15 marks each unitorml distributed over the entire
s@llabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:

1. “Digital Signal Processing”, Saliahanan, Vallavaraj and Gnanapriya, Tata McGraw Hill.

B. “Digital Signal Processing: Principles, Algorithms and Applications”, J.G. Proakis and D.G. Manolakis,
Pearson Education.

“Signals and Systems”, Alan V. Oppenheim and Alan S. WilsEyRIPHR

“ Digital Signal Processing: A practical approach”, Ifeacher, and Jervis, Pearson Education.

“ Digital Signal Processing: A computer based approach”, S.K. Mitra, Tata McGraw Hill.

“ Digital Signal Processing”, J.S. Chitode, Technical Publications.



For Examination to be held in the Year MalZ 2021,2022,2023

Class: M.Tech 2"9Semester
Branch: ECE

Course Title: RF and Microf ave Circuit Design 3|11]-] 4 75 25
Course No.: MECE21A

Duration o2 Exam: 3 HRS

L|T|P C | External | Internal

Course Overviell :This course aims to provide comprehensive Bnhowledge of high frelfluency circuit design principles
and to develop the RE circuit design aspects. & will also refine the concepts related with micro-strip linesBtheir analysisk
designfabrication and test are addressed.

Course Outcomes:

co1 RecognilE the significance of boundary conditions in transmission lines and waveguides.

o2 nderstand the fundamentals of semiconductorsifollowed by their circuit models and analye
the theory and application of microwave measuring instruments.

CcOo3 Design microwave passive devices with the Enowledge of various simulation tools.

Detailed SEllabus

UNIT 1 Reviell ofboundarf conditions: Wave-guides and Cavity resonates Brectangularcircular @ cylindricalEpassive
Circuits Besign principles@impedance transformersifiltersihybridsiisolates. Detail discussion on S-matrilz. ELOHrsEl

UNIT 2 High BreBuencl semi-conductor devices: Bhtel valley ScatteringBlRlunn diodesEEMPATT diodesIStep recovery
diodes. Lumped elementsBERuivalence circuits of Capacitors and Bhductors@Design of lumped element resonators and
circuitsBRasic blocls in R2 system and their VLSElimplementationElDesign of mikeriRasic topologies VC& and phase
noiselVarious R Synthesifer architecture and freRluency dividersEDesign issues in integrated RE filters. Thin & Thicl
film technologies. FLOHrsE

UNIT 3 Design asllects: Transmission lines fir microwave circuits@Strip linesEMicro-strip linesiSlot line @ Coupled lines.
Characteristics impedancelELumped parameters etc. Design considerations and implementation using simulation toolsi
Design of power dividersBicombinersfland directional couplers ELOHrsE

UNIT 4 Micro? ave measurements: SWRE Return loss@ impedancel? Scattering parameters attenuation and
familiarikation with equipment’s such as vector networfd analyBer@Spectrum analyFeripower meters and their bloc
diagrams discussion. Flabrication techniflues in microwave. EL2Hrsk

Note: The Rluestion Faler @ ill comArise o7 Buestions o 15 marks each uniforml distributed over the entire
s@llabus based on teaching hours. The candidate shall have to attemt ani 5 Rluestions.

Suggested Books:

“Stripline- Loke Transmission lines for MICS”, B.Bhat&S.koul, John Wiley
“Hand book of Microwave Technology, Vol.1”, T.K. Ishii, Academics Press
“Microwave integrated Circuit”, Y.Konishi, Marcel Dekker

“Microwave Circuit Analysis and Amplifier Design”, S.Y.Liao, PHI

“RF Micro-Elements”, B.Razavi, PHI



For Examination to be held in the Year MalZ 2021,2022,2023

Class: M.Tech 2"9Semester
Branch: ECE

Course Title: Digital VLSI Design 311 - 4 75 25
Course No.: MECE21B
Duration oZExam: 3 HRS

L|T|P C | External | Internal

Course Overviel : This course aims to understand the digital VLSEdesign in CME S technology. This course also focuses
on the study of fundamental concepts and structures of designing digital VLSEIsystems include CMES devices and
circuitsBstandard CMES fabrication processesBICME S design rulesBstatic and dynamic logic structuresinterconnect
analysisBICME S chip layoutBlsimulation and testingRlow power technilluesiidesign tools and methodologies.

Course Outcomes:

co1 Classify Eslstatic and dynamic VLSEdesign techniflues

Cco2 Design any CM@ S digital VLSEicombinatorial and seRluential circuits.

DesignBlanalye and verify digital logic circuits and MES memories as well as Physical layout

cos designing of circuits

Detailed Stlllabus
UNIT1: Types and principles of ME SEETsREhtroduction to large signal MES models Blong channelf@for digital design.
ME S GhvertersBStatic and Dynamic characteristicsBResistiveEDepletion and Enhancement load B MES invertersthe
basic CM@ES inverterflvoltage transfer characteristicsilogic threshold®EE oise margins. Dynamic behaviorltransition
timelIPropagation DelayEPower Consumption. ELOHrsE
UNIT2: MES Circuit Layout B SimulationStic® diagramsBlLayout design rulesBMES device layout@Transistor layoutl
Bhverter layoutRICMI S-circuits layout & simulation, Circuit Compaction, Euler’s Rule, Circuit extraction and post-layout
simulation. ELOHrsE
UNIT3: Combinational M S Logic DesignStatic MES designBComplementary M SERatioed logiclEPass Transistor logicl
Complel logic circuitsBIDSLEIDCVSLETransmission gate logic. Dynamic MES designEDynamic logic families and their
performance. ELOHrsE
UNIT4: M& S Memory designDesign of RBIMESRAM and DRAM cells. Sefluential MES Logic DesignlStatic and dynamic
latchesBflip flops B registersBICME S Schmitt triggeradders and multiplier circuits. Bhtroduction to low power designl
Bhput and Butput Bhterface circuits. BiICMES Logic CircuitsRhtroductioniRasic BiCMES Circuit behaviorISwitching
Delay in RiCMES Logic circuits. EL2Hrskl

Note: The Rluestion FalRer @ ill comArise o 7 Buestions o 15 marks each uniforml distributed over the entire
skllabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:

1.CMES Digital Bhtegrated Circuits-Analysis @ Design by S.M. Blang & [. LeblibiciBTMH.

.Digital Bhtegrated Circuits Design by BIM. RabeyEPearson Education.

B.Principles of CMES VLSEDesignRA System Perspective by BIHE Westell (. EshraghianEMcE raw Hill Pub.
2.Solid State Electronic Devices by B.2. Streetman @ S. RlaneerZelPHE

B.CMES Logic Circuit Design by BlyemeraRSpringer Bhdia Pvt. Ltd. Blew Delhi.

B.ehtroduction to VLSEby Eshraghian PucinellZPHE

B.Analysis B Design of Digital Bhtegrated Circuits by David A. HodgesEHorace . FacBsonBIR.SalehEMc raw Hill.
Bl.ehtroduction to PSPECE by H.M. RashidEZPHE

9.J P Rabaey, A P Chandrakasan, B Nikolic, “Digital Integrated circuits: A design perspective”, Prentice Hall electronics
and VLSEseriesklRnd Edition



For Examination to be held in the Year MalZ 2021,2022,2023

. d
Class: M.Tech 2" Semester LIT P c [external | nternal
Branch: ECE
Course Title: Machine Learning 3|1(-1|4 75 25

Course No.: MECE21C
Duration oRlExam: 3 HRS

Course Objective: The student should be able to represent multidimensional data in the pattern space and
segment the same according to standard paradigms. The student should understand Blayesian decision criteria
and probabilistic inferences. The student should understand formation of decision boundaries using a neural
networl and unsupervised learning paradigms. He should be able to apply the concepts learnt in real world
scenariosPdatabases.

Course Outcomes:

RamiliariBe with parametric and non parametric estimationsiVisualife data in the pattern space and
co1 test classifiers using supervised learning.

Apply clustering algorithms and Blayesian parameter estimation to process big data in real world
co2 problems
Cco3 Apply learning rate@momentumeE-fold cross validation in problems of real world scenario.

