AC-5.05.2018
Item No. 4.53

UNIVERSITY OF MUMBAI

Revised syllabus (Re016) from Academic Year 20167
Under

FACULTY OF TECHNOLOGY

Electronics and Telecommunication

Engineering
Third Year with Effect fromAY 201819
Final Year with Effect fromAY 2019-20

As perChoice Based Credit and Grading System
with effect from the AY 201617




Coordinator, Faculty of Technologyds Preambl e

To meethe challenge of ensuring excellence in engineering education, the issue of quality needs to be addressed, dek
and taken forward in a systematic manner. Accreditation is the principal means of quality assurance in higher educatsi
The major emphasid accreditation process is to measure the outcomes of the program that is being accredited. In lir
with this Faculty of Technology of University of Mumbai has taken a lead in incorporating philosophy of outcome base
education in the process of curriculai@velopment.

Faculty of Technology, University of Mumbai, in one of its meeting unanimously resolved that, each Board of Studie
shall prepare some Program Educational Objectives (F
It is also resolved that course objectives and course outcomes are to be clearly defined for each course, so that all fa
members in affiliated institutes understand the dep
learning proces It was also resolved that, maximum senior faculty from colleges and experts from industry to be
involved while revising the curriculum. | am happy to state that, each Board of studies has adhered to the resolutic
passed by Faculty of Technology, angveloped curriculum accordingly. In addition to outcome based education,
semester based credit and grading system is also introduced to ensure quality of engtheziiog.

Choice based Credit and Grading system enables a-ragaired shift in focusrbm teachecentric to learnecentric
education since the workload estimated is based on the investment of time in learning and not in teaching. It also foct
on continuous evaluation which will enhance the quality of education. University of Mumbé#ikeaes a lead in
implementing the system through its affiliated Institutes and Faculty of Technology has devised a transparent cre
assignment policy and adopted ten points scale to g
on 15 weeks teaching learning process, however content of courses is to be taughB iweeks and remaining2
weeks to be utilized for revision, guest lectures, coverage of content beyond syllabus etc.

Choice based Credit and grading system is implemédndeat the academic year 204G through optional courses at
department and institute level. This will be effective for SE, TE and BE from academic yedr&@04.819 and 2019

20 respectively.

Dr. S. K. Ukarande
Co-ordinator,

Faculty of Technology,
Member - Academic Council
University of Mumbai, Mumbai
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Chairmandés Preambl e:

The curriculum in higher education is a living entityeViolves with time; it reflects the ever changing needs
of the society and keeps pace with the growing talent of the students and the faculty. The engineering educa
in India is expanding in manifolds and the main challenge is the quality of educdtistak&holders are very
much concerned about it. The curriculum of Electronics & Telecommunication in Mumbai University is na
exception. In keeping with the demands of the changing times, it contains innovative features. The expos:
to the latest technogy and tools used all over the world is given by properly selecting the subjects. It is
designed in such a way to incorporate the requirements of various industries. The major emphasis of t
process is to measure the outcomes of the program. Prograomest are essentially a range of skills and
knowledge that a student will have at the time of qgpatiuation. So the curriculum must be refined and
updated to ensure that the defined objectives and outcomes are achieved.

I, as Chairman Adhoc Board of Stdies in Electronics and Telecommunication Engineering, University of
Mumbai, happy to state here that, the heads of the department and senior faculty from various institutes t
timely and valuable initiative to frame the Program Educational objectivestexsbelow.

Objectives:

1 To produce Electronics & Telecommunication engineers, having strong theoretical foundation,
good design experience and exposure to researatiesetbpment.

2 To produce researcher who have clear thinking, articulatiomnéerest to carry out theoretical
and/or applied research resulting in significant advancement in the field of specialization.

3 To develop an ability to identify, formulate and solve electronics and telecommunication
engineering problems in the latésthnology.

4 To develop the ability among students to synthesize data and technical concepts from applications
to productdesign.

These are the suggested and expected main objectives, individual affiliated institutes may add further in
list. | believe that the small step taken in the right direction will definitely help in providing quality education
to the stake holders.

This book of curricula is the culmination of large number of faculty members and supporting staff. It als
reflects the create contribution of hundreds of teachérboth serving and retired. | sincerely hope that the
faculty and students of Electronics and Telecommunication in Mumbai University will take full advantage o
dynamic features of curriculum and make teach&agring process a truly sublime experience for all.

At the end | must extend my gratitude to all experts and colleagues who contributed to make curriculu
competent at par with latest technological development in the field of Electronics & Telecommunicatiol
Engineering.

Dr. Uttam D. Kolekar
Chairman, Ad-hoc Board of Studies in Electronics and Telecommunication Engineering
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Program Structure for

B.E. Electronics & Telecommunication Engineering (Rev. 2016)

University of Mumbai (With Effect from 201 7-2018)

Semester VI
TeachingScheme (Contact . .
ngéze Course Name Hours) Credits Assigned
Theory Pracs Tut Theory | TW/ Pracs | Total
ECC701 | Microwave Engineering 4 - - 4 - 4
Mobile Communication
ECC702 System 4 - - 4 - 4
ECC703 | OpticalCommunication 4 - -- 4 - 4
ECCDLO | Department Level Optional | , ) ) 4 i 4
703X Course Il
Institute Level Optional
ILO701X Course | 3 - - 3 - 3
ECL701 | Microwave Engineering Lab| - 2 - - 1 1
Mobile Communication
ECL702 System Lab - 2 - - 1 1
ECL703 | Optical Communication Lab| - 2 - - 1 1
ECLDLO | Department Level Optional | 2 ) ) 1 1
703X Lab Il
ECL704 | Projectl - 6 - - 3 3
Total 19 14 - 19 7 26
Examination Scheme
Course Theory
Code Course Name Internal Assessmer]  End Exa_m W Oral & Total
Sem | Duration Prac
Testl|Test 2| Avg | Exam (Hrs)
ECC701|Microwave Engineering 20 20 | 20 80 03 -- -- 100
ECC702|Mobile Communication Systen| 20 20 | 20 80 03 -- -- 100
ECC703|Optical Communication 20 20 | 20 80 03 -- -- 100
ECCDLO|Department Level Optional
203X ICourse II] 20 20 | 20 80 03 - - 100
ILO701X [Institute Level Optional Course¢ 20 20 | 20 80 03 -- -- 100
ECL701 |Microwave Engineering Lab -- - -- -- -- 25 25 50
ECL702 tﬂ;bblle Communication Systen B B _ _ o5 o5 50
ECL703 |Optical Communication Lab -- - - -- -- 25 25 50
ECLDLO |Department Level Optional Lal
703X |l i R e A - 251 25 | 50
ECL704 |Projectl - - - - - 50 50 100
Total 100| 400 150 150 800
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Course Code

Department Level Optional Course IlI

Course Code

Institute Level Optional Course F¥

ECCDLO7031 | Neural Networks and Fuzzy Logic ILO7011 Product Lifecycle Management
ECCDLO7032 | Big Data Analytics ILO7012 Reliability Engineering
ECCDLO7033 | Internet Communication Engineering ILO7013 Management Information System
ECCDLO7034 | CMOS Mixed Signal VLSI ILO7014 Design of Experiments
ECCDLO7035 | Embedded System ILO7015 Operation Research

ILO7016 Cyber Security and Laws

ILO7017 Disaster Management and Mitigation

Measures
ILO7018 Energy Audit and Management
ILO7019 Development Engineering

# Common with all branches

University of Mumbai, B. E. (Electronics &elecommunication Engineering), Rev 2| 5




Semester VIII

Teaching Scheme : .
ng(;ze Course Name (Contact Hours) Credits Assigned
Theory | Pracs | Tut Theory | TW/ Pracs Total
ECC801 | RF Design 4 - -- 4 -- 4
ECCB802 | Wireless Networks 4 - - 4 - 4
ECCDLO | Department Level Optional | , i ) 4 ) 4
804X Course IV
InstituteLevel Optional
ILO802X Course Il 3 - - 3 - 3
ECL801 | RF Design Lab - 2 - - 1 1
ECL802 | Wireless Networks Lab - 2 - - 1 1
ECLDLO | Department Level Optional | > ) ) 1 1
804X Lab IV
ECL803 | Projectll - 12 - - 6 6
Total 15 18 - 15 9 24
Examination Scheme
Course Theory
Code Course Name Internal Assessmen  End Exa_m W Oral & Total
Sem |Duration Prac
Testl| Test 2| Avg | Exam (Hrs)
ECC801|RF Design 20 20 | 20 80 03 - - 100
ECC802|Wireless Networks 20 20 | 20 80 03 -- -- 100
ECCDLO|Department Level Optional
804X |Course IV 20 20 | 20 80 03 -- - 100
ILO802X :Fstltute Level Optional Course 20 | 20 30 03 . _ 100
ECL801 |RF Design Lab -- -- -- -- -- 25 25 50
ECL802 |Wireless Networks Lab -- - - - - 25 25 50
ECLDLO Department.evel Optional Lab
804X IV B i - 251 25 | %0
ECL803 |Projectll -- - - - - 100 50 150
Total 80 320 175 125 700
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CourseCode Department Level Elective Course IV Course Code Institute Level Elective Course IF
ECCDLO8041 | Optical Networks ILO8021 Project Management
ECCDLO8042 | Advanced Digital Signal Processing ILO8022 Finance Management
ECCDLO8043 Satellite Communication ILO8023 Eﬂr:rrlzgfr:?;?hip pevelopment and
ECCDLO8044 | Network management in Telecommunicati 1LO8024 Human Resource Management
ILO8025 Professional Ethics and CSR
ILO8026 Research Methodology
ILO8027 IPR and Patenting
ILO8028 Digital Business Management
ILO8029 Environmental Management

# Common with all branches
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical |Tutorial | Total
ECC701 |Microwave 04 - - 04 - -- 04
Engineering
Examination Scheme
Subject Subject InternaI-I-arlls(,esoerzs'\rcI(n;(;rrim(tS Term |Practical
Name
Code AVQ. Of Test End Sem Work | & Oral Oral | Total
Test1l |Test2 | 1 and Test 2[Exam
ECC701 20 20 20 80 -- -- -- 100
Microwave
Engineering

Prerequisites:

1 Electromagneti&ngineering
1 Antenna and Radio Wa\Rropagation
1 CommunicatiorEngineering

Course objectives:
1 To learn fundamentals of microwave systems.

1 To learn to make system lewa#signdecisions.

1 To learn passive and active devateracteristics

Course outcomes:

1 Characterize devices at highisrquencies.
71 Design and analyze microwaugcuits.

71 Design and analyzamplifiers and oscillators at microwafrequencies.

1 Demonstrate skills of planning, design and deployment of micronetveorks.

After successful completion of the course student will be able to

University of Mumbai, B. E. (Electronics & Telecommunication Engineering), Rev
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Module Unit Topics Hrs.
No. No.
1.0 Introduction to Microwaves 08
1.1 Microwave Frequency Bands in Radpectrum, Characteristics,
Advantages and Applications of Microwaves.
1.2 Scattering parameters: Characteristics and Properties.
1.3 Strip lines, Microstrip lines and coupled lines: Analysis and desi
14 Design of Impedance matching network using lumped and
distributedparameters.
2.0 Waveguides and Passive Devices 08

2.1 Rectangular and circular waveguides: Construction, Working an
Mode analysis.

2.2 |Resonators, Rentrant cavities, Tees, Hybrid rin@irectional
couplers, Phasghifters, Terminations, Attenuators and Ferrite
devices such as Isolators, Gyrators, @irgulators.

3.0 Microwave Tubes 10

3.1 [Two Cavity Klystron, MultiCavity Klystron and Reflex Klystron.