Detailed SGllabus

UNIT1: Introduction to Machine Percellition: Historical perspectivelIPattern recognition systemsElpattern associationf
pattern classification@ segmentation and grouping classification of problem —Regression and Classificationl
applications of machine learning. EBHrsk
UNIT2: Artificial neural net orks: Structure of a neuron@Mc.Culloch Pitts model of a neuronBlearning tasZsEHebbian
learningBsupervised and unsupervised learning?atch learning and B nline learning@Perceptron and linear separabilityl
pattern space and decision boundaries. @ Hrsl
UNIT3: BalBlesian learning: BhtroductionBlFlayes theoremEZlayes theorem and concept learning@Malimum likelihood
least sBluared error hypothesisEiMakimum liRelihood hypothesis for predicting probabilitieseMinimum description
length principle@lBlayes optimum classifierEIElibson algorithmBRlaive Bayes classifier, first order Hidden Markov’s
Models. @IHrsk
UNIT4: NonRarametric techniues: Density estimation Paren windows in classification problemsB the Elearest
Beighbor Rulel- B earest @ eighbor algorithmEError bounds and computational complelity of algorithm. B HrsZ
UNIT5: Multi-laBer neural net orks and unsulervised learning: Feedforward operation and classificationi Elac?
propagation algorithmBRE R problemsBlearning rates@momentum constantBweight pruningZ-fold cross validationl
Self organiking mapsEE-Means clustering algorithm, RBF networks and it’s learning strategies. FLOHrsk

Note: The Rluestion FalRer @ ill comArise o 7 Buestions o 15 marks each uniforml distributed over the entire
skllabus based on teaching hours. The candidate shall have to attem@t anf 5 Rluestions.

Suggested Books:

1. “Pattern Classification”, Duda, Richard, Peter Hart, and David Stork, New York, NYWiley-Bhterscience
ERRRER

“Neural Networks and Learning Machines”, Simon Hykin, Prentice Hall of Bhdia FRIEI1ER

“Machine Learning”, Mitchell, Tom. New York, NY: McGraw-Hill

“Fundamentals of Neural Networks”, Laurene BlausettBPearsonBSiFth impression FRIRI1 1R

“Neural Networks for Pattern Recognition”, Bishop, Christophe, NY: Oxford University PressEI1RRIR. BEIE
CPRRERI1FRERERERE.

“The Elements of Statistical Learning: Data Mining, Inference and Prediction”, Hastie, T., R. Tibshirani,
and @ H. Briedmani ew ForERR EFESpringerZRER1. BEEZEREZERREREEREE.

=Y




For Examination to be held in the Year MalZ 2021,2022,2023

. d
Class: M.Tech 2" Semester LIT el ¢ [external | internal
Branch: ECE
Course Title: Digital ASIC Design 3|11 (-1 4 75 25

Course No.: MECE21D
Duration oRlExam: 3 HRS

Course Overviel : This course aims to understand Bull Custom Design and SEIC. This course will provide
valuable design eBlperience from architecture to digital circuits and also provides a deeper study of CMES digital-
circuit fundamentals including combinational logicBisefluential statelland interconnect.

Course Outcomes:

co1 nderstand the algorithms used for ASEC construction

co2 Design chip using the Bull Custom Design Blow and Tool.

nderstand the basics of System on Chip and on chip communication architectures appreciate

cos high performance algorithms for ASECs.

Detailed Sllabus
UNIT1: Bhtroduction ASEC and BPEIA devicesl ASEC and EIPEIA Design flowsE Top-Down and Elottom-Elp design
methodologiesBIHardware Description LanguagesDesign Automation ToolsBHDL Support for Synthesis. Language

conceptsl Design Entity? Declaration statementsEconcurrent statementsselluential statementsidata typesl data
obRctsPlelpressionsBloperandsllif-elsefifor-looplicase statementsisynthesis efluivalents and constraints. Fl2Hrsk

UNIT2: Modeling Combinational Circuits® Control Data partitioning® Synthesis concepts non-synthesiable
constructs@operators ellpressions conditional statementspost synthesis simulation®basic test benchZLogic and
arithmetic eRluationsEmultiplelersBencodersEBdecodersBcomparatorsaddersEsubtractors@multipliersBALE sBsynthesis
constraints. ELOHrsE

UNIT3: Modeling selluential circuitsi Latches and Elip-flopsEicountersEimealy and Moore BSMEshiftersi selluential
addersBEmultipliers and dividers. BlocRing and non-bloclling statementsStatic timing analysisEProcedures and timing
controlBprocedural blocEsElloopsiTasks and functionsETest bench modeling technifluesiPath delay modelingRTiming
analysistl ser defined primitivesBicompiler directivesiand system taskl. EL2Hrskl

UNIT4: Bnplementation on EPREA. BInsigned integer® signed integer fiZled point® floating point arithmetic
Asynchronous considerations. Memory design synchronous and asynchronoussingle dual and multi-port® Error
detection and correctionBlcompiler directives. PO8Hrsk

Note: The Rluestion Faller @ ill comrise o 7 Rluestions o 15 marks each unitborml@ distributed over the entire
skllabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:

1. The Designer Bluide to VHDL by Peter &l AshendenEMorgan Blaufmann Publishers.

. A Verilog HDL Primer by [ BhasBerStar R alakly Press.

. Verilog HDLEIA Rluide to Digital Design and Synthesis by Samir PalnitBarPrentice Hall.

. The Complete Verilog Elool by Vivell SagdeolRlluwer Academic Publishers.

. HDL Chip DesignPA Practical guide for DesigninglSynthesiking and Simulating ASs and
BIPR As using VHDL or Verilog by Douglas B SmithEDoonePubns.

. VHDL Coding Styles and Methodologies by Flen CohenEEluwer Academic Publishers.

. AVHDL Primer by & ElhasBerZPrentice Hall.

M &



For Examination to be held in the Year Mal@ 2021,2022,2023

Class: M.Tech 2" Semester L|T | P | C |External | Internal

Branch: ECE 3|-/-13 75 25
Course Title: ORltical Fiber Communication SEstem
Course No.: MECE22A

Duration oZExam: 3 HRS

Course Overviel2 : This course provides understanding of the functionality of each of the components that
comprise a optic-fiber communication system@transmitter@fiber@amplifier@land receiver. @ helps students
to impart Bnowledge of types@basic lawskEland transmission characteristics of optical fibers. Burther it
develops research interest and elZpertise in the field of WDM systems design.

Course Outcomes:

co1 EBplain the need and significance of & ptical Communication system and signal degradation.

o2 Bmpart Bnowledge of typesibasic lawskland transmission characteristics of optical fibers@ightwave
systemsBlsystem components and applications

Cco3 Develop research interest and elpertise in the field of B ptical Amplifiers@Components B B etworfls

UNIT 1 Reviel oRlOftical Fiber Communication: Bleed of optical transmissionBEiber optic communication system[
Advantage of BRICERasic optical laws and transmission parametersleometrical optics descriptionStep Bhdel Riber
raded BhdelIRiber@Mode Theory for optical propagationEModes in planar wavelIPhase roup Velocity. BBHrs
UNIT 2 Signal Degradation in OFS: AttenuationMaterial Absorption®Scattering LossEIRlending LossBEEhformation
Capacity Determination Blroup Delay® Material Dispersion@ Waveguide Dispersion Higher order DispersionZ
Polariation Mode DispersionEDispersion compensating fiberstE on-linear effects on networf performance BBPMESRSE
SEISERIPM B BWME E7Hrsk
UNIT 3 O@tical Transmitter: [Fasic Conceptll Emission and absorption RatesE p-n Runctions? Fon-radiative
recombinationBsemiconductor materialsZLEDEIPower current relationshipRLED spectrumRLASER DiodesRAD [ its
characteristicsBl ptical R ainEReedbac and Laser thresholdEworlling principle of Distributed feedbacll lasers @ VCSEL.
EBHrsk
UNIT 4 O@tical Receivers: Bl ptical detection principles devicesl Detection response timel p-i-n photo-diodel
Avalanche photodiodelReceiver operationEDigital TransmissionZError sourcesEReceiver configurationDigital receiver
performancelIProbability of error. 6 Hrsl
UNIT 5 Transmission S@stem Design: Lin power budgetfRise time budgetfModulation BlormatsDirect and EBternal
ModulationR need for modulationRencodingf B RER REE CSRERE DPSERIE AM modulation formats. Biber Loss-Bhduced
LimitationsBRalanced Coherent ReceiverDispersion-thduced LimitationsEIASE-Bhduced LimitationsBERuivalent & oise
BigurelApact of Amplifier Spacing@Direct Detection Receiver. EBHrsk
UNIT 6 ORtical AmEliGer, ComZonents B Netl orks: Flasic application and types of optical amplifiers@Semiconductor
optical amplifiers® Erbium doped fiber amplifiers® architecture and types® Raman Amplifierl Amplifier-noisel
CouplerplitterBoptical switchesFloptical addEdrop multipleBersEfiber grating@WDM B DWDM systemsEloptical CDMA
TDMA. @BHrsk

Note: The Rluestion Faler @ ill comArise o 7 Buestions o 15 marks each unitorml distributed over the entire
s@llabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:

1. “Bptical Biber Communications”, Gerd Keiser, third edition, Mc Graw Hill

“Fiber optic communication technology”, D.F Mynbaev and L. Scheiner, Pearson Education

“Fiber optic communication systems”, Govind P. Agrawal, third edition, Wiley India

“Fiber Optic Communications: Fundamentals and Applications”, Shiva Kumar, M. Jamal Deen, Wiley Publication
“Free Space optical networks for ultra broad band services “,Stamatios V. Kartalopoulos , Wiley Publication

“Bl ptical wireless communicationsBsystem and channel modeling with MATLAB”, Z. Ghassemlooy, W. Popoola, S.
RabhandarifICRC Press.



For Examination to be held in the Year MalZ 2021,2022,2023

Class: M.Tech2" Semester L|T|P | C |External | Internal
Branch: ECE

Course Title: Wireless Sensor Net@ ork
Course No.:MECE22B

Duration oZExam: 3 HRS

3|-1-13 75 25

Course Objective:Students will be introduced to various sensor networf@s and its applicationsBltheir hardware
and networf architecture along with data storage and manipulation techniflues. Moreoverithey will learn
various routing protocols and real time applications of the subfct.

Course Outcomes: Bly the end of the courselstudents shall be able tol

co1l Design wireless sensor networfs for a given application
Co2 nderstand MAC protocols used for different communication standards used in WSE
co3 AnalyBe data storage and manipulation in various applications of WSEI.

Detailed SGllabus

UNIT 1 Introduction: Bhtroduction to Sensor BletworEsB uniflue constraints and challengesi Advantage of Sensor

Rletworlsk Applications of Sensor BetworlZs? Mobile Adhoc EETworlls BMARETsE and Wireless Sensor B etworfiskl

Enabling technologies for Wireless Sensor & etworfs EBHrsk

UNIT 2 Sensor Node Hard@ are and Net ork ArchitecturelSingle-node architecture@Hardware components & design

constraintsil perating systems and ellecution environmentsilintroduction to Tiny2S and nesCEE etworl architecturel

ptimiation goals and figures of meritEDesign principles for WSE sEService interfaces of WSE sk ateway concepts.
EBHrsk

UNIT 3 DeRloZment and ConfEgurationl Localifation and positioningfl Coverage and connectivity Single-hop and

multihop localiBationBEselfconfiguring localiFation systemsksensor management 2 etworf2 ProtocolsE@sues in designing

MAC protocol for WSE sEClassification of MAC ProtocolsS-MAC ProtocolRR-MAC protocolREEE RIRR. 16.E standard and

Elig FleelDissemination protocol for large sensor networfl. EBHrsk

UNIT 4 Routing Brotocols: Bsues in designing routing protocolsEClassification of routing protocolsZEnergy-efficient

routingll nicastRroadcast and multicastilZleographic routing. E7Hrsk

UNIT 5 Data Storage and ManiRulation: Data centric and content based routingfstorage and retrieval in networll

compression technologies for WSEIEIData aggregation technillue. B perating systems and elecution environmentsi

introduction to Tiny®S and nesC. BBHrsk

UNIT 6 ABRlicationsi Detecting unauthoried activity using a sensor networfEWSE for Habitat Monitoring. Home

ControlRRluilding Automation Bhdustrial AutomationEMedical Applications - Reconfigurable Sensor Bl etworls Highway

Monitoring BMlilitary Applications Eivil and Environmental Engineering ApplicationsEWildfire Bhstrumentation fHabitat

MonitoringBlanoscopic Sensor Applications BiCase StudyREEEE BRI, 1.2 EBHrsk

Note: The Rluestion Faler @ ill comArise o 7 Buestions o 15 marks each uniforml distributed over the entire
s@llabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:

1. “Wireless Sensor Network: Technology, Protocols and Application”, Kazem, Sohraby, Daniel Minoli, TaiebZanti,
Bbhn Wiley and Sons 1st Ed.ERIEER FEBER REERE-R-RE1 -RRERER-EE

B. “Protocols and Architectures for Wireless Sensor Networks”, Holger Karl and Andreas Willig, John Wiley & Sons,
LtdERIRER

B.  “A survey of routing protocols in wireless sensor networks”, K. Akkaya and M. Younis, Elsevier Ad Hoc Network
BournalEVol. EEno. ERpp. FREER—EFER

B.  “Wireless Sensor Network Designs”, Anna Ha'c, John Wiley & Sons Ltd.




For Examination to be held in the Year Mal2 2021,2022,2023

Class: M.Tech 2" Semester
Branch: ECE L|T |P | C |External | Internal
Course Title: Digital Image Processing
Course No.: MECE22C

Duration oZExam: 3 HRS

31-1-13 75 25

Course Overviel EThis course provides a comprehensive introduction to digital image processingfland various image
TransformsBlEnage Enhancement TechniBueskimnage restoration Technifues and methodsElimage compression and
Segmentation used in digital image processing.

Course Outcomes: Bly the end of the courselstudents shall be able tol

co1 nderstand image formation for the acRluisition of images.
co2 Rlet Bnowledge of ellisting algorithms for the processing of digital images.
Cco3 Apply BnowledgelkEills to solve industrial problems based on image processing.

Unit-1 Introduction and Digital Image Fundamentals: Application of @nage Processingflnage Processing definitionl
steps in image Processingll@nage Sensing and AcRluisitionEl@nage Sampling and & uantiBationBISpatial and BhtensityX
resolution-Effect of reducing spatial resolutionBIDPEEEffect of reducing image gray levels. Blasic relationships between
pifels and adBcency. @6 hrs?

Unit-2 Intensit® TransErmation and S@atial Filtering: Pasics of intensity transformation and spatial filteringBintensity

transformation functions-image negativelllog transformationElpower lawEPiecewise-linear transformation functions-
contrast stretchingllintensity level slicing@bit plane slicingll Histogram Processing-histogram stretchingflhistogram
ellualiBationRSpatial EilteringRlSpatial Correlation and ConvolutionZSmoothing Spatial EiltersEorder statistic filters
Sharpening Spatial Blilters- The Laplacian@The B radient-Robert cross gradient operatorESobel operators EFLO hrs@

Unit-3 Image Restoration: Model of the image degradationBrestoration process@Zloise Models? Periodic & oisel
Estimation of noise parametersiRestoration in the presence of noise-spatial filtering- Mean filtersE rder-statistics
filters@Median filter@Mal and Min filtersEIMid-point filter@Alpha-trimmed mean filterfladaptive filters. @6 hrs

Unit-4 Color Image Processing: Bhtroduction to the color image processingflcolor modelsi REERHSE CMER CMERE
Conversion of color modelsconverting colors from REE to HSEEIHSEto REIERREE to CME and CME to RER etc. Pseudo
coloring of images. @5 hrsl

Unit-5 Image Com@ression: fBhtroduction to image compressionil need of compression@ methods of image
compression coding redundancy@ spatial and temporal redundancy@ irrelevant information® models of image
compression Huffman codingf Arithmetic codingll LW codingP run-length coding® blocll transform coding? FPER
compressionBlpredictive coding. @7 hrsk

Note: The Rluestion Faler @ ill comArise o 7 Buestions o 15 marks each uniforml distributed over the entire
skllabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:

1. Rafael C. BonEaleRE Richard E. Woods@E“Digital Image Processing”, 3rd edition,
Pearson Education.

2. David A. Forsyth, Jean Ponce, “Computer Vision: A Modern Approach”, Prentice
Hall

3. A.K. Jain, “Fundamental of Digital Image Processing”, PHI



For Examination to be held in the Year MalZ 2021,2022,2023

Class: M.Tech 2"! Semester
Branch: ECE L|ITI|P C | External | Internal

Course Title: VLSI Process Technologl 3 |- |- 3 75 25
Course No. :MECE22D
Duration oRIExam: 3 HRS

Course Overvield : This course aims to understand the fabrication process of @ technology and the analysis of the
operation of MES transistor. This course also focuses on the physical design processes of VLSEdesign flow.