3.2 |Helix Travelling Wave Tube and Cross Fiélchplifier.

3.3 |Backward Wave Oscillator, Cylindrical Magnetron and Gyrotron

4.0 Microwave Semiconductor Devices 10

4.1 |Diodes: Varactor, PIN, Tunnel, Point Contact, Schottky Barrier,
Gunn, IMPATT, TRAPATT, and BARITT.

4.2 [Transistors: BJTHetro junction BJT, MESFET, and HEMT

4.3 [Parametric Amplifiers and Applications.

5.0 Microwave Measurements 06

5.1 |VSWR, Frequency, Power, Noigg;Factor, Impedanceéttenuation
Dielectric Constant, Antenna Gain.

6.0 Microwave Integrated Circuits (MIC) 06

6.1 |MIC Materials.

6.2 [Types of MIC: Hybrid and Monolithic MIC.

6.3 |Chip Mathematics.

Total 48
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Text Books :

1. SamuelLiao, Microwave Devices andCircuits , 8rentice Hall

2. David Pozar, Microwave Engineeing&Wiley Publicaion, Fourth Edition

3. Matthew M. Radmaresh, 'Radio Frequency and Microwave Electronicsg¢ Peason
Education.

4. AnnapurnaDas and S. K Das, ' Microwave Engineging’McGraw Hill Education, Third
Edition.

References:

1. Colin, Foundations aflicrowave Engineering, Second Edition, Wiley Interscienég, 2
Edition.

2. Devendra Misra, Radio Frequency and Microwave Communication Cireitsalysis
and Design¢, J&8Edtonwi | ey & Sons, 2

Assessment consists of twlass tests of 20 marks each. The first class test is to be conductg

Internal Assessment:

approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be considered for final Intereakgs
Duration of each test shall be of one hour.

End Semester Examination
1. Question paper will comprise of 6 questions, each carryimge2&s.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estilabus
4, Remaining question (Q.2 to Q.6) will be selected from alhtbdules.

University of Mumbai, B. E. (Electronics & Telecommunication Engineering), Rev 17



Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial [ Total
ECC702 [Mobile 04 - - 04 -- -- 04
Communicat
on System
Examination Scheme
Subject S,\lf bject InternaI-I-arl]sesoer;/sIyln(’jlernktS Term |Practical
ame
Code Avg. Of Test[End Sem Work | & Oral Oral| Total
Test1l |Test2 | 1 and Test 2|Exam
ECC702 |Mobile 20 20 20 80 -- -- -- 100
Communicat
on System

T

T
T
T
T
1

Prerequisites:
1 AnalogCommunication
1 Digital Communication
1 Computer Communication amdetworks

Course objectives:
1 To understand the cellular fundamentals and different types of radio propagatieis.
1 To study thesystem architecture of 2G, 2.5 G 8.
1 To develop the concepts of emerging technologies for 4 G standardeyamdi.

Course outcomes:

After successful completion of the course student will be able to
Explain the cellular fundamentals and estimatecthasrage and capacity of cellustems.

Classify different types of propagation models and analyze théuidget.

lllustrate the fundamentals and system architecture of GSM, 2.5G&%
Apply the concepts of 3G technologies of UMTS and CDROAO.
Elaborate the principles of 3SGRHE.
Identify the emerging technologies for upcoming mobile communicagistems.

University of Mumbai, B. E. (Electronics & Telecommunication Engineering), Rev
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Module
No.

Unit
No.

Topics

Hrs.

1.0

Fundamentals of Mobile Communication

08

11

Introduction to wireless communication:Mobile radio telephony
Examples of Wireless Communication Systems, Related d
problems.

1.2

The Cellular Concept System Design Fundamentald:requency
Reuse, Channel Assignment Strategies, Interference and §
Capacity, Trunking and Grade 8krvice, Improving Coverage a
Capacity in Cellular Systems

2.0

Mobile Radio Propagation

08

2.1

Large scale fading:Free space propagation model, the three b
propagation mechanisms, reflection, ground reflection -(@ay)
model, diffraction,scattering, practical Link budget design usi
path loss models

2.2

Small scale fading:Small scale multipath propagation, paramete
mobile multipath channels, types of smadhle fading, Rayleigh &
Riceandistributions.

2.3

Features of all conventional multiple access techniqueBrequenc

division  multiple access(FDMA), time division mult
access(TDMA),space spectrum multiple access (SSMA),
division multiple acces€SDMA),OFDM-PAPR,OFDMA

3.0

2G Technologies

10

3.1

GSM: GSM Network architecture, GSM signalling protq
architecture, identifiers used in GSM system, GSM channels,
structure for GSM, GSM speech coding, authentication and s¢
in GSM, GSM call procedures, GSM haafl procedures, GS
services and features

3.2

GSM evolution: GPRS And EDGE architecture, radic
specificationschannels.

3.3

IS-95: Architecture of CDMA system, CDMA air interface, pow,
control in CDMA system, power control, handoff, rake receiver

4.0

3G Technology

06

4.1

UMTS: Objectives, standardisation and releases, ne
architecture, air interface specifications, channels, security proc
W-CDMA air interface, attributes of WCLDMA system,

W-CDMA channels

4.2

Cdma2000 cellular technologiesEorwardAnd Reverse Channels
Handoff And Power Control.

5.0

3GPP LTE

08

University of Mumbai, B. E. (Electronics & Telecommunication Engineering), Rev
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5.1 |Introduction, system overview Frequency bands and spectrum
flexibility, network structure, protocol structure

5.2 |Physical layer. Frames, slots, and symbatispdulation, coding,
multiple-antenna techniques

5.3 [Logical and Physical ChannelsMapping of data onto (logical)
subchannels.

5.4 |Physical layer procedures: Establishing a connectior
retransmissions and reliability, scheduling, power contiatdover.

6.0 Advanced techniques for 4G deployment 08

6.1 |Multi -antenna Techniques: Smart antennas, multiple input
multiple outputsystems

6.2 |Cognitive radio: Architecture, spectrum sensing

6.3 |Relaying multi-hop and cooperative communicationsPrinciples
of relaying, fundamentals of relaying

Total 48

Text Books :

L

2
3

TheodoreS. Rappport ' wirdlesscommuni@tions - principlesand pradice@’PEARSN ,
Seconcdedition.

T L Singakomwmunéekass on £ducatioklc Gr aw Hi | |
Andreas F. Molisch’” wirelesscommunicatio n WI&EY INDIA PVT LTD, Seacondedition.

References:

L
/

UpenaDalal ' Wirelessand Mobile Communcaio n ©xford univesity Press.
Vijay K.Garg ' WirdessCommunicationsand Networki n g d@ganMKaufmann griesin
NetworkingElsevier

E-Resources:

1.

MIT Open Course warehttps://ocw.mit.edu/courses/electrigigineeringandcomputer
science/&452-principlesof-wirelesscommurnicationsspring2006/

NPTL: http://nptel.ac.in/courses/117104099/

Virtual Lab : http://vlab.co.in/
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https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-452-principles-of-wireless-communications-spring-2006/
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-452-principles-of-wireless-communications-spring-2006/
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-452-principles-of-wireless-communications-spring-2006/
http://nptel.ac.in/courses/117104099/
http://vlab.co.in/

Internal Assessment:
Assessment consists of twiass tests of 20 marks each. The first class test is to be conducts
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be considered for final IntesgssA®en
Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryimgazgs.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.

4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.) _ _
Theory | Practical | Tutorial | Theory | Practical | Tutorial | Total
ECC703 |Optical 04 - - 04 -- -- 04
Communicat]
on
Examination Scheme
: . Theory Marks
Sggjde:t S,\‘fgﬁﬁgt Internal assessment Term |Practical oral | Total
Avg. Of Test[End Sem| Work | & Oral
Test1l |[Test2 | 1 and Test 2|[Exam
ECC703 |Optical 20 20 20 80 -- -- -- 100
Communicat
on

Prerequisites:
1 Physics

Electromagnetic wavpropagation

1
9 Electronics devices and circuits
1

Principles ofcommunication

Course objectives:
1 List, write and explain fundamentals and transmission characterisoggicdl fiber
communication

1 List, write and explain principles and characteristics of various sources ,detectoasians

fiber opticcomponents

1 Calculate parameters for optical link budgeting and analyziinthe

Course outcomes:

After successfutompletion of the course student will be able to
1 List, write and explain fundamentals and transmission characteristics of fipecal
Communication.
1 List, write and explain principles and characteristics of various sources ,desectors
various fiber ofic components

1 Calculate parameters for optical link budgeting and analyzinthe
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Module
No.

Unit
No.

1.0

Optical Fiber and their properties 10

11

Historical development, general system, advantages, disadva
and applications of optical fiber communication, optical fi
waveguides, Ray theory, cylindrical fiber (no derivations), si
mode fiber, cutoff wave length, and mode filed diameter.

Wave guiding principles, Theory of optical wave propagation, T
and chssification of optical fibers, loss armhndwidth

2.0

Transmission Characteristics of Optical Fiber 12

2.1

Attenuation, absorption, linear and nonlinear scattering losses, b
losses, modal dispersion, waveguide dispersion, dispersion an
broadening, dispersion shifted and dispersion flattened fibers. G
Overview of nonlinearties , Stimulated Raman Scattering, Stim
Brillouin Scattering , Self Phase modulation ,

Crossi Phase modulation , Four wave mixing and its mitigat
Solitons. Measurements of attenuation, dispersion and OTDR

3.0

Optical Sources 06

3.1

Working principle and characteristics of sources (LED, LAS
Tunable lasers Quantum well lasers , Charge capture in Quanty
lasers, Multi Quantum well Lasefiodes, Surface Emitting Lase
Vertical cavity Surface Emitting Lasers

4.0

Optical Detectors 06

4.1

Working principle and characteristics of detectors (PIN, A
Material requirement for RCEPD ,Resonant cavity enhanc
(RCE) Photo DetectgiNoise analysis in detectors, coherent and;
coherent detection, receiver structure, bit error rate of o
receivers, and receiver performance

5.0

Fiber Optic Components 08

5.1

Fiber fabrication (VAD,MCVD), fiber joints, fiber connector
splices Couplers, multiplexers, filters, fiber gratings, Fabry P
filters, switches and wavelength converters, Optical amplifiers, b
applications and types, semiconductor optical amplifiers, EDFA

6.0

Optical Link 06

6.1

Introduction, Point tgoint links, system considerations, link po
budget, and rise time budget. RF over fiber, key link parameters,
over fiber links, microwave photonics.

University of Mumbai, B. E. (Electronics & Telecommunication Engineering), Rev 23
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Text Books :

1. Optical Fiber Communication Gerd Keiser, 4th Ed., MGF2008.
2. Optical Fiber Communicatioing John M. Senior, Pearson Education. 3rd Impression,
2007.

References:

Fiber optics communicatiortdarold Kolimbiris

Introduction to optical fibers, Cheri, McGraill.

An introduction to fiber optics, A. Ghatak and KyHgrajan, Cambridge Univ, pres8
Optical fiber communication and sensdis Arumugam Agencies, 20002 optiensors.
Fiber optic communicatianJoseph C Palais: 4th Edition, PearEolucation.

akrwNPE

Internal Assessment:

Assessment consists of two cléssts of 20 marks each. The first class test is to be conducte
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be considered for final Internal Ass$4
Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryimge2&s.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.