Course Outcomes:

co1 @entify the various design limits material used for fabrication technology

co2 nderstand the compleLities involved in the integrated circuits

Apply principles to Rlentify and AnalyBe the various steps for the fabrication of various
components

co3

Detailed SGllabus

UNIT1: Crystal growth@Source of siliconSingle crystalline and Poly crystallinefIReRluirement of purity for electronics
industryElectronics grade silicon productionCrystal growth techniuesrefiningRSilicon Wafer Preparation & Crystal
Defectsk Epitalial ProcessEIRleed of epitalial layervapors phase epitalyRchemistry of epitalial processitransport
mechanism doping B auto dopingliselective epitallyRepitallial process induced defectsEimolecular beam epitalyBrecent
trends in Epitaly@REidationREnportance of olRidationEtypes of ollidation technifluesigrowth mechanism & Blinetics
factors affecting the growth mechanisms@silicon oFidation model@dry B wet ofidationEolidation induced fault?8 Hrs
UNIT2: Lithographyasic steps in lithography@lithography techniflues-optical lithographyelectron beam lithographyf
Brray lithographyion beam lithographyresists and mask preparation of respective lithographiesBprinting techniRlues-
contactBproBimity printing and pro@ction printing. 08 Hrsk

UNIT3: EtchingllPerformance metrics of etchinglitypes of etching- wet and dry etchingfldry etching technifues-ion
beam or ion-milling@sputter ion plasma etching and reactive ion etching ERERletching induced defects. @7 Hrs

UNIT4: Diffusion and @®n Enplantation@Diffusion mechanismsBldiffusion reactor@diffusion profile@diffusion Einetics?
parameters affecting diffusion profile@ Dopants and their behaviorichoice of dopants@B@n Enplantation- impurity
distribution profileBlproperties of ion implantationBlow energy and high energy ion implantation. ED6HrsE

UNIT5: MetalliZationEIDesired properties of metallifation for VLSEImetalliation choicesfmetallifation techniflues —
vacuum evaporationBsputteringflAssembly Technillues B PacFlaging of VLSEchipEihtroduction to pacilaginglpacklaging
processilvarious paclage typesiPrototype fabrication of MESEETs BEnhancement and depletion model@in-ME SElp-
ME SEICME S. @6 Hrs

Note: The Rluestion Faler @ ill comArise o 7 Buestions o 15 marks each unitorml distributed over the entire
skllabus based on teaching hours. The candidate shall have to attem@t ani2 5 Rluestions.

Suggested Books:

1. VLSETechnology by S.M. SEeRTMH.

. VLSERlabrication Principles by S.E. BlandhiZRbhn Willey Sons.

. Micromachined transducer by B.T.A. BlovacsEMcE raw Hill.

. W. Wolf, “Modern VLSI Design”, (3rd edition), Pearson,2002

.Bhmes D. Plummer Bilicon VLSETechnologyBRlundamentalsiPractice and ModelingEPearson EducationfERER

. Stephen A. CampbellfThe Science and Engineering of Microelectronic Babrication @Ind edition@R Bford B niversity
Press BERERI1

B. C.B. Chang BS.M.SEe B LSETechnology®@McE raw Hill ELEER



For Examination to be held in the Year Mal2 2021,2022,2023

Class: M.Tech2"! Semester

Branch: ECE L|T

Internal

Course Title: loT Laborator@@
Course No.:MECE231

1.5

75

Duration o Exam: 3 HRS

Course Outcomes:

co1 BlamiliariBe with various controllers@sensors and actuators.
CO2 Aclluire Bnowledge about various BT based connectivity modules.
co3 Design a real time profct

List oRIExBleriments:

[

Bhtroduction to various sensorsBlactuators and it’s applications.

SO S|

should be displayed via a webpage or web app.

NOTE: Additional Practical B ERperiments shall be performed based on the course content refluirements.

Prol@®ct application consists of Home automationB Health sector@smart farmingSurveillance systemsl connected

vehiclesBindustrial automation etc.

Bhtroduction to various controllers liZle AVREARMEArduinoRaspberry-pilRER1.

Bhtroduction to various @T based connectivity modules life WEREIuetoothELoRaWAR RligkleePHSM etc.
Oilen Ended Problem: Students are reRluired to submit an @T based prof®ct using Microcontrollerf
ARMBEAVR or a Raspberry-pi and connection various sensors and actuators. The data for the same




For Examination to be held in the Year MalZ 2021,2022,2023

Class: M.Tech 2"9Semester

Branch: ECE L|T]|P C | Internal
Course Title: RF and Microl@ ave Circuit Design Laborator
Course No.: MECE23A -1-131]15 75

Duration oRlExam: 3 HRS

Course Outcomes:

co1 Blain Bnowledge of various efperimentalficomputational tools.
co2 Design and analyle different microwave passive componentsEifilters.
co3 Perform measurements of VSWREReflection coefficientsEimpedance for different

microwave devices.

Practical tasi@ related to theory to be performed on hardware Blits andEor any available simulation tool.

OR
Minor prol@ct to be allotted by the instructor.




For Examination to be held in the Year MalZ 2021,2022,2023
Class: M.Tech 2"! Semester

Branch: ECE L|T|P | C | Internal
Course Title: Digital VLSI Design Laborator( 1.
Course No.: MECE23B - 13 5 75

Duration Exam: 3 HRS

Course Outcomes:
CO1 | Design digital Circuits using CM&S.

se EDA tools lile CadencePMentor B raphicsETanner Tools and other open source software tools lie
Elgspice

CO2

List oRIExBeriments:

1B Simulate an BEMBES B PME S with minimum dimensions. Determine its dc drain and transfer characteristics at Vas
Bero and a non-Bero values. Hence compute the threshold voltage using available EDA tools.
Simulate an MBS with five and ten times the minimum dimensionsi determine its dc drain and transfer
characteristics at Vgs B Bero and a non-Bero values. Hence determine the channel length modulation factor using
available EDA tools.
Simulate a CMES bBhverter B obtain its transfer characteristics @ transient analysis. ERtract various design
parameters from simulation results. BurthermorelZlanaly®e and plot the power and delay variations with supply
voltage.
Simulate a CM@ES Bhverter B obtain its transfer characteristics B transient analysis. Hence analyZe and plot their
power and delay dimension variations.
Simulate a BIAR D R atellverify its truth table and obtain its transient analysis. Hence analyBe and plot their power
and delay with load variations.
se Vppl1.2V for B.1Bum CMES processENVppl1.EV for Bl.1Rum CME S Process and Vppl@1V for BL.ERum CMES Process
or any other available Technology.
alIPlot @ vs. Vps at different drain voltages for B ME SEPME S.
bEPlot B vs. Vas at particular drain voltage BlowBfor B MR SEPME S and determine Vt.
cBPlot log b vs. Vas at particular gate voltage thighRfor B ME SEPMES and determine Bz and sub-threshold slope.
dBPlot & vs. Vps at different gate voltages for @ ME SEPMES and determine Channel length modulation factor.
elERtract Vi of BIMEISEPME S transistors Bhort channel and long channel B se Vps B EEMV
To elltract Vi use the following procedure.
i. Plot gm vs Vas using BIEISPECE and obtain peal? gm point.
ii. Plot yERBEREELER as a function of Vgs using B gspice.
iii. @se Bl gspice to plot tangent line passing through pealll gm point in y A/zsBlplane and determine Vih.
fEIPlot @ vs. Vps at different drain voltages for B ME SEPME SEplot DC load line and calculate gmBlgdskigmiedskland
unity gain freBuency.
Tabulate your result according to technologies and comment on it
se Vppl1.BV for B.1Bum CMES processENVppl1.BV for Bl.1Rum CME S Process and Vppl@1V for BL.ERum CMES Process
or any other available Technology.
allPerform the following
i. Plot VTC curve for CMES inverter and thereon plot dVout vs. dVi, and determine transition voltage and gain g.
Calculate ValPVaE w2 v for the inverter.

ii. Plot VTC for CMRS inverter with varying Vop.

iii. Plot VTC for CM@S inverter with varying device ratio.

bEPerform transient analysis of CMES inverter with no load and with load and determine tpuBitp «ERER -to-RRR tr
and -to-FER tf. Buse Vemise B BVECL etcl

c@Perform AC analysis of CMES inverter with fanout @ and fanout 1. @l se Ci2 B.E1EpERCL @ FpERRL B 1RER etck

se Blgspice to build a three stage and five stage ring oscillator circuit in B.1Bum and &.12um technology and
compare its freRluencies and time period.

NOTE: Additional Practical B EEperiments will be performed based on the course content reRluirements.




For Examination to be held in the Year MalZ 2021,2022,2023

Class: M.Tech 2"! Semester LITIP | ¢ |internal
Branch: ECE
Course Title: Machine Learning Laboratorf - |3 |15 5

Course No.: MECE23C
Duration oRlExam: 3 HRS

Course Outcomes:

co1 nderstand the implementation and procedures for machine learning algorithms
CO2 Design Python programs for various learning algorithms
co3 Apply appropriate data sets to the Machine learning algorithms

Practical tasi@ related to theory to be performed on hardware Blits andEor any available simulation tool.

OR
Minor prol@ct to be allotted by the instructor.




For Examination to be held in the Year MalZ 2021,2022,2023

Class: M.Tech 2"! Semester LITI|P| € | internal
Branch: ECE
Course Title: ASIC Design Lab using VHDL HDL - [3]15 75

Course No.: MECE23D
Duration oRlExam: 3 HRS

Course Overvield : This course gives Enowledge about the designFanalysisEsimulation of digital circuits used as building
blocls in Very Large Scale Bhtegration B/LSEIdevices. This lab also provides hands-on ellperience on implementation of
digital circuit designs using VHDL HDL languagelBw of hich are relluired for development of various procts and
research worf.

Course Outcomes:

co1 Designsimulate and verify with hardware description languages

o2 nderstand and the use of VHDL HDL - entitiesRarchitecturesBlprocessesfunctionsBicommon concurrent
statementsBand common seRluential statements

co3 Design of combinational and seRluential digital logic circuits by using different types of modeling of VHDL

HDL language.

List oZExZeriments:
1. Verification of combinational and seRluential designs.
Design and verification of full adder using three modelling styles.
Design and verification of 12-bit ALR.
Werite HDL code to display messages on an alpha numeric LCD display.
Werite HDL code to interface HellIBey pad and display the Eey code on seven segment display.
Werite HDL code to control speedidirection of DC and stepper motor.
Write HDL code to accept & channel analog signal@Temperature sensors and display the data on LC panel or
seven segment display.
Write HDL code to generate different waveforms Binel SBluarel Trianglel Rampl using DAC change the
freBluency and amplitude.

=

NOTE: Additional Practical B ERperiments shall be performed based on the course content refluirements.



For Examination to be held in the Year Mal@ 2021,2022,2023

Class: M.Tech2"d Semester
Branch: ECE

Course Title: Research Seminar - l211 50
Course No.:MECE213
Duration oZExam: 3 HRS

L|T|P | C | Internal

Course Overvield : The course aims to eBlpose students to the @ealBworkling environment and get acfluainted
with the organiZation structure@business operations and administrative functions. To promote and develop
presentation sflills and import a Bnowledgeable society. To set the stage for future recruitment by potential
employers.

Course Outcomes:

co1 An ability to worllin actual worfling environment.

CO2 | An ability to utili®e technical resources.

Cco3 An ability to write technical documents and give oral presentations related to the worfl completed.

Bleneral guidelines r Presentation and File:

Content: Report must contain abundant material clearly related to topicl points should be clearly made and all
evidence must support the topic along with varied use of materials.

Coherence and OrganilZation: Topic should be clearly stated and developed®specified eZamples must be incorporated
that would clearly develop the conceptliconclusion must be clear and must flow together well.

Multimedia Material used: Report should have a balanced use of multimedia materials to properly showcase
the worl@ done.

Note: Seminar 2l ill be evaluated on internal scheme [ ith Bbllo ing comBonents:
17 Presentation 30@

2@ Viva-Voce 30
3@ Rellort 407



ANNEXURE: 11l

UNIVERSITY OF JAMMU, JAMMU
Course Scheme

M. Tech 3" Semester Electronics and Communication Engineering
For Examination to be held in the Year December 2021,2022,2023

Contact hours/@ eek: 26

. Teaching
Subject . Hours/Wee ) Marks
S. No Code Subject k Credits
LIT P Internal | External
Elective- IV
MECE31A | Bhformation Theory and Coding
1 MECE31B | Analog VLSEDesign 3|-1 - 3 25 75
MECE31C | Advance Antenna System
MECE31D | Cryptography and & etworl Security
Elective-V
MECE32A | Advance Computer B etworlls
2 MECE32B | MEMS 3 - - 3 25 75
MECE32C | Blano-Electronics
MECE32D | Rlio Medical Electronics
Dissertation Phase |
MECE311 150
3 o be continued in Bth Sem[ 20 10
Total Credits 16 200 150
Remarks:

1. The students will have to select one course from Elective-®/ i.e between Bhformation BlRleor? and
Coding P2 nalog PESEIDesign @ dvance EBintenna SEistem and Cr?itograllP? and B et? or? Securit? of
their choice as per the approval of the department

2. The students will have to select one course from Elective-V i.e between Bldvance ComBluter Bl et orls
BIMEIMSEIR ano@llectronics and Blio Medical Blectronics of their choice as per the approval of the
department



For Examination to be held in the Year December 2021, 2022, 2023
Class: M.Tech 3" Semester

Branch: ECE L|ITI|P C | External | Internal
Course Title: InBbrmation Theor and Coding 3. |-.13 75 25
Course No.: MECE31A

Duration oRlExam: 3 HRS

Course Overvielll EIThis course provides a basic understanding of the nature of informationthe effects of noise and
capacity in analogue and digital transmission systems and the construction of both source codes and error-detection-
correction codes.

Course Outcomes:

Ability to determine the amount of information per symbol and information rate of a discrete
co1 memory less source.

Design lossless source codes for discrete memory less source to improve the efficiency of information
co2 transmission and channel capacities using Shannon® Theorems.
Cco3 BIinderstand how error control coding technilues are applied in communication systems

Detailed Sllabus
UNIT 1:InBbrmation Sources, measurement oRinEBbrmation and the EntroB Function: Bhtroduction to Communication
process and the nature of information, EntropyEmeasures of informationEmarginal entropybint entropyEConditional

entropy and the Chain Rule for Entropy. PO8Hrsk
UNIT 2 Sources @ ith and & ithout Memorf: Sources coding theoremraft inelluality@PrefitEVariable and Eiled- length
Codes. Error Correcting Codes. 06 Hrsk

Unit 3 Channel TZes, Prolerties, Noise and Channel Calflacitl: Perfect communication through a noisy channel. The
binary symmetric channel@their classification and capacity of a noiseless discrete channel. The Hartley and Shannon
laws for channel capacity 08 Hrsk
UNIT 4Error Control Coding: Channel Coding- Blloc CodesICyclic Codes and Convolution CodesElDecodingViterbi
Decoding Algorithm. Trellis Codes. 08 Hrsk
UNIT 5 Advanced Coding Techniues and CrZRtogralhi: EICH codes Trellis coded modulationf Ehtroduction to
cryptographyfloverview of encryption technifluesisymmetric cryptography. ED6HrsE

Note: The Rluestion Faler @ ill comArise o 7 Rluestions o 15 marks each unitborml@ distributed over the entire
s@llabus based on teaching hours. The candidate shall have to attemlt ani 5 Rluestions.

Suggested Books:

=

“Information Theory, Coding and Cryptography”, Ranjan Bose Tata McGraw Hill.
“Communication Systems Engineering”, John G. Proakis Masoud Salehi, Pearson.
“Applied Coding and Information Theory for Engineers”, Richard B. Wells ,Pearson
“Coding and Information Theory”, R.W.Hamming 2nd edition, Prentice Hall
“Information Theory and Reliable Communication”, R.G.Gallager, Wiley

“Principles of communication”, Taub & Schilling, McGraw Hill

“Elements of Information Theory”, Thomas Cover & Joy Thomas, John Wiley & Sons



For Examination to be held in the Year December 2021, 2022, 2023
Class: M.Tech 3" Semester

Branch: ECE L|ITI|P C | External | Internal
Course Title: Analog VLSI Design sl.|.13 75 25
Course No.: MECE31B

Duration oRlExam: 3 HRS

Course Overvield EThis course aims to teach the fundamentals of CMES and various ME S based amplifier circuit design
techniques used in today’s advanced mixed-signal integrated-circuit applications. This course also covered analog
amplifiersBcurrent mirrorsklop-amp designnoise fundamentalsiswitched capacitor circuits@icomparators and other
analog circuitry used in today® mied-signal [s.

Course Outcomes:

co1 @entify the various design metrics of analog Design.

Describe the MES based biasing circuits various MES based amplifier & p-Amplifier Differential
co2 amplifier
co3 Assess the results obtained by solving broadly defined engineering technology problems.

Detailed SGllabus

UNIT1: Bhtroduction to Analog VLSEIAnalog integrated circuit designBCircuit design consideration for MES challenges
in analog circuit design Recent trends in analog VLSE circuits Analog MEISEET Modelingl MES transistor Low
freBluency MEISEET ModelsEHigh freRluency ME SEET ModelsEITemperature effects in MR SEETER oise in MEISEET.