4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical |Tutorial | Total
ECCDLO |Neural 04 -- -- 04 - -- 04
7031 |hetworks&
FuzzylLogic
Examination Scheme
Subject Subject InternaIT:seserst/ln?erris Term |Practical
Name
Code Avg. Of Test End Sem Work | & Oral Oral | Total
Testl |Test2 | 1 and Test 2|Exam
ECCDLO |Neural 20 20 20 80 -- -- -- 100
7031 |networks&
FuzzylLogic

1
1

il
il
1
1
1

T

= =4 -8 4 4

Prerequisites:

NumericalMethods
OptimizationTechniques

Course objectives:

To introduce the concepts and understanding of artificial neatalorks

To provide adequate knowledge about supervisediasdpervised neural networks

To introduce neural network desigancepts

To expose neural networks based methods to solve real world copnpldems

To teach about the concept of fuzziness involved in various systems and provide adequ
knowledge aboutuizzy set theory, and fuziygic

To provide knowledge of fuzzy logic to design the real world fizasgems

Course outcomes:
After successful completion of the course student will be able to

Comprehend the concepts of biological neurons and artifieialons

Analyze the feedorward and feedback neural networks and their learaliggyithms.
Calculate Comprehend the neural network training and desigeepts

Analyze the application of neural networks to non linear real woddlem

Comprehend the caept of fuzziness involved in various systems, fuzzy set theory and fu
logic

Apply fuzzy logic to real worlgbroblems.

ate

zzy
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Module
No.

Unit
No.

Topics

Hrs.

1.0

Introduction to Neural Networks and their basic concepts:

07

11

Biological neurons and Atrtificial neuron, McCullo¢htts modelf
neuron, Types of activation functions and Neural Nety
architectures, Preequisites for training of neural networks. Lineg
separable and linearly neaeparable systems with examplesature
and advantages of Neural Networks over statistical techn
Knowledge representation, Terminologies related to artificial n
networks, Concepts of Supervised learning, Unsupervised leg
Reinforcement

2.0

Supervised Learning NeuralNetworks:

08

2.1

Perceptron Single Layer, Multilayer and their architecture, Error |
propagation algorithm, Generalized delta rule, Concept of Tra
Testing and Crosgalidation data sets for design and validatio
networks. Ovefitting. Stopping criterion fotraining.

3.0

Unsupervised Learning Neural Networks:

09

3.1

Competitive Learning NetworksMaxnet, Mexican Hat Net, Kohon
Self-Organizing Network$ architecture, training algorithm,-Kean
and LMS algorithms, Radial Basis Function (RBF) neusdivorki
architecture and algorithm, and Discrete Hopfield netw
Introduction to the concept of Support Vector Machine baksessifier

4.0

Applications of Neural Networks:

06

4.1

Applications of Neural networks in pattern classificatiGharacter
Recognition Face recognition, Image compression and
Decompression

5.0

Fuzzy logic:

12

5.1

Introduction to fuzzy logic, Basic Fuzzy logic theory, Fuzzy s
properties &operations, Fuzzy relatierOperations on fuzzy relatio
Fuzzy Membership functions, Fuzzy Rules and Fuzzy Reas
Fuzzification and Defuzzification methods, Fuzzy Inference Sys
Mamdani Fuzzy Models, Fuzzy knowledge based controllers.

6.0

Applications of Fuzzy Logic and Fuzzy Systems:

06

6.1

Fuzzy pattern recognition, fuzzy image processing, Simple
applications of Fuzzy knowledge based controllers like washing
machines, home heating system, and train break control.

Total

48
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Text Books :

1 S. N. Sivanandam and Ns. Deepa Introduction to Soft computinyViley India
Publications

2. Thimothy J. Rossruzzy Logic with Engineering Applicatiojley IndiaPublications

3. John Yen and Reza Langdfijzzy LogieIntelligence, Control and Informatiofearson
Publications.

4. S. Rajasekaran and G. A. Vijayalakshmi R&yural Networks, Fuzzy Logic, and Genetic
Algorithms PHI

5. Satish KumarNeural Networks: A classroom ApproadataMcGraw-Hill.

6. Meherotra Kishan, Mohan &., Ranka Sanjayglements of artificial neural networks
PenramPublications

References:

1. Hagan, Demuth, and Bealdeural Network DesignrhomsorLearning

2. Simon HaykinNeural Network A Comprehensive FoundatiodRearsorEducation

3. Christopher M Bishop\Neural Networks For Pattern Recognitic@xford UniversityPress

4. William W Hsieh,Machine Learning Methods in the Environmental Sciences Neural
Network and KernelsCambridge Publications

5. S. N. Sivanandam, S. Sumathi, and S. N. Delgiaduction to NeurBNetwork Using
Matlab Tata McGrawHill Publications

6. Bart Kosko,Neural networks and Fuzzy Systefearsorcducation

7. J.S.R.Jang, C.T. Sun, and E. Mizut&euroFuzzy and Soft ComputifigH]I

8. J. M. Zuradalntroduction to Artificial Neural Systemarco publishers

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class test is to be cond
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The averagearks of both the test will be considered for final Internal Assess
Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryimge2&s.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.

4. Remaining question (Q.2 to Q.6) will be selected from alhibdules.

University of Mumbai, B. E. (Electronics & Telecommunication Engineering), Rev 100



Credits Assigned

Subject Subject Teaching Scheme
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCDLO [Big Data 04 - -- 04 - - 04
7032 |Anpalytics
Examination Scheme
Subject S,\lf bject InternaIT:sesoerZsl;/lnzrrl:ts Term |Practical
ame
Code Avg. Of TestEnd Sem Work | & Oral Oral | Total
Testl |[Test2 | 1 and Test 2[Exam
ECCDLO 20 20 20 80 - -- - 100
7032 |Big Data
Analytics

Prerequisites:
1 Data Base Manageme&ystem

Course objectives:
1 To Provide an Overview of an exciting growing field of Big Datelytics.

1 Tointroduce the tools required to manage and analyze big data like Hadoop, NoSRedvap.
1 To teach the fundamental techniqueadhieving big data analytics with scalability and streaming

capability.

Course outcomes:
After successful completion of the course student will be able to

1 Understand the key issues in big daanagement.
T Acquire fundamental enabling techniques usingst@obig datanalytics.
1 Achieve adequate perspectives of big data analytics in various applications likersensamender

systems, social media applicatiais.
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Module
No.

Unit
No.

Topics

Hrs.

1.0

Introduction to Big Data Analytics

06

11

Introduction to Big Data, Big Data characteristics, types of Big [
Traditional vs. Big Data business approach.

1.2

Technologies Available for Big Data, Infrastructure for Big Data
Big Data Challenges, Case Study of Big D&atdutions.

2.0

Hadoop

06

2.1

Introduction to Hadoop. Core Hadoop Components, Hadooy
Ecosystem, Physical Architecture, Haddioptations.

3.0

NoSQL

08

3.1

Introduction to NoSQ, NoSQL business drivers, NoSQL case st

3.2

NoSQL data architecture patterik&y-value stores, Graph stores
Column family (Bigtable) stores, Document stores, Variatmns
NoSQL architectural patterns.

3.3

Using NoSQL to manage big data: What is a big data NoSQL so

Understanding the types of big data problems; Analyzigglata wit
a shareehothing architecture; Choosing distribution models: mé
slave versus pego-peer; Four ways that NoSQL systems handl
dataproblems

4.0

MapReduce

08

4.1

MapReduce and The New Software Stack: Distributed File Syst
PhysicalOrganizationof ComputeNodes,Large ScaleFile-Systen
Organization.

MapReduce: The Map Tasks, Grouping by Key, The Reduce T
Combiners, Details of MapReduce Execution, Coping ViNtide
Failures.

Algorithms Using MapReduc@latrix-Vector Multiplicationby
MapReduce , Relation#llgebra Operations by MapReduce, Matt
Operations, Matrix Multiplication bilapReduce.

5.0

Technigues in Big Data Analytics

12

5.1

Finding Similar Item: Nearest Neighbor Search, Similarity of
Documents

5.2

Mining Data Streams: Data Stream Management Systems
Stream Model, Examples of Data Stream Applications: S
Networks, Network Traffic Analysis

5.3

Link Analysis: PageRank Definition, Structure of the web, dead
Using Pageank in a search engine, Efficient computation of Pag
Rank: Page Rank Implementation Using MapReduce

5.4

Frequent Itemset Mining : Mark&asket Model, Apriori Algorithm
Algorithm of ParkChenrYu

6.0

Big Data Analytics Applications

08
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6.1 |Recommendation Systems: Introduction, A  Model for

RecommendatioBbystems,CollaborativeFiltering System:Nearest

Neighbor Technique, Example.

6.2 |Mining SociatNetwork Graphs: Social Networks as Graphs, Typ

of SociatNetwork. Clusteringof Social Graphs:Applying Standar

Clustering Techniques, Counting triangles using MapReduce.
Total 48

Text Books :

1. Radha Shankar mani and M Vi jWilgyal aks hmi " Bi
2. Alex Holmes Hadoop inPractice’Manning Press, Dreamtech Press.
3. Dan McCreary and Ann Kdly ' Making Senseof NOoSQLGi A guidefor managers and the

rest of us, Mannin@ress.

References:
L Bill Franks, Taming The Big Data Tidal Wave: Finding Opportunities In Huge Data

Streams With AdWilemced Anal yticsoa,
2 Chuck Lam, "Hadoop Press Acti on¢, Dreamt ech

Internal Assessment:
Assessment consists of two class tests of 20 marks each. The first class test is to be cond\
approximately 40% syllabus is completed and second class test when additionalll4b¥s s
completed. The average marks of both the test will be considered for final Internal Assg
Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryimge2&s.
2. The studats need to solve totalqtiestions.

3. Question No.1 will be compulsory and based on estillabus.

4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCDLO |Internet 04 - - 04 - - 04
7033 Icommunicat
on
Engineering
Examination Scheme
Sgbj; ct S,\lljggﬁgt Internal-rgsegéisl\fnagﬁts Term |Practical Oral | Total
ode Avg. Of Test[End Sem Work | & Oral o
Testl |Test2 | 1 and Test 2|Exam
ECCDLO |Internet 20 20 20 80 -- -- -- 100
7033 |Communical
on
Engineering

Prerequisites:

1 Analogcommunication
1 Digital Communication
1 Computer Communication amdetworks

Course objectives:

1 To focus on Internet protocol, standards, servicesadnunistration.

1 To discuss the Internet security protocol and secseityices
1 To discuss multimedia communication standards and comprdestamques
{1 To discuss the Multimedia canunication across theetworks

Course outcomes:
After successful completion of the course student will be able to

1 Explain the operation of the components of a router including, DHCP, NAT/PAT, Routing

function, Switchingunction.

T
T

communications.