@7 Hrsk
UNIT2: Current SourcelSin®@s and References M&S DiodelActive resistorSimple current sinfls and mirrorRlasic
current mirrorsl Advance current mirror Current and Voltage referencesiElandgap references? CMES Amplifier
Performances matrices of amplifier circuitsiCommon source amplifier@Common gate amplifierEEreFuency response
of amplifiers and stability of amplifier. 08 Hrsk
UNIT3: CME S Bleedbac AmplifierfRleedback efluationBProperties of negative feedback on amplifier designlZleedbac
TopologyR Stability? CMES Differential Amplifier Differential signaling@source coupled pair2 Current source load?
Common mode rel@ction ratio@ CME S Differential amplifier with current mirror loadi Differential to single ended
conversion. FLO Hrsk
UNIT4: CMES B perational amplifierflZlloc? diagram of B p-amplifier@@eal characteristics of B p-AmplifierfiDesign of
two stage B p-AmplifierRCMRE S ComparatorZiCharacteristic of a comparatorTwo stage open loop comparatorSpecial
purpose comparatorZRegenerative comparatorZHigh speed comparatorihtroduction to Switched Capacitor Circuitsh
Switched capacitor circuitsESwitched capacitor amplifiers@Switch capacitor integrators. FLO Hrsk

Note: The Rluestion Faler @ ill comArise o 7 Buestions o 15 marks each unitorml distributed over the entire
s@llabus based on teaching hours. The candidate shall have to attemt ani 5 Rluestions.

Suggested Books:

1. Design of Analog CMI S htegrated Circuits by RlehZad RaaviEMcE raw Hill.

2. CMRI SECircuit DesignBElLayout and Simulation by R. Facob BlaRer@Harry W. LikBland David E.
RloycelPrentice Hall of Bhdia.

. Analog htegrated circuit Design by David A. Bbhns and Blen MartinEEbhn Wiley B Son.

. Phillip E. Allen and Douglas R. Holberg, “CMOS Analog Circuit Design”, Oxford, 3rd Edition.

. R J Baker, “CMOS circuit Design, Layout and Simulation”, IEEE Inc., 2008.

. Pucknell, D.A. and Eshraghian, K., “Basic VLSI Design”, PHI, 3rd Edition

. Kang, S. and Leblebici, Y., “CMOS Digital Integrated Circuits, Analysis and Design”, TMH

. Paul. R.Gray& Robert G. Meyer, “Analysis and Design of Analog Integrated Circuits”, Wiley, 5th Edition, 2009

N oG b [

=



For Examination to be held in the Year December 2021, 2022, 2023

Class: M.Tech 3™ Semester LITIP /| c |Eexternal | internal
Branch: ECE

Course Title: Advance Antenna SBstem
Course No.: MECE31C

Duration oZExam: 3 HRS

31-1-13 75 25

Course Overvield : This course provides comprehensive Bnowledge of different design and performance
parameters of antenna. @ helps students to estimate input impedancel@efficiency and ease of match for
antennas. Burther it develops ability to design antennas and antenna arrays for various desired radiation
pattern characteristics. @ provides principle of operationflanalysis and application of different antennas such
as broadband antennas micro-strip antennalZetc.

Course Outcomes:
co1 Compute the far field distancelIradiation pattern and gain of an antenna for given Current distribution

Rloster ability to understand thin linear antennas and arraysBlsecondary sourcesBapertureibroadband

co2 and frelluency independent antennas

co3 Design antennas and antenna arrays for various desired radiation pattern characteristics

Detailed SEllabus

UNIT 1 Introduction: Review of Radiation Principles® Review of vector algebrall Flasic Antenna. Concepts and
parameters Potential functions and the Electromagnetic field@Alternating current element@Power Radiated by a
current element Applications to short antennasiassumed current distributionsi Radiation from a Rluarter-wave
monopole or half wave dipolelR ear and far fields. ED4Hrs
UNIT 2 Thin Linear Antennas and Arral@s: Short Electric dipolethin linear antennal@Radiation. resistance of antennasf
Blields of a thin linear antenna with a uniform travelling wavelBlArray parametersiHalf-power beam-width Mathematics
of linear arrayBlAntenna element spacing without grating lobesBLinear broadside array with non uniform distributionsi
Gain of regularly spaced planar arrays with d = A/2, Discussion on Binomial and Dolph-Tchebyscheff Array antennas.
PO8Hrsk
UNIT 3 Broadband Antennas: Eroadband Antennas@The frelfluency independent concept Rum-says PrinciplelHli-
conicalRSleeve DipolelICylindrical dipolefirhombic antennaZhelical antennalRagi-2 da array@refuency Bhdependent
antenna Bplanar and conical spiral@log periodic ED4HrsE
UNIT 4: Diferent tEZles o Antennas: Elield efluivalence principlefRadiation eRluations@Directivity?IRectangular and
Circular aperture FRadiation from apertures and distribution@Horn antenna BE-planelHplanellCorrugatediDi-electric
loaded-field @ directivity calculation@ Micro-strip antenna, Rasic characteristicslRectangular and Circular patches
PD8Hrsk
UNIT 5 : Pattern SEInthesis: ApproBimate far field pattern of line sources@Synthesis of line sourcesERlourier transform
method of line sourcesBlAntenna as a filterELaplace transform method@Woodwards synthesis methodE ptimikation
methodsBSynthesis of Planar rectangular sourceSynthesis of planar circular sourcellLow side-lobe synthesis.

PO8Hrsk
UNIT6: ARRlications: Different types of antennas for applications in communication systems@lAntennas for space
communication ED4HrsE

Note: The Rluestion Faler @ ill comArise o 7 Buestions o 15 marks each uniforml distributed over the entire
s@llabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:
1. “Antenna Theory Analysis and Design”, Constantine A.BalanisEbhn Wiley & Sons
B. “Antennas for All Applications”,John D Kraus, Ronald J Marhefka, Ahmad S Khan, Tata
Mcl raw-Hill
B. “Micro-strip antennas”, I.J.Bhal and P.Bhartia, Artech house



For Examination to be held in the Year December 2021, 2022, 2023

Class: M.Tech 3" Semester

Branch: ECE
Course Title: Cre@tograhi and Net ork Securit? L|T [P | C |BEdemal] internal
Course No.: MECE31D 3|-1-13 75 25

Duration oRlExam: 3 HRS

Course Overvield : This course aims to familiarie the students with basic of computer security conceptsl
various cryptographic protocols and technilues along with their practicality. The course will also provide an
essential Bnowledge of networfl security and protocol standards.

Course Outcomes:

To understand basic design principles of symmetric and asymmetric cryptography and learn
how standard cryptanalytic attaclls worfl and thereby how to avoid common design flaws.
To understand hash functions and eflisting techniflues liZe Advanced Encryption
StandardBAESEPRivest—Shamir—Adleman ERSARland Discrete Log.

To gain Bnowledge of the technologies that underpin the deployment and maintenance of a
secure networl@

Cco1

CO2

co3

Detailed SGllabus
UNIT 1 Introduction: Security mind-setfiComputer Security Concepts BCEAEIThreatsEAttackls and Assets. @4 Hrs

UNIT 2 Cr@Etogralhic Protocols: Bhtroduction to Protocols® Communications using Symmetric Cryptography@
Substitution Ciphers and Transposition CipherRloc CipherSteam CipherlModes of B peration Symmetric and
Asymmetric cryptography. 06 Hrsk

UNIT 3 CriEtogratlhic Technillues: Fey Length @ Management® Symmetric Bey Length® Public-Bey Fey Lengthl
Comparing Symmetric and Public-Eey Fley Lengthl enerating ReysEAlgorithmsRDREE-HELLMAR RRSARDES.

08 Hrsk
UNIT 4 Practical CrZ@togra@hi: EncryptionZauthenticationhashingfSymmetric and Asymmetric cryptographyDigital
Signatures and Certificates. 06 Hrsk

UNIT 5 Net ork Securit® and Protocol Standards: Fletworl security issuesBsniffing?® SpoofingfiCommon threatsFIE-
mail security® Secure SocBlet Layer BSLE Transport Layer Security ETLSEI SSHE BPSECE Pretty Blood Privacy PCE!
BhtrudersEVirusBWormsERlirewalls-need and features of firewallETypes of firewallEBhtruder Detection Systems.

FLO Hrsk

Note: The Rluestion Faler @ ill comArise o 7 Buestions o 15 marks each unitorml distributed over the entire
skllabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:

1.Bhtroduction to Modern Cryptography by PBonathan BlatBand Blehuda LindellZICRC Press Cryptography and (.2 etworl
Security by William StallingsEFlourth EditionERERR Prentice Hall. BEE E-1E-1RRE1E-E

2. Handbool of Applied Cryptography by Alfred Bl MenelesEPaul C. van R orschot and Scott A. VanstoneICRC Press.
Bl.Applied CryptographyProtocols@Algorithms and Source Code in C by Bruce SchneierZbhn Wiley and Sons



For Examination to be held in the Year December 2021, 2022, 2023
Class: M.Tech 3" Semester

Branch: ECE L|ITI|P C | External | Internal
Course Title: Advance ComButer Netl orks

Course No.: MECE32A 3| -1- 3 75 25
Duration oRlExam: 3 HRS

Course overvielll @IThis course will cover the practical aspects of computer networEsEwith emphasis on the Ehternet.
Various aspects of computer networfling will be covered includingalternative linB-layerEnetworl-layerFand transport-
layer technologiesBPILARIPWARR technologiesBtopologiestitraffic analysisBicongestionEflow controlErouting etc. The goal
of this course is to introduce the students to state-of-the-art networf protocols and architectures.

Course Outcomes:

co1 Design a networl@ with appropriate protocols selected according to relluirement.

co2 Analye different routing protocols and traffic engineering methods deployed in networzing.

o3 Analye the implications of shifting from traditional networ2 architectures to software defined

networfs.

Detailed SGllabus
UNIT 1 Overviel? : Computer BletworER etwor TopologiesEILABRMAR Eland WARIEThe B SEreference modelZTCPEP
reference modelR Addressingfl Circuit Switched® Datagram and Virtual Circuit B etworisEl HubsE RBridges? switchesk

Routers and Blateways. PD8Hrsk
UNIT2 Data Link LaBer: Design @suesklError ControlfZlow-control protocolskStop-and-waitfland Sliding-window. LinZ
protocolsEHDLCESL@PRland PPP Protocols. ED7Hrs

UNIT3 Net® ork Lafler: Routing AlgorithmsE Shortest path routingBRloodingl Distance-vector routing@ Lin- state
routing® Hierarchical routing@Eroadcast routing and Multicast routing. Congestion control@ Principles and policies
congestion control in Virtual-circuit and Datagram subnets. Load shedding and Bltter control. B uality of Servicel
TechnilBlues for achieving good [ uality of ServiceRiBhtegrated ServicesEDifferentiated ServicesLabel Switching and
MPLS. @7Hrsk

UNIT4 Internet® orking and Internet Protocols: TunnelingBlZragmentation. The @vi ProtocolRPvE addressesE@Pvi
ProtocolEMobile PR SPEREIR PEARPEDHCPEEhternet Control ProtocolsiClassless Bhter-domain Routing BCED REEE etworf

Address Translation @ AT@ISub-netting and Super-netting. D8 Hrsk
UNITS5 TransBlort LaBler: Transport layer protocol issuesflAddressingfiConnection EstablishmentfConnection Releasel
Blow control and MultipleRing. Bhternet Transport ProtocolsETCP and R DP. ED6HrsE

Note: The Rluestion Faler @ ill comArise o 7 Buestions o 15 marks each unitorml distributed over the entire
s@llabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:

1. “Data Communications and Networks”, 2nd Ed Forouzan, Tata Mcgraw Hill

“Computer Networks”, 4th Ed, A. S. Tanenbaum, Pearson Education

“Computer Networks and Internets”, 2nd Ed, Comer, D.E, Delhi: Pearson Education Asia, 1998.

“An Engineering Approach to Computer Networking: Atm Networks, The Internets, And The Telephone Network”,
RleshaviZS.EBAddison- Wesley Professional Computing SeriesEAwl Bhternational Student EditionE1EER Ed
“Principles of Wireless Networks”, 2002, Pahlavan, K. And Krishna Murthy, Delhi: Pearson Education
“High-Speed Networks And Internets: Performance And Quality Of Service”, 2nd Ed, Stallings, W, Delhi: Pearson
Education AsialERIER

“Encyclopedia Of Networking”, Sheldon, Tom, TMH

“Tcp/lp lllustrated”, Vol. 1: The Protocols, Stevens, R.W, Addison-Wesley

B &

B &



For Examination to be held in the Year December 2021, 2022, 2023

Class: M.Tech3"™ Semester
Branch: ECE L|ITI|P C | External | Internal

Course Title: MEMS 3/-1-13 75 25
Course No.:MECE32B
Duration oRlExam: 3 HRS

Course Overviel2l : This course aims to familiari?e the students with the fundamentals of MEMS devicesl
different MEMS sensorsBtheir worlling principles@their operational characteristics. The course will also
provide the basic concepts of fabrication technologiesEimicromachining Peeping in view the recent trends.

Course Outcomes:

co1 nderstand the basics of material selection and need of micro fabrication of electrical and mechanical
components.

co2 nderstand the operation of micro devicesEImicro systems and their applications.

Cco3 Design the micro devicesEmicro systems using the MEMS fabrication processes.

Detailed SEllabus

UNIT 1 Introduction to MEMS: MEMSEIDefinition and classification®Evolution of micro fabricationBapplications of
MEMS. 6 Hrsll
UNIT 2 Materials Bbr MEMS and microsistems: Substrate and waferactive substrate materialsilicon as substratel

gallium arsenidelRluart?Epieloelectric materialsBpolymersBEpaciaging material. @6 Hrsl
UNIT 3 MEMS Fabrication Methods: Photolithography Bn implantation diffusioni oRlidation chemical vapor
depositionBPhysical vapor depositionREpitalkyEEtching. EBHrsk
UNIT 4 Overviel o Micromachining: Materials for micromachining® Blul@ micromachining and surface
micromachiningBILEI A process. EBHrsk
UNIT 5 Working Princillles o2 MEMS Transducers Bensors and Actuators@ Mechanical transducers thermal
transducersiEimagnetic transducersiEichemical and biological transducersEmicrofluidic devices. EBHrsk

Note: The Rluestion Faler @ ill comArise o 7 Buestions o 15 marks each uniforml distributed over the entire
skllabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:

1. Foundations of MEMS”, Chang Liu, Pearson Education Inc., 2012.

B. “Micro system Design”, Stephan D Senturia, Springer Publications, 2000.

B. “MEMS and Microsystems Design and Manufacture”, Tai Ran Hsu, Tata Mcraw HilleR ew DelhiERRERE.
B. “Microsensors MEMS and Smart devices”,Gardner, CBS Publishers.



For Examination to be held in the Year December 2021, 2022, 2023

Class: M.Tech 3" Semester
Branch: ECE L|ITI|P C | External | Internal

Course Title: Nano-Electronics 3/-1-13 75 25
Course No.: MECE32C
Duration oZExam: 3 HRS

Course Overviel2 :This course focuses on Elano-electronic devices which are an integral part of our lifeRincluding the
billion-plus transistors in every smartphone. Thiscourse elplains the fundamentals of Blano-electronics and R ano-
electronics device physics.

Course Outcomes:

Binderstanding the insight of Blano-electronics device Physics so as to provide appropriate and

co1 . . - ) . . . )
economical viable solution to electronic engineering community and society at large.

Cco2 nderstanding the applications of Bluantum physics in Semiconductor Devices.