E

standard protocols are designed the way thatahey

E

Understand the security protocol and services Irrteznet
Appreciate the principles ugen designing multimedia protocols, and so understand why

Describe how DNS works ithe global Internet including caching and reetvers.
Understand the current stadéthe-art developments in Internet technologies for multimedia

Understand the system design principles of multimedia communicagetesns.
Solve problems and design simple networked multimggBgems.
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Module Unit Topics Hrs.
No. No.
1.0 Introduction to Internet 06
1.1 What is the Internet, ,Evolution of the Internet, Brief History
Growth of Internet , service description, Network protocol,
network edge
1.2 Overview of TCP/IP, layer functions,
1.3 Application Layer Host configuration, DHCP Domain Name
System (DNS),MulticasdDNS
1.4 Remote Login, TELNET and SSH , HTTPs, electronic mail
2.0 Transport Layer 10
2.1 |Properties of reliable stream delivery, Overvigfd CP segment,
TCP connection
2.2 |Flow control, error control, congestion control
2.3 |User datagram protocol(UDP) header, pseudo header
2.4 |SCTP, introduction, Packet format ,
2.5 |Flow control, error control, congestion control
3.0 Internetworking layer 08
3.1 |Overview of Internet protocol (IP) datagram, IP address classes
subnets and supernets
3.2 |Private IP addresses, classless inter domain routing (CIDR), CII
subnet addressing, variable length in CIDR subnet addre$SM@,
3.3 |Internet Protocol version 6 (IPv6), Packet format, Transition fror
IPv4 to IPv6, ICMPV6
4.0 Internet Security 06
4.1 |Network layer security(AH, ESP, IPsec),
4.2 [Transport layer security(SSL), Application layer security(secure
mail-PGP, SIMIME),
4.3 VPN Firewall, Intrusion Detection System.
5.0 Multimedia Communications 10
5.1 |Information Representatietext, images, audio and video, Text a
image compression, Audio and video compression, video
5.2 compressiostandards: H.261, H.263, P1.323, MPEGUREG
2, Other coding formats for text, speech, image and video
5.3 |Multimedia Communication Across NetworKsayered videa@oding
error resilient video coding techniques,
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5.4 |multimedia transport acro#3 networks and relevant protocols sug
RSVP, RTP, RTCP, DVMRP, Signalling Protocols: R€ghe
Streaming Protocol (RTSP) ,Multimedia across wirelgs&obiles
Networksi Broadcasting Networks Digital Television infrastructre
for interactive multimediaervices)

6.0 Quality of Services (QoS) 08

6.1 |Integrated services (intserv): Architecture and Service M
Resource Reservation Protocol (RSVP), Packet Scheduling Disc
in the Internet

6.2 |DifferentiatedServices (diffserv): Framework and Concept, Ass
and Expedited Services, Packet Classification, Routers Interné
Packet Dropping Techniques

Total 48

Text Books :

1. B. For olCR/IR Rrotocol Suiteé, 4t h E d i-Hill PoblicatioMc Gr a w
2. K.R.Rao, Zaron S. Bojkovic, Dragorad A. Milocanovic, Multimedia Communication
Systems, Prentice Hall India, 2002. ISB}N:203-21456.

References:

1. Steve Heath, Multimedia and Communication Technology, Second Edition, Focal Press,
2003.

2. ISBN:81-81471458.Ted Wal | iSwitghingto \doJ& ," OlPueblicatidny

3. Fred Hasall," MultimediaCommuni@tions& Pearsoneducation, 2001

4. K. R. Rao, Zoran S. Bojkovic, Dragorad A. Milovanovc, Multimedia Communi@tion

Syst emsa@¢, Peal4ds on educati on,
5. Raif steinnetz, Klara Nahrstedt, 'Multimediaa Computirg, Communicaions and
Applications¢&,20ear son educati on,

6. TayVaughan, Multimedia Makingit Work& 6th edition, Tata McGraw Hill, 2004
7. PdlapaVenkataram, Multimedia informationsystemsy Peasoneducation (InPress),2005.
8. Multimedia Communication Techniques adthndards

Assessment consists of two class tests of 20 marks each. The first class test is to be cond

Internal Assessment:

approximately 40% syllabus is completed and second classvken additional 40% syllabug
completed. The average marks of both the test will be considered for final Internal Ass
Duration of each test shall be of one hour.

End Semester Examination
1. Question paper will comprise of 6 questions, eactyicayr20marks.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on entillabus.
4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCDLO |CMOS 04 - -- 04 - - 04
7034 |Mixed Signal
VLSI
Examination Scheme
Subject S,\Lf bject InternaI-I-z:sesoeré';/Inaerrl:tS Term |Practical
ame
Code Avg. Of TestEnd Sem Work | & oral |©ral| Total
Testl |Test2 | 1 and Test 2|Exam
ECCDLO |CMOS 20 20 20 80 - -- - 100
7034 |Mixed Signa
VLSI

= =4 4 4

= =4 =4 -4 -8 -2

Prerequisites:
9 Electronic Devices and Circuits |

Electronic Devices and Circuits
LinearIntegrated Circuits
Microelectronics
Digital VLSI

Course objectives:
1 Importance of CMOS and Mixed Signal VLSI design in the field of Electrarids
Telecommunication.

1 Underlying methodologies for analysis and design of fundamental CMOS Mixed Gigrutis
like DataConverters.

1 The issues associated with high performance Mixed Signal €L&lits

Course outcomes:
After successful completion of the course student will be able to
Analyze and design single stage M@®&plifiers.
Analyze and desig®perational Amplifiers.
Analyze and design data conventecuits.
Identify design requirements of analog and mixed siginelits
Analyze and design CMOS based switched capagitouits
Understand Oscillators and Phase Lockedps.
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Module Unit Topics Hrs.
No. No.
1.0 Fundamentals of MOS Amplifiers 10
1.1 MOS Singlestage Amplifiers: Basic concepts of common source
stage, source follower, common gate stage, Differential Amplifig
1.2 Current mirrors: Basic current mirrazascode current mirror, acti
current mirror, Wilson and Widlar current mirrors, voltage and cu
references.
2.0 Design of MOS operational amplifier 08
2.1 |General considerations, Oftage Op amps, TwBtage Op amps,
Gain Boosting, Input Randemitation.
2.2 |Frequency Response and Compensation, Slew Rate.
3.0 Oscillators and Phase Locked Loops 08
3.1 |General Considerations, Ring Oscillatds€, Oscillators, Voltage
Controlled Oscillators (VCO), tuning range, tuning linearity
Mathematical Model of VCO.
3.2 |Simple PLLphase detector, Chargeu mp PLLOs, Ng
PLL, Delay locked Loops, applicationsBEL.
4.0 Switched Capacitor circuits 06
4.1 [Theory of sampled data systems, Basic sampling circuitarfalo
signal sampling, performance metrics of sampling circuits, desig
analysis of switched capacitor circuits.
4.2 |Switched capacitor amplifiers (SC), switched capacitor integratd
first and second order switched capacitor circuits.
5.0 Data converters 06
5.1 |Analog versus digital discrete time signals, converting analog s
to data signals, sample and hold characteristics. DAC specific
ADC specifications.
5.2 |Mixed signal Layout issues, Floor plannimmpwer supply and
Groundissues, other interconnect Considerations.
6.0 Data Converter Architectures 10
6.1 |DAC architectures: RR ladder networks, current steering, ch
scaling DACs, Cyclic DAC, pipeline DAC, Switched capacitor b
DAC design.
6.2 |ADC architectures: flash,-&tep flash ADC, pipeline ADC, integrat
ADC, and successive approximation ADC, Switched capacitor
ADC design
Total 48
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Text Books :

1. Razavi, "Design of anal og CMOS i2602.egr at ed ci
2. JambBaker, CMOS Mixed-Signal circuit desgn&IEEE Press 2009.
3. P.E. Allen and D R HolbergiCMOS Analog Circuit Design second edition, Oxford

University Press2002.
4. Baker, Li, Boyce,  CMOS: Circuit Design, layout andSimulationd PHI, 2000.
5 Sedra/ Smi t h, "Microel ectrRiess. c Circuits¢, Oxf

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class test is to be cond
approximately 40% syllabus is completed and second claswhest additional 40% syllabug
completed. The average marks of both the test will be considered for final Internal Ass
Duation of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each car@imgarks.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.

4. Remaining question (Q.2 to Q.6) will be selected from alhbedules.

University of Mumbai, B. E. (Electronics & Telecommunication Engineering), Rev 109



Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory Practical | Tutorial | Theory | Practical | Tutorial [ Total
ECCDLO  |[Embedded 04 - - 04 - - 04
7035 Systems
Examination Scheme
. . Theory Marks
Scu:gjdeect Sﬁgﬂﬁgt Internal assessment Term | Practical Oral | Total
Avg. Of Test [End Sem| Work | & Oral
Testl |Test2 | 1 and Test 2 [Exam
ECCDLO 20 20 20 80 - -- - 100
7035 |Embedded
Systems

)l
)l
)l
)l

Course objectives:
1 To develop background knowledge Embedded Systems.
1 To understand communicatioechniques.
1 To write programs for embedded systems and real time opesatamgs

Course outcomes:
After successful completion of the course student will be able to

Understand the detailed processor design techniques and meticodshadinication.
Study the indepthprogram modellingoncepts.
Study the concepts of Real time operating systems andproteams
Design embedded system applications using RTOS
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Module Unit Topics Hrs.
No. No.
1.0 Introduction: - 08
1.1 Definition of Embedded System, Embedded Systems Vs Gener
Computing Systems, Classification, Major Application Areas
1.2 Characteristics and quality attributes (DesMatric) of embedde
system. Real ti me systemods r
latency. Embedded Product development life cycle
1.3 Program modeling conceptsDFG, FSM, Petrnet, UML
2.0 Processor 08
2.1 |Overview of Custom Singl®urposeProcessors, GenerBurpose
Processors,
2.2 |Parallel Port example, Standard SinBlerpose Processors
2.3 |RISC and CISC architectures
2.4 |GCD example
3.0 Communication 06
3.1 |CAN bus, I2C, MOD bus, SPI,
3.2 |Examples on Parall&ommunication, Serial Communication,
Wireless Communication
4.0 Real Time Operating Systems[RTOS] 07
4.1 |Operating system basics
4.2 ([Types of OS
4.3 [Tasks, process,Threads
4.4  |Multiprocessing and ,Multitasking
4.5 [Task scheduling
4.6 [Threads, Process , Schedulin@utting them all together
5.0 07
5.1 [Task communications,
5.2 [Task synchronization
5.3 |Device drivers
5.4 |How to choose RTOS
5.5 |Examples of RTOS
6.0 Design examples and case studies of program moaeld 12
programming with RTOS
6.1 |Digital Cameraintroduction to simple digital camera, Requirem
and specifications, Design using Microcontroller and Microcont
and CCDPP
6.2 |Automatic Chocolate Vending Machine
6.3 |Adaptive Cruise Contrah car
Total 48
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Text Books :

L Frank Vahid, and Tony Givargis, Embedded SystemDesign: A unified Hardware/Software
| nt r odu c tPublicat®n. Wi | ey

2 Raj Kamal , & Embedded Systems Architecture, |
Hill Publication.
l yer, Gupta, & EmbeddedMH e al systems Progr .

David Simon, Embedded systens sditware primer§ Peason

Shibu K.V,¢& Introduction to &itdnedded System:
K.V.K.K. Prasad, Embedded Red Time Systems: Corcepts, Design &
Programming¢, Dreamtech Publication.

P= IR S o T Sy T

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class test is to be condl
approximately 40% syllabus is completed and second class test when additiorsy}k0Us i
completed. The average marks of both the test will be considered for final Internal Assg
Duration of each test shall be of one hour.

End Semester Examination
1. Question paper will comprise of 6 questions, each carryinge2ZRs.
2. The stu@nts need to solve totabdiestions.

3. Question No.1 will be compulsory and based on estillabus.
4, Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory Practical | Tutorial | Theory | Practical | Tutorial [ Total
ECCILO  |Product 03 -- -- 03 -- --
7011 Lifecycle
Management
Examination Scheme
. . Theory Marks
Scu:bject Subject Internal assessment Term | Practical
ode Name Work | & Oral Oral
Avg. Of Test [End Sem| WOr ra
Testl |Test2 | 1 and Test 2 [Exam
ECCILO |Product 20 20 20 80 - -- -
7011 |Lifecycle
Management

)l
)l
)l

T

T

)l
)l

Course objectives:

To familiarize the students with the need, benefits and compondpidvof

To acquainstudents with Product Data Management & Pétk&tegies

To give insights into new product development program and guidelines for designing and devs
product

To familiarize the students with Virtual Prodi¢velopment

Course outcomes:
After successfl completion of the course student will be able to

Gain knowledge about phases of PLM, PLM strategies and methodology for PLM feasibility st
PDM implementation.

lllustrate various approaches and techniques for designing and deveiomingts.

Apply product engineering guidelines / thumb rules in designing products for moulding, machif
sheet metal workingtc.

Acquire knowledge in applying virtual product development tools for components, machining a
manufacturingplant
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Module
No.

Unit
No.

Topics

Hrs.

1.0

Introduction to Product Lifecycle Management (PLM)

10

11

Product Lifecycle Management (PLM), Need for PLM, Pro
Lifecycle Phases, Opportunities of Globalization, -PtéV
Environment, PLM Paradigm, Importance Benefits of PLM
Widespread Impact of PLM, Focus and Application, A PLM Prog
Starting the PLM Initiative, PLM Applications

1.2

PLM Strategies: Industrial strategies, Strategy elements, it
identification, selection and implementation, DevelopingViPL
Vision and PLM Strategy , Change management for PLM

2.0

Product Design

09

2.1

Product Design and Development Process, Engineering [
Organization and Decomposition in Product Design, Typologi
Design Process Models, Reference Model, Prodesign in th
Context of the Product Development Process, Relation wit
Development Process Planning Phase, Relation with the Post
Planning Phase, Methodological Evolution in Product De
Concurrent Engineering, Characteristic Features ofncGaen
Engineering, Concurrent Engineering and Life Cycle Approach
Product Development (NPD) and Strategies, Product Configy
and Variant Management, The Design for X System, Obj¢
Properties and Design for X Tools, Choice of Design fora¥l$ an
Their Use in the Design Process

3.0

Product data Management

05

3.1

Product and Product Data, PDM systems and importance, Comy
of PDM, Reason for implementing a PDM system, fina
justification of PDM, barriers to PDM implementation

4.0

Virtual Product Development Tools

05

4.1

For components, machines, and manufacturing plants, 3D
systems and realistic rendering techniques, Digital rupckMode
building, Model analysis, Modeling and simulations in Product D¢
Examples/Case studies

5.0

Integration of Environmental Aspects in product Design

05

5.1

Sustainable Development, Design for Environment, Need for Life
Environmental Strategies, Useful Life Extension Strategies,-d&hife
Strategiesintroduction of Environmental Strategies into the Design Pr
Life Cycle Environmental Strategies and Considerations

Product Design

6.0

Life Cycle Assessment and Life Cycle Cost Analysis

05
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6.1 [Properties, and Framework of Li@ycle Assessment, Phases of LCA in
Standards, Fields of Application and Limitations of Life Cycle Assess
Cost Analysis and the Life Cycle Approach, General Framevark CCA
Evolution of Models for ProductLife Cycle Cost

Analysis

Total

39

References :

L John Stak, Prodwct Lifecycle Management: Paradigm for 21st Century Product

Real i sat i -Verldy, 2008.19BN1852238105

. Fabio Giudice, Guido La Rosa,Antonino Risitano, Product Design for the environment-A
ifecycl e approachd¢, Tays4e3e7228 Fr ancis 2006,

3 Sa&svuori Antti, Immonen Ansdmie, 'Product Life Cycle Managementy Spinger,
Dreamtech, ISBN3540257314

L. Michad Grieve, Product Lifecycle Managment: Driving the next generation of lean
thinkingé¢, Tata MOEO6R6EESHI | |, 2006, | SBN:

Internal Assessment:
Assessment consists of two class tests of 20 marks each. The first class test is to be condl
approximately 40% syllabus is completed and second claswhest additional 40% syllabug
completed. The average marks of both the test will be considered for final Internal Assg
Duration of each test shall be of one hour.

End Semester Examination
1. Question paper will comprise of 6 questions, each cagrgDmarks.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.
4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO  |Reliability 03 -- - 03 -- -- 03
7012 Engineering
Examination Scheme
. . Theory Marks
Scu:gj(;aect S,\lljgﬂﬁgt Internal assessment Term | Practical oral | Total
Avg. Of Test[End Sem| Work | & Oral
Test1l |Test2 | 1 and Test 2|Exam
ECCILO |Reliability 20 20 20 80 - -- - 100
7012 |Engineering

Course objectives:
1 To familiarize the students with various aspects of probaltiiegry
1 Toacquaint the students with reliability anddtscepts

1 To introduce the students to methods of estimating the system reliability of simple and ca
systems

1 To understand the various aspects of Maintainability, Availability and Figieéedure

Courseoutcomes:
After successful completion of the course student will be able to
1 Understand and apply the concept of Probability to engineprotilems
1 Apply various reliability concepts to calculate different reliabjigyameters
1 Estimate the system relidiby of simple and complegystems

{1 Carry out a Failure Mode Effect and CriticalApalysis
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Module
No.

Unit
No.

Topics

Hrs.

1.0

Probability Theory

08

11

Probability: Standard definitions and concepts; Conditional
Probabil Thegorem. Bay e 0 s

Probability Distributions: Central tendency and Dispersi
Binomial, Normal, Poisson, Weibull, Exponential, relations betv
them and their significance.

Measures of Dispersion: Mean, Median, Mode, Range, Me
Deviation, Standard DeviatioWariance, Skewness and Kurtosis.

2.0

08

2.1

Reliability Concepts: Reliability definitions, Importance
Reliability, Quality Assurance and Reliability, Bath Tub Curve.
Failure Data Analysis: Hazard rate, failure density, Failure R
Mean Time Tdrailure (MTTF), MTBF, Reliability Functions.
Reliability Hazard Models: Constant Failure Rate, Lineg
increasing, Time Dependent Failure Rate, Weibull Model. Distrib
functions and reliabilityanalysis.

3.0

System Reliability

05

3.1

SystemConfigurations: Series, parallel, mixed configuration, k o
n structure, Complex systems.

4.0

Reliability Improvement

08

4.1

Redundancy Techniques: Element redundancy, Unit redundanc
Standby redundancies. Markov analysis.

System ReliabilityAnalysisi Enumeration method, Giset method,
Success

Path method, Decomposition method.

5.0

Maintainability and Availability

05

5.1

System downtime, Design for Maintainability: Maintend
requirements, Design methods: Fault Isolation aelfidiagnostics
Parts standardization and Interchangeability, Modularizatior|
Accessibility, Repair Vs Replacement.
Availability T qualitative aspects.

6.0

Failure Mode, Effects and Criticality Analysis

05

6.1

Failure mode effects analysiseverity/criticality analysis, FMEC
examples. Fault tree construction, basic symbols, developm
functional reliability block diagram, Fault tree analysis and Ever|
Analysis

Total

39

References :

1. L.S.Srinath, Re | i aEbnigliinteydfiliated Epst\WastPresgP)Ltd., 1985.
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CharlesE. Eleling, ' Reliability and Maintanability Engineering&’Tata McGraw Hill.

B. S.Dhillion, C. Sirgh, ' Engineaing Reli ability&JohnWiley & Sons,1980.

P.D.T.Conor, Practicd Reliability Engg.&’JohnWiley & Sons, 1985.

K.C. Kapur, L.R. Lamberson, Reliability in Engineering Design&’JohnWiley & Sons.

Murray R. Spiegel , " Pr o b a BHillPubtishingLoLtt. St at i st i

o oA~ W

Internal Assessment:

Assessment consists of twiass tests of 20 marks each. The first class test is to be conductg
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be considered for final Intereakgs
Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryinge2ZRs.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estilabus

4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject
Code

Subject
Name

Teaching Scheme

(Hrs.)

Credits Assigned

Theory

Practical

Tutorial

Theory

Practical

Tutorial

Total

ECCILO
7013

Managemen|
Information

03

03

03

System

Subject
Code

Examination Scheme

Theory Marks
Internal assessment

Avg. Of Test
1 and Test 2

Subject

Name Practical

& Oral

Term
Work

End Sem Oral

Test1l |Test2 Exam

Total

ECCILO

Managemen 20 20 20 80

Information
System

7013

100

T
T

T
T

T
T
T
T

T

Course objectives:

Course outcomes:
After successful completion of the course student will be able to

The course is blend of Management and Techiilall.

Di scuss the roles played by i
technology architectures on whictformation systems atwuilt
Define and analyze typical functional information systems and identify how they meet the
of the firm to deliver efficiency and competitiaevantage
Identify the basic steps in systedevelopment

nf ormati on

Explain how information systems TransfoBusiness

Identify the impact information systems have oroeganization

Describe IT infrastructure and its components and its cumesmds

Undergand the principal tools and technologies for accessing information from databases
improve business performance and decisiaking

Identify the types of systems used for enterpwsge knowledge management and how they
provide value fobusinesses
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Module Unit Topics Hrs.
No. No.
1.0 Introduction To Information Systems (1S) 04
1.1 Computer Based Information Systems, Impact of IT on organiza
Importance oflS to Society. Organizational Strategy, Competi
Advantages antb.
2.0 Data and Knowledge Management 07
2.1 |Database Approach, Big Data, Data warehouse and Data Marts
Knowledge Management
Business intelligence (Bl)Managers and Decision Making, Bl fo
Data analysis and Presenting Results
3.0 Ethical issues andPrivacy 07
3.1 |Information Security. Threat to IS, and Security Controls
4.0 Social Computing (SC) 07
4.1 |Web 2.0 and 3.0, SC in businegsopping, Marketing, Operational
and Analytic CRM, Ebusiness and-Eommercé B2B B2C.Mobile
commerce.
5.0 06
5.1 |Computer Networks Wired and Wireless technology, Pervasive
computing, Cloud computing model.
6.0 Information System within Organization 08
6.1 [Transaction Processing Systems, Functional Area Information
System, ERP and ERP supporBafsinessrocess.
Acquiring Information Systems and Applications: Various Systel
development life cycle models.
Total 39
References :

1. Kelly Rainer, Brad Prince, Management Information Systé&khley

2. K. C. Laudon and J.P. Laudon, Manageniefdarmation Systems: Managing the Digital
Firm, 10" Ed., Prentice HalR007.
3. D. Boddy, A. Boonstra, Managing Information Systems: Strategy and OrganiRrtoiice

Hall, 2008
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Internal Assessment:
Assessment consists of two class tests of 20 marks each. The first class test is to be condi

approximately 40% syllabus is completed and second class test when additiors)l@Us i
completed. The average marks of both the test will be considered for final Internal Ass¢
Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryimgazRs.
2. The stu@nts need to solve totabdiestions.

3. Question No.1 will be compulsory and based on estillabus.

4. Remaining question (Q.2 to Q.6) will be selected from alhibdules.
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Teaching Scheme

Credits Assigned

Subject Subject
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO |Design of 03 -- -- 03 - -- 03
7014 experiments
Examination Scheme
Subject Subject Internal-r;sesoergsl\rf]aerrfts Term | Practical
Name
Code Avg. Of TestEnd Sem Work | & Oral Oral | Total
Test1l |Test2 | 1 and Test2|Exam
ECCILO 20 20 20 80 - -- - 100
7014 |Design of
experiments

action

Course objectives:
1 To understand the issues and principles of Design of Experiti20fs)

1 To list the guidelines for designirexperiments

1 To become familiar with methodologies that can be used in conjunction with experiments
designs for robustness aagtimization

Course outcomes:
After successful completion of the course student will be able to
1 Plan data collection, to turn @ainto information and to make decisions that lead to approp

1 Apply the methods taught to real Igguations
1 Plan, analyze, and interpret the results of experiments
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Module Unit Topics Hrs.
No. No.
1.0 Introduction 06
1.1 Strategy of Experimentation
1.2 Typical Applications of Experimental Design
1.3 Guidelines for Designing Experiments
1.4 Response Surface Methodology
2.0 Fitting Regression Models 08
2.1 |Linear Regression Models
2.2 |[Estimation of thd?arameters in Linear Regression Models
2.3 |Hypothesis Testing in Multiple Regression
2.4 |Confidence Intervals in Multiple Regression
2.5 |Prediction of new response observation
2.6 |Regression model diagnostics
2.7 [Testing for lack of fit
3.0 Two-Level Factorial Designs 07
3.1 [The 2 Design
3.2 [The 2 Design
3.3 [The General2Design
3.4 |A Single Replicate of theDesign
3.5 [The Addition of Center Points to thé& Resign,
3.6 [Blocking in the 2 Factorial Design
3.7 |Split-Plot Designs
4.0 Two-Level Fractional Factorial Designs 07
4.1 [The OneHalf Fraction of the ®Design
4.2 [The OneQuarter Fraction of the*Design
4.3 [The General™? Fractional Factorial Design
4.4 |Resolution Il Designs
4.5 |Resolution IV and V Designs
4.6 |Fractional Factorial SpHPlot Designs
5.0 Response Surface Methods and Designs 07
5.1 |Introduction to Response Surface Methodology
5.2 [The Method of Steepest Ascent
5.3 |Analysis of a Secon@rder Respons8urface
5.4 |[Experimental Designs for Fitting Response Surfaces
6.0 Taguchi Approach 04
6.1 |Crossed Array Designs and SigitalNoise Ratios
6.2 |Analysis Methods
6.3 |Robust design examples
Total 39
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References :

1. Raymond H.Mayers, Douglas C. Montgomery, Christine M. Ander§&mok, Response
Surface Methodology: Process and Product Optimization using Designed Experiment, 3rd
edition,John Wiley & Sons, New YorR001

2. D.C. Montgomery, Design and Analysis of Experiments, 5thaditiohn Wiley & Sons,

New York,2001

3. George E P Box, J Stuart Hunter, William G Hunter, Statics for Experimenters: Design,
Innovation and Discovery, 2nd BEdliley

4. W J Dimond, Peactical Experiment Designs for Engineers and Scintists, Johrad|8&pns
Inc. ISBN:0-471-390542

5. Design and Analysis of Experiments (Springer text in Statistics), Springer by A.M. Dean, and
D. T.Voss

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class testastubid whe
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be considered for final Internal Assg
Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryinge2Z&s.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.

4. Remaining question (Q.2 to Q.6) will be selected fronth@modules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO |Operations 03 -- -- 03 -- -- 03
7015 |Research
Examination Scheme
Subject Subject Internal-r;sesoergsl\rf]aerrfts Term | Practical
Name
Code Avg, Of Test End Sem| Work | & Oral Oral | Total
Test1l |Test2 | 1 and Test 2|[Exam
ECCILO |Operations 20 20 20 80 -- -- -- 100
7015 Research

T Perform
optimal solution as the dathange.
1 Solve specialized linear programming problems like the trategpmrandassignment problen
solve network models like the shortest path, minimum spanning tree, and maximum flow p

Course obijectives:
1 Formulate a realvorld problem as a mathematical programnmmagel.
1 Understand the mathematical tools that are needed to solve optimzaixems.
1 Use mathematical software to solve the proposedels

Course outcomes:
After successful completion of the course student will be able to

1 Understand the theoretical workings of the simplex method, the relationship between
program andts dual, including strong duality and complemensdagkness.
sensitivity

anal ysi s

t o

det er mi

1 Understand the applications of integer programmin and a queuing model andompute
important performance measures
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Module
No.

Unit
No.

Topics

Hrs.

1.0

Introduction to Operations Research

14

11

Introduction, , Structure dhe Mathematical Model, Limitations of
Operations Research

1.2

Linear Programming: Introduction, Linear Programming Proble
Requirements of LPP, Mathematical Formulation of LPP, Grap
method, Simplex Method Penalty Cost Method or Bigrmdthod
Two Phase Method, Revised simplex method,

13

Duality, Primali Dual construction, Symmetric and Asymme
Dual, Weak Duality Theorem, Complimentary Slackness Thec
Main Duality Theorem, Dual Simplex Method, Sensitivity Analys

1.4

Transportation Problem: Formulation, solution, unbalanc
Transportation problem. Finding basic feasible solutioN®rthwes
corner rul e, | east cost met |
Optimality test: the stepping stone method and MODI method.

15

Assignment Problem: Introduction, Mathematical Formulation
the Problem, Hungarian Method Algorithm, Processing of n
Through Two Machines and m Machines, Graphical Method of
Jobs m Machines Problem Routing Problem, Travelling Sale
Problem

1.6

Integer Programming Problem: Introduction, Types of Integ
Programming Probl ems, Gomory
and Bound Technique. Introduction to Decomposition algorithm

2.0

Queuing Models

05

2.1

Queuing systems and structures, singkrver and mukserve
models, Poisson input, exponential service, constant rate servic
and infinitepopulation

3.0

Simulation

05

3.1

Introduction, Methodology of Simulation, Basic Concepts, Simul
Procedure, Application of SimulationMonte-Carlo Method
Introduction, MonteCarlo Simulation, Applications of Simulati
Advantages of Simulation, Limitations 8fmulation

4.0

Dynamic programming

05

4.1

Characteristics of dynamic programming. Dynamic program
approach for PriorittManagement employment smoothening, ca
budgeting, Stage Coach/Shortest Path, cargo loading and Re
problems.

5.0

Game Theory

05
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5.1 |Competitive games, rectangular game, saddle point, mi
(maximin) method of optimaltrategies, value of the game. Solutig
games with saddle points, dominance principle. Rectangular
without saddle poinit mixed strategy for 2 X 2 games.

6.0 Inventory Models 05

6.1 [Classical EOQ Models, EOQ Model with Price Breaks, B@Q
Shortage, Probabilistic EOQ Model,

Total 39

References :

1. Taha, H.A. "Operations ResearcAn Introduction”, Prentice Hall, (7th Editiord002.

2. Ravindran, A, Phillips, D. T and Solberg,JJ'Operations Research: Principles and
Practice", Johiwilley and Sons, 2nd Editio2009

3. Hiller, F. S. and Liebermann, G. J. "Introduction to Operations Research”, Tata McGraw

Hill, 2002.

Operations Research, S. D. Sharma, KedarNath RamNi¢hut

5. Operations Research, KantiSwarup, P. K. Gupta and Man M8hiétan Chand &ons

e

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class test is to be condl
approximately 40% syllabus is completed and second class test when additional 40% s
completed. Thewrage marks of both the test will be considered for final Internal Asseg
Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryimge2&s.
2. The students need to solve totajuéstions.

3. Question No.1 will be compulsory and based on estillabus.

4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO [Cyber 03 -- - 03 -- -- 03
7016 Security and
Laws
Examination Scheme
. . Theory Marks
SggJ;eCt S,\lljgﬂﬁgt Internal assessment Term | Practical oral | Total
Avg. Of Test|End Sem Work | & Oral
Testl |Test2 | 1 and Test 2|Exam
ECCILO |Cyber 20 20 20 80 - -- - 100
7016 |Security and
Laws

Course objectives:
1 To understand and identify different types cybercrime and dsiner
1 To recognized Indian IT Act 2008 and its latestendments
1 To learn various types of security standaraspliances

Course outcomes:

After successful completion of the course student will be able to

1 Understand the concept of cybercrime and its effect on owmsidd
Interpret and apply IT law in varnirs legalissues

Distinguish different aspects of cydaw

)l
)l
1 Apply Information Security Standards compliance during software desigeaetbpment
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Module
No.

Unit
No.

Topics

Hrs.

1.0

Introduction to Cybercrime

04

11

Cybercrime definitionand origins of the world, Cybercrime a
information security, Classifications of cybercrime, Cybercrime
the

2.0

Cyber Offenses & Cybercrime

09

2.1

How criminal plan the attacks, Social Engg, Cyber stalking, (
café and Cybercrimes, Botnet8jtack vector, Cloud compultir
Proliferation of Mobile and Wireless Devices, Trends in Mob
Credit Card Frauds in
Mobile and Wireless Computing Era, Security Challenges Pog
Mobile Devices, Registry Settings for Mobile Devices, Authentic
Sewice Security, Attacks on Mobile/Cell Phones, Mobile Dev
Security Implications for Organizations, Organizational Measur
Handling Mobile, DevicefRRelated Security Issues, Organizati
Security Policies and Measures in Mobile Computing Eagfops

3.0

Tools and Methods Used in Cyberline

06

3.1

Phishing, Password Cracking, Key loggers and Spywares, Vir
Worms, Steganography, DoS and DDoS Attacks, SQL Inje
Buffer Over Flow, Attacks on Wireless Networks, Phishing, Ide
Theft (ID Theft)

4.0

The Concept of Cyberspace

08

4.1

E-Commerce , The Contract Aspects in Cyber Law ,The Se
Aspect of Cyber Law ,The Intellectual Property Aspect in Cyber
, The Evidence Aspect in Cyber Law , The Criminal Aspect in C
Law, GlobalTrends in Cyber Law , Legal Framework for Electr
Data Interchange Law Relating to Electronic Banking , The Ne¢
an Indian Cyber Law

5.0

Indian IT Act

06

5.1

Cyber Crime and Criminal Justice: Penalties, Adjudication and
Appeals Under the I'Act, 2000, IT Act. 2008 and its Amendment

6.0

Information Security Standard compliances

06

6.1

SOX, GLBA, HIPAA, ISO, FISMA, NERC, PCI.

Total

39

References :

1. Nina Godbole, Sunit Belapur€yber SecurityWiley India, NewDelhi
The Indian Cybekaw by Suresh T. Vishwanathan; Bharat Law House Belhi

2.
3. The Information technology Act, 2000; Bare AProfessional Book Publishers, N&lhi.
4.

Cyber Law & Cyber Crimes By Advocate Prashant Mali; Snow White Publications,

Mumbai
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5. Nina Godbolelnformation Systems Security/iley India, NewDelhi

6. Kennetch J. Knapzyber Security Global Information Assurandeformation Science
Publishing.

7. William Stallings Cryptography and Network SecuriBearsorPublication

8. Websites for more informatias available on : The Information Technology ACT, 2008
TIFR : https://www.tifrh.res.in

9. Website for more information , A Compliance Primer for IT professional
https://www.sans.org/readirgom/whitepapers/compliance/compliarm@ner-professionals
33538

Internal Assessment:
Assessment consists of twlass tests of 20 marks each. The first class test is to be conducts

approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be considered for final Internasest
Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryinge2Zis.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.

4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO |Disaster 03 -- -- 03 - - 03
7017 Managemen
and
Mitigation
Measures
Examination Scheme
: . Theory Marks
Sgg{;a:t S,\lljgﬂﬁgt Internal assessment Term | Practical oral | Total
Avg. Of Test End Sem| Work | & Oral
Testl |Test2 | 1 and Test 2[Exam
ECCILO |Disaster 20 20 20 80 - -- - 100
7017 |Managemen
and
Mitigation
Measures

= =4 4 4

Course objectives:
1 To understand physics and various typedisdster occurring around tixerld

To identify extent and damaging capacity afisaster
To study and understand the means of losses and methods to overcome /ritinimize
To understand role of individual and various organization during anddéftester

To understand application of GIS in the field of disastanagement
To understand the emergency government response structures before, during dishstiber

Course outcomes:
After successful completion of the course student will be able to

T
T
T
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Get to knov natural as well as manmade disaster and their extent and possible effects on
economy.

Plan of national importance structures based upon the previiosy.

Get acquainted with government policies, acts and various organizational structure asso
with anemergency.

Get to know the doos
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Module
No.

Unit
No.

Topics

Hrs.

1.0

Introduction

03

11

Definition of Disaster, hazard, global and Indian scenario, ge
perspective, importance of study in human life, Direct and ing
effects of disasters, long term effects of disasters. Introducti
global warming and climatehange

2.0

Natural Disaster and Manmade disasters

09

2.1

Natural Disaster: Meaning and nature of natural disaster, Flood
flood, drought, cloud burst, Earthquake, Landslides, Avalar
Volcanic eruptions, Mudflow, Cyclone, Storm, Storm Surdenate
change, global warming, sea level rise, ozone depletion

2.2

Manmade Disasters: Chemical, Industrial, Nuclear and Fire Hg
Role of growing population and subsequent industrializ;
urbanization and changing lifestyle of human beingsfraguen
occurrences of manmade disasters

3.0

Disaster Management, Policy and Administration

06

3.1

Disaster management: meaning, concept, importance, objettive
disaster management policy, disaster risks in India, Paradigm s
disastemanagement

3.2

Policy and administration:

Importance and principles of disaster management policies, cor
and coeordination of in disaster management, rescue operatiowsc
start with and how to proceed in due course of time, study of floy
showing the entire process.

4.0

Institutional Framework for Disaster Management in India

06

4.1

Importance of public awareness, Preparation and execut
emergency management program. Scope and responsibili
National Institute of DisasteManagement (NIDM) and Natiof
disaster management authority (NDMA) in India. Methods
measures to avoid disasters, Management of casualties, se
emergency facilities, importance of effective communication am
different agencies in such sitiats.

Use of Internet and softwares for effective disaster manageme
Applications of GIS, Remote sensing and GPS inrégsrd.

5.0

Financing Relief Measures

09

5.1

Ways to raise finance for relief expenditure, role of govern
agencies and NGOO6s in this p
raising as well as overal/l f
and theworks they have carried out in the past on tteuarence of variol
disasters, Ways to approach these teams.

5.2

International relief aid agencies and their role in extreme event

6.0

Preventive and Mitigation Measures

06
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6.1 |Predisaster, during disaster and pd&aster measures some
events in general

6.2 |Structural mapping: Risk mapping, assessment and analysis, s¢
and embankments, Bio shield, shelters, early warning
communication

6.3 |Non Structural Mitigation: Community based disaster preparedn
risk transfer and risk financing, capacity development and trainif
awareness and education, contingency plans

6.4 Do @msdd o nid taseof disastersand effectiveimplementationof
relief aids.

Total 39

References :

1. Di saster Management 6 by HablicatonsKk. Gupta, Uni ve
2. UDi saster Management: An Appradsad by OnSt D¢

published by Centre for land warfare studies, New D2bil,1.

3. Ylntroduction to International Di saster Man:

Heinemann ElsevidPublications.

4. YDi saster Management Handbssddylorardyranbggoapk P

5. YDi saster management & rehabilitationd by
Delhi.

6. Y Nat ”Hazaads and Disaster Management, Vulnerability and MitigatidR B Singh,
RawatPublications

7. Concepts and Techniques of GIS.P.Lo Albert, K.W. Yonndg Prentice Hall (India)
Publications.

(Learners are expected to refer reports published at national and International level and updated

information available on authentic web sites)

Internal Assessment:

Assessment consiststefo class tests of 20 marks each. The first class test is to be conduct
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be considered for final Inssegdsmer;
Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryimgeZis.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.

4. Remaining question (Q.2 to Q.6) will be selected from alhibdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO |Energy Audif 03 -- - 03 - -- 03
7018  |3nd
Managemen
Examination Scheme
. . Theory Marks
SggJ;eCt S,\‘,’Qﬂﬁgt Internal assessment Term | Practical oral | Total
Avg. Of Test|End Sem Work | & Oral
Testl |Test2 | 1 and Test 2|[Exam
ECCILO |Energy Audii 20 20 20 80 - -- - 100
7018 |and
Managemen

T

T
T

T

Course objectives:

To understand the importance energy security for sustainable development and the fund
of energyconservation.

To introduce performance evaluation criteria of various electricaltarchal installations to
facilitate the energgnanagement

To relate the data collected during performance evaluation of systems for identification o
savingopportunities.

Course outcomes:
After successful completion of the course student will e tab

To identify and describe present state of energy security aingpibstance.

To identify and describe the basic principles and methodologies adopted in energy audit
utility.

To describe the energy performance evaluation of some common eleostallations and
identify the energy savingpportunities.

To describe the energy performance evaluation of some common thermal installations ar

identify the energy savingpportunities

To analyzethe data collectedduring performanceevaluationand recommend energsaving
measures

amentals

[ energy

of an

d

=]

University of Mumbai, B. E. (Electronics &elecommunication Engineering), Rev 2

134



Module
No.

Unit
No.

Topics

Hrs.

1.0

Energy Scenario

04

1.2

Present Energy Scenario, Energy Pricing, Energy Sector Re
Energy Security, Energy Conservation and its Importance, E
ConservationAct-2001 and its Features. Basics of Energy an
various forms, Material and Energy balance

2.0

Energy Audit Principles

08

2.1

Definition, Energy audit need, Types of energy audit, Ene
management (audit) approachderstanding energy costBenct
marking, Energy performance, Matching energy use to require
Maximizing system efficiencies, Optimizing the input en
requirements, Fuel and energy substitution. Elements of monitg
targeting; Energy audit Instruments; Data and informadioalysis.
Financial analysis techniques: Simple payback period, NPV, Ret|
investment (ROI), Internal rate of return (IRR)

3.0

Energy Management and Energy Conservation in Electrical
System

10

3.1

Electricity billing, Electrical load managemeand maximum dema
Control; Power factor improvement, Energy efficient equipment
appliances, staatings.

Energy efficiency measures in lighting system, Lighting contrd
Occupancy sensors, daylight integration, and use of inte
controllers.

Energy conservation opportunities in water pumps, industr
drives, induction motors, motor retrofitting, soft starters, variable
drives.

4.0

Energy Management and Energy Conservation in Thermal
Systems

10

4.1

Review of different thermal load&nergy conservation opportunit
in: Steam distribution system, Assessment of steam distribution
Steam leakages, Steam trapping, Condensate and flash steam
system.

General fuel economy measures in Boilers and furnaces, Was
recovery, use of insulatiertypes and application. HVAC systég
Coefficient of performance, Capacity, factors affecting Refrigel
and Air Conditioning system performance and savings opportun

5.0

Energy Performance Assessment

04

5.1

On site Performance evaluation techniques, Case studies bas
Motors and variable speed drive, pumps, HVAC system calculg
Lighting System: Installed Load Efficacy Ratio (ILER) method,
Financial Analysis.

6.0

Energy conservation in Buildings

03
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6.1 |[Energy Conservation Building Codes (ECBC): Green Building, L
rating, Application of NorConventional and Renewable Eng
Sources

Total 39

References :

1. Handbook of Electrical Installation Practice, Geofry Stokes, Blacksaidince

2. Designing with light: Lighting Handbook, By Anil Valia, Lightirgystem

3. Energy Management Handbook, By W.C. Turner, John WileySand

4. Handbook on Energy Audits and Management, edited by A. K. Tyagi, Tata Energy Research
Institute(TERI).

5. EnergyManagement Principles, C.B.Smith, PergarRoess

6. Energy Conservation Guidebook, Dale R. Patrick, S. Fardo, Ray E. Richardson, Fairmont
Press

7. Handbook of Energy Audits, Albert Thumann, W. J. Younger, T. Niehus, Re€s

8. www.energymanagertraining.com

9. www.beeindia.nic.in

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first clss® teetconducted wh
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be considered for final Internal Ass
Duration of each test shall be of one hou

End Semester Examination
1. Question paper will comprise of 6 questions, each carryinge2Rs.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.
4, Remaining question (Q.2 to Q.6) will be seledien all themodules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO |Developmen| 03 -- -- 03 - -- 03
7019 Engineering
Examination Scheme
Subject Subject Internal-r;sesoergsl\rf]aerrfts Term | Practical
Name
Code Avg. Of TestEnd Sem Work | & Oral Oral | Total
Test1l |Test2 | 1 and Test2|Exam
ECCILO 20 20 20 80 - -- - 100
7019 |Developmen
Engineering

E R

Courseobjectives:
1 To understand the characteristics of rural Society and the Scope, Nature and Constratits
Development.

1 To study Implications of 73rd CAA on Planning, Development and Governance ofAReasl

1 An exploration of human values, which goant ma ki ng

professional, & g o sadiétyandal) g oloidin thécontextof work life andthe personalife of
modern Indiarprofessionals

1 To understand the Nature and Type of Human Values relevant to Plamstifigtions

Course outcomes:
After successful completion of the course student will be able to
Apply knowledge for RuradDevelopment.

Apply knowledge for Managemerssues.

Apply knowledge for Initiatives an8trategies
Develop acumen for higher education aesearch.
Master the art of working in group of differemture.
Develop confidence to take up rural project activitieependently

a UYgoodo
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Module
No.

Unit
No.

Topics

Hrs.

1.0

08

11

Introduction to Rural Development Meaning, nature and sco
development; Nature of rural society in India; Hierarchy|
settlements; Social, economic and ecological constraints for
development Roots of Rural Development in India R
reconstruction and Sarvodaya programme before indepen
Impact of volumary effort and Sarvodaya Movement on r
development; Constitutional direction, directive princip
Panchayati Rajbeginning of planning and community developm
National extensioservices.

2.0

04

2.1

Postindependence rural Developmddlwant Rai Mehta Committ
- three tier system of rural local Government; Need and sco
peopl ebébs participation and P-
linkage between Panchayati Raj, participation and rural develop

3.0

06

3.1

RuralDevelopment Initiatives in Five Year Plans Five Year Plans
Rural Development; Planning process at National, State, Regiof
District levels; Planning, development, implementing and monit
organizations and agencies; Urban and rintaefface
- integrated approach and local plans; Development initiatives arn
convergence; Special component plan and@ab for the weak
section; Micreeco zones; Data base for local planning; Nee
decentralized planning; Sustainable rural development.

4.0

04

4.1

Post 73rd Amendment Scenario 73rd Constitution Amendmern
including- XI schedule, devolution of powers, functions and fing
Panchayati Raj institutionsorganizational linkages; Recent chai
in rural local planning; Gram Sabharevitalized Panchayati R
Institutionalization; resource mapping, resource mobilization incl
social mobilization; Information Technology and rural planning;
for further amendments.

5.0

10
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5.1 |Values and Science and Technoldggterial development and its

values; the challenge of science and technology; Values in plan
profession, research and education. Types of Values Psycholog
valuesd integrated personality; mental health; Societal vatuethe
modern search for a gd society; justice, democracy, rule of law,
values in the Indian constitution; Aesthetic valéeperception and
enjoyment of beauty; Moral and ethical values; nature of moral

judgment; Spiritual values; different concepts; secular spirituality
Relativeand absolute values; Human valdelumanism and hume

values; human rights; human values as freedom, creativity, love
wisdom.

6.0 04

6.1 |[Ethics Canons of ethics; ethics of virtue; ethics of duty; ethics of
responsibility; Work ethicsrofessional ethics; Ethics in planning
profession, research and education

Total 36

References :

agprwNRE

©ooNo

ITPI, Village Planning and Rural Development, ITPI, New Delhi

Thooyavan, K.R. Human Settlements: A 2005 MA Publicat@zirennai

Gol, Constitution (73rd>0l, New Delhi Amendment) Act, Gol, Nelaelhi

Planning Commission, Five Year Plans, Plant@agnmission

Planning Commission, Manual of Integrated District Planning, 2006, PlaGoimgnission
New Delhi

Planning Guide t®eginners

Weaver, R.C., The Urba@omplex,Doubleday.

Farmer, W.P. et al, Ethics in Planning, American Planning Associatiashington.

How, E., Normative Ethics in Planning, Journal of Planning Literature, Vol.5, No.2, pp.
123150.

. Watson, V., Conflicting Rationalities: Implicationsfor Planning Theory and Ethics,

Planning Theory andPractice, Vol. 4, No.4, pp.Bg®7

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class test is to be cond
approximately 40% syllabus is completediagcond class test when additional 40% syllal
completed. The average marks of both the test will be considered for final Internal Ass
Duration of each test shall be of one hour.

End Semester Examination
1. Question paper will comprise of 6 @i®ns, each carrying 20arks.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.
4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.) . |
Theory | Practical | Tutorial | Theory | TW/Pracs | Tutorial | Total
ECL701 | Microwave -- 02 - - 1 — 1
Engineering
Laboratory
Examination Scheme
. . Theory Marks
Subject Subject :
Code Name Internal assessment End Sem \-;-V%rrrl? Pgr(agt;gfll oral | Total
Test1 | Test2| VO OfTest e am
1 and Test 2
ECL701 |Microwave -- -- -- -- 25 25 - 50
Engineering
Laboratory
Term Work :

At least 08 Experiments including 02 simulations covering entire syllabus must be given during
the' Laboratory s e s Somputatiorgimnalatian hbaed expesiraets are #so
encouraged. The experiments should be students centric andtasteonfil be made to make
experiments more meaningful, interesting and innovative. Application oriented onprojett

can be conducted for maximum batch of four students.

Term work assessment must be based on the overall performance of the studenenyith e
experiments/tutorials and miprojects (if included) are graded from time to time. The gradés

be converted to marks as per ' Choice BasedCredit and Grading Systano manwl and should

be added and averaged. Based on above sajraaiag and term work assessment shouldidoes.
The practical and oral examination will be based on entire syllabus.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical | Tutorial | Theory | TW/Pracs | Tutorial | Total
ECL702 | Mobile - 02 -- -- 1 -- 1
Communica
tion System
Laboratory
Examination Scheme
. . Theory Marks
Sgggzgt S,\lfgﬁgt Internal assessment End | Term |Practical Oral | Total
Avg. Of Tes{ Sem. |Work | & Oral
Test1l | Test2 1and Testd Exam
ECL702 |Mobile - -- - -- 25 25 - 50
Communica
ion System
Laboratory

Suggested Experiment List

1 To observe the effect eklocity and direction of arrival of a vehicle on Doppler
frequency
To observe the effect of N on C/I ratio and comment on the qoiakty
To observe the effect of incidence angle on reflection coefficient ¥4g-AB
To observe the effect of differeptopogation models on coveragjstance
To observe the effect of C/I ratio in a sectorised cell site and perform worst case analysis
for different values of N and degreesafctorisation

A) Worst case C/lin a 3 sector cellular systenkiev

B) Worst case C/In a 3sector cellular system fe=4

C) Worst case C/l in a 6 sector cellular systenkier

D) Worst case C/I in a 6 sector cellular systenkiod
To generate Pseudo noise code used in a CBj4fem
To generate Walsh Codes using Hadanhaattix.
To plot Knifeedge diffraction gain as a function of Fresnel diffracpanameter
To plot channel capacity versus SNR for different MIlg§3tems
Simulation of OFDMAsystem
Simulation of spectrum sensing using energy detection method in cogadive

=4 =4 -8 -4

= =4 =4 -4 -8 9

List of Mini pro jects:
Note: These are few examples of mini projects; teachers may prepare their own list.

1. Developing automated Notification based System uSiEy!
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2. Mobile Communication Based Amevelopment
3. Creating Virtual Lab Experiments

Software Tools:

1. Ns-2: http://www.isi.edu/nsnam/ns/
2. Virtual Lab :http://vlab.co.in/
3. Scilab Experiments Book:
http://www.scilab.in/textbook _companion/generate _book/2081

Online Repository Sites:

1. Google Drive
2. GitHub
3. CodeGuru

Note: Small Project can be considered as a part of terwork .

Term Work :

At least 08 Experiments including 02 simulations covering entire syllabus must be given during
the Labor at or vy s e s s.iComputatitrsamulation baed iesperiinets are #so
encouraged. The experiments should be students centric andtasteonfll be made to make
experiments more meaningful, interesting and innovative. Application oriented onprojett

can be conducted for maximum batch of four students.

Term work assessment must be based on the overall performance of the studenemyith e
experiments/tutorials and miprojects (if included) are graded from time to time. The gradles

be converted to marks as per ' Choice BasedCredit and Grading Systand manw and should

be added and averaged. Based on above sajraaieg and term work assessment shouldidoe.
The practical and oral examination will be based on entire syllabus.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical | Tutorial | Theory | TW/Pracs | Tutorial | Total
ECL703 | Optical -- 02 -- -- 1 -- 1
Communica
tion
Laboratory
Examination Scheme
. . Theory Marks
Subject Subject Internal assessment End | Term |Practical
Code Name Oral | Total
Avg. Of Tesi Sem. |Work | & Oral
Test1l | Test2 g
land Test 2 Exam
ECL703 |Optical -- -- -- -- 25 25 -- 50
Communica
ion
Laboratory

Suggested Experiment List

Calculation of Numericadperture

Calculation of dispersion for givdiber

Calculation of link Loss for givehink

Performance analysis of Singteodefiber

Performance Analysis of Optical Link with Different Sources
Performance Analysis of Optical Link with Different Detectors
Performance Analysis of OpticAmplifier

Calculation of link Loss for given link with nonlinearities

E R

Note: Small Projectcan be considered as a part of termvork.
Term Work :

At least 08 Experiments including 02 simulations covering entire syllabus must be given during
the' Laboratory s e s Somputatiorgimnalatian hbaed expesiraets are #so
encouragedThe experiments should be students centric and attempt should be made to make
experiments more meaningful, interesting and innovative. Application oriented onprojeut

can be conducted for maximum batch of four students.

Term work assessment must baséd on the overall performance of the student with every
experiments/tutorials and miprojects (if included) are graded from time to time. The gradés

be converted to marks as per ' Choice BasedCredit and Grading Systano manwl and should

be added and averaged. Based on above scheme grading and term work assessmendsheuld be
The practical and oral examination will be based on entire syllabus.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical | Tutorial | Theory | TW/Pracs | Tutorial | Total
ECLDLO | Neural -- 02 - -
7031 networks & 1 - 1
Fuzzy Logic
Laboratory
Examination Scheme
, . Theory Marks
Subject Subject Internal assessment End | Term |Practical
Code Name Work Oral | Oral| Total
Test1 | Test2| Avg. Of Test Sem. ork | & Ora
1and Test2 Exam
ECLDLO |Neural -- -- -- -- 25 25 - 50
7031 |networks &
Fuzzy Logic
Laboratory

Suggested List of Experiments

1 Write a program for implementing perceptron based linear functions #ANIDR
function. Conclude about the noise tolerance ofuhetion.

1 Write a program for implementing optimal neural network based XOR functions.
Conclude about the noise tolerance offthrection

1 Write a program for training and testing of Multilayerceptron for pattern
classificationapplication

1 Write a program for training and testing of Multilayer Perceptron for interpolation
application

1 Program for Support vector Machine based classifiers and compare result wath that
Multilayer Perceptron basl neural networklassification

1 Program for application of Multilayer perceptron for characteognition

1 Program to develop Fuzzy Inference System for Speed control of@a

91 Program for fuzzy logic based train brake control with suitable wvgmidde
assumptions

1 Program to develop Fuzzy Inference System for fuzzy control of wastanbgines

Note: Small Project can be considered as a part of terwork.

Term Work :

At least 08 Experiments including 02 simulations covering entire syllabus must be given during
the' Laboratory s e s Somputatiorginalatian hbaed expesiraets are #so
encouraged. The experiments should be students centric andtasteonfdl be made to make
experiments more meaningful, interesting and innovative. Application oriented oRprojatt
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can be conducted for maximum batch of four students.

Term work assessment must be based on the overall performance sttidbat with every
experiments/tutorials and miprojects (if included) are graded from time to time. The gradlés
be converted to marks as per  Choice BasedCredit and Grading Sysemo manuwal and should
be added and averaged. Basedloove scheme grading and term work assessment shalddée
The practical and oral examination will be based on entire syllabus.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical | Tutorial | Theory [ TW/Pracs | Tutorial | Total
ECLDLO | Big Data - 02 - -
7032 | Analytics 1 - 1
Laboratory
Examination Scheme
, . Theory Marks
Subject Subject Internal assessment End | Term |Practical
Code Name A Work | & Oral |Oral | Total
Test 1 | Test? vg. Of Test| Sem.
1and Test2 Exam
ECLDLO |Big Data -- -- -- -- 25 25 |- 50
7032 |Analytics
Laboratory

Suggested Experiment List

Study of Hadoogcosystem

Programming exercises étadoop

Programming exercises in NBQL

Implementing simple algorithms in MapReduce Matrix multiplication,Aggregates.

= =4 =4 -4

List of Mini project
1. Design and implementation of any case study/ applications based on saaideets
available on theveb

a. Twitter data analysis BraudDetection c. Text Mining etc. using modetaols.

Note: Small Project can be considered as a part of terwork .

Term Work :

At least 08 Experiments including 02 simulations covering entire syllabus must be given during
the' Laboratory s e s Somputatiorginalatian hbaed expesiraals are #so
encouraged. The experiments should be students centric and attempt should be made to make
experiments more meaningful, interesting and innovative. Application oriented onprojett

can be conducted for maximum batch of four students.

Tem work assessment must be based on the overall performance of the student with every
experiments/tutorials and miprojects (if included) are graded from time to time. The grades
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will be converted to marks as per Choice Based Credit and Grading Systeno manw and

should be added and averaged. Based on above scheme grading and term work assessment should
bedone.

The practical and oral examination will be based on entire syllabus.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical | Tutorial | Theory | TW/Pracs | Tutorial | Total
ECLDLO | Internet - 02 - -
7033 | communica 1 - 1
tion
Engineering
Laboratory
Examination Scheme
. . Theory Marks
Sgb{fd Sﬁgﬁgt Internal assessment End | Term |Practical Oral | Total
ode Avg. Of Tes{ Sem. |Work | & Oral ota
Test1l | Test2 1and Testd Exam
ECLDLO |Internet -- -- -- -- 25 25 |- 50
7033 |Communica
ion
Engineering
Laboratory

Suggested Experiment List

1 Simulation study orongestiorcontrol

1 Multimedianetworking

1 Multimediastreaming

1 Assignments / Practicals can be given on writing the programs to encode and decode the
various kinds of data by using the algorithms. Students can collect several papers from
journals/conferences/Internet on a specific area of Internet and multimedia communications
and write a review paper and makgrasentation.

1 Form small groups to complete projects in audio, image and video coding. The use of C/C++
is encouraged

1 Conduct nework simulations using OPNET and protocol analysis ugiimgshark.

Note: Small Project can be considered as a part of terwork.

Term Work :

At least 08 Experiments including 02 simulations covering entire syllabus must be given during
the 'Laboratory ses si on b a Computatiomimutaton bael experimets are 0
encouraged. The experiments should be students centric and attempt should be made to make
experiments more meaningful, interesting and innovative. Application oriented onrprojaat

can be conducted for maximum batch of four students.
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Term work assessment must be based on the overall performance of the student with every
experiments/tutorials and miprojects (if included) are graded from time to time. The gradés

be converted to marks as per ' Choice BasedCredit and Grading Systano manwl and should

be added and averaged. Based on above scheme grading and term work assessmendsheuld be
The practical and oral examination will be based orentire syllabus.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial [ Total
ECLDLO |CMOS