@lentifying different devices so as to meet out the present designi health® safety and

co3 .
environmental challenges

Detailed Stlllabus

UNIT1: Bhtroduction to Blano-electronicsBPhysical and Technological Limitations of Microelectronics@Transitioning
from Microelectronics to Blano-electronicsBMES Scaling Theory- Bsues in Scaling MES TransistorsEShort Channel
EffectsBiBree Electron Theory B The New Ohm’s Law Electrons flow, Classical free electron theory, Sommerfeld's
theory, The quantum of conductance, Coulomb blockade, Towards Ohm’s law. DR Hrsk

UNIT2: The Elastic ResistorZliConductance of an Elastic ResistorZElastic Resistor- Heat dissipation@Materials for nano-
electronics@ Semiconductor heterostructures [ Lattice-matched and pseudomorphic heterostructures Bhorganic
nanowires Blrganic semiconductors B Carbon nano-materialsi nanotubes and fullerenesl B raphenel Ballistic and
Diffusive TransportEZallistic and Diffusive Transfer TimesEIChannels for Conduction Conductivity@ConductivityBERpElor
EfIRelationsECounting StatesEDrude BlormulallZ uantied Conductance. 08 Hrsk

UNIT3: Electron Density—ConductivityRlElectron transport in semiconductors and nanostructures@ Time and length
scales of the electrons in solidsEStatistics of the electrons in solids and nanostructuresRermi statistics for electronsf
the density of states of electrons in nanostructuresBElectron transport in nanostructures. 08 Hrsk

UNIT4: Electrons in traditional low-dimensional structuresi Electrons in Bluantum wellsf Single modulation-doped
heteroinctionsEZ umerical analysis of a single hetero@inctionBControl of charge transferZElectrons in Buantum wiresl
Electron transport in Bluantum wiresElectrons in Bluantum dotsE R anostructure deviceshtroduction ME DEETSE
heterolinction bipolar transistors@ield-effect transistors Single-electron-transfer devices? Potential-effect
transistorsEICarbon Elano-tube Transistors@Semiconductor Blano-wire BETs etc. FLO Hrsk

Note: The Rluestion Faler @ ill comArise o 7 Buestions o 15 marks each unitorml distributed over the entire
skllabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:

1. Bundamentals of Blanoelectronics by Bleorge W. HansonEPearson Education.

(. Blanoelectronics and BlanosystemsEErom Transistors to Molecular and Bl uantum Devices by Blarl B oserSpringer

B. Bhtroduction to Eanoelectronicsl Sciencell Blanotechnology Engineering B Applications by Vladimir. V. Mitinf
Cambridge Bl niversity Press.

B. Bhtroduction to B'ano Science and Technology by S.M. LindsayEWorld Scientific.

. Lessons from BlanosciencelA Lecture Bl ote SeriesElRly Supriyo Dutta@World Scientific.

. Bluantum Transport- Atom to TransistorERly Supriyo DuttaRCambridge B niversity Press.

B. Blanotechnology for Microelectronics and optoelectronics@Rly BM. Martinel-DuartIR. Bl Martin PalmaRlE. Agulle
Ruedal@Elsevier.



For Examination to be held in the Year December 2021, 2022, 2023

Class: M.Tech 3" Semester

Branch: ECE L|T|P C | External | Internal
Course Title: Biomedical Electronics 3. -13 75 25
Course No.: MECE32D

Duration oflExam: 3 HRS
Course Overviel2 :This aim of this course is to bridge the gap between electronics engineering and biomedical sciences.

This course is a combination of design and problem- solving sGills of electronics engineering with biological sciences in
order to develop healthcare procedures such as diagnosis@monitoringBitreatmentand therapy.

Course Outcomes:

co1 @lentify the various biomedical processes and problems associated with human body.

co2 Apply principles of electronics and instrumentation to cope up with biomedical processes.

co3 Access and analyle the performance of biomedical electronic devices and signal processing

Detailed SEllabus

UNIT1: Characteristics of Transducers and Electrodes for Rliological MeasurementZhtroduction to human bodyZbloc?
diagram@@ classificationl characteristicsi various physiological events and suitable transducer for their recording?
bioelectric potentials. Cardiac SystemBCardiac musculatureElectro-cardiography. E0R Hrs
UNIT2: ECE recordingfIPhonocardiographyRECE lead systemBHeart rate meterflvector-cardiographyDefibrillators.
Rllood Pressure and Elood Blow MeasurementEkhvasive and non-invasive methods of Bllood pressurelICharacteristics
of blood flow and heart sound@Cardiac output measurement@Plethysmography. E0R Hrs
UNIT3: Respiratory SystemBMechanics of breathingZParameters of respirationERespiratory system measurements?
Respiratory therapy instruments. Bhstrumentation for Measuring Blervous Bunction® EER signall@ freBluency band
classificationBlLead systemsBEER recordingfClinical applications of EER signalfE-ray CT scan@MREIPET. O Hrs
UNIT4: Recent Trends in [liomedical Engineering® Patient care and monitoring® Eon-invasive diagnostic
instrumentationkRliotelemetryBTelemedicinelProsthetic devicesLie detector testRApplication of lasers and ultrasonic
in biomedical field. @7 Hrsk

Note: The Rluestion Faler @ ill comArise o 7 Rluestions ok 15 marks each unitbrml@ distributed over the entire
skllabus based on teaching hours. The candidate shall have to attem@t ani 5 Rluestions.

Suggested Books:
1. Bhtroduction to Blio-medical Bhstrumentation by R.S. BhandpurMcE raw Hill Education.
(. Blio Medical Bhstrumentation by CromwellBPrentice Hall BGhdia Learning Private Limited.



For Examination to be held in the Year December 2021, 2022, 2023

Class: M.Tech 3 Semester
Branch: ECE

Course Title: Dissertation Phase |
Course No.: MECE311

Duration Exam: 3 HRS

L|T|P | C [Internal

-|1-120(10 | 150

Course overviel : The dissertation is a yearlong activity@to be carried out and evaluated in two phases i.e.
Phase—{f2ulyRPAugust to Decemberanuary and Phase-EZanuary@ebruary to Bunelzuly.
The dissertation pro®ct topic should be selected chosen to ensure the satisfaction of the urgent

need to establish a direct lin@ between education national development and productivity and thus
reduce the gap between the Bhdustry and Academics.

The dissertation should have the followingf

e Relevance to social needs of society.

e Relevance to value addition to ellisting facilities in the institute.

e Relevance to industry need.

e Problems of national importance.

e Research and development in various domains.

The student should complete the following?
e Literature survey Problem Definition
e Motivation for study and B bRctives
e Preliminary design EIfeasibility @modular approaches
e [@nplementation and Verification
e Report and presentation

After multiple interactions with guide and based on comprehensive literature surveythe student shall identify the
domain and define dissertation ob@ctives. The referred literature should preferably include
PEEERETRETERSpringerScience DirectPACM @urnals etc. in the relevant areas and any other related domain. [ case
of Bhdustry sponsored proctsithe relevant application notesBwhile papersEproduct catalogues should be referred
and reported.

Student is eBlpected to detail out specificationsEmethodologyEresources reRuiredicritical issues involved in design and
implementation and phase wise worfl distribution and submit the proposal to the department.
e Phase-l Deliverables: A document report comprising of summary of literature surveyl
detailed obRctiveskl pro@ct specifications? paper andEor computer aided design@ proof of
conceptBfunctionality@part resultskla record of continuous progress.

e Phase-l Evaluation: Bhternal committee constituted by the Head of the Department comprising of faculty
members of respective specialiFationlshall assess the progresstperformance of the student based on the report@
presentation and viva voce.

1R PerPbrmance or & ork done 302 oftotal Internal marks
2B Seminar 2507 oFtotal Internal marks
3@ Viva 250 oRtotal Internal marks

47 Rellort 200 oRtotal Internal marks



UNIVERSITY OF JAMMU, JAMMU

Course Scheme

M. Tech 4" Semester Electronics and Communication Engineering
For Examination to be held in the Year Mal2 2022,2023,2024

ANNEXURE: IV

Contact Hours/Week :32

Teaching
Subject Marks
S.No :o]:: Subject Hours/Week Credits
LT P Internal External
Dissertation Phase Il
Students have to submit the Enal
1 |MECE411 | Broject reBlort at the end o@ the | - - 32 | 16 250 150
semester B hich Eill be evaluated
Pollo® ed b a seminar, Bresentation
and viva -voice examination
Total Credits 16 400




For Examination to be held in the Year Mal2 2022,2023,2024

Class: M.Tech 4t Semester LIT!IP | C |internal | External
Branch: ECE

Course Title: Dissertation Phase Il - | -132116 | 250 150
Course No.: MECE411

Duration oRlExam: 3 HRS

Course overviel? :

The dissertation stage @lis based on a report prepared by the students on dissertation -Fallotted by the
department to the students. @ may be based onl
e ERperimental verification BISimulationEProof of concept.
¢ DesignBfabricationftesting of System
Evaluation will be based on student seminar@written reports and evaluation of the developed system
andBor theories
At least one publication in a Burnal of repute is mandatory for the final evaluation of Dissertation

e Deliverablesi A dissertation report as per the specified formatfldeveloped system in the form of
hardware andBbr softwarella record of continuous progress

¢ EvaluationEvaluation for dissertation-@will be done in two partskihternal and elfternal evaluation.

> Bhternal evaluation will be done as mentioned belowl
PresentationEDemonstration or worlZl done of total internal mar@s.
@ Viva-voce of total internal mar(@s.
@E Report of total internal marfZs.
> EBternal Evaluation® Rluide along with appointed EBternal ERaminer shall assess the

progressperformance of the student based on report@presentation and viva-voce.



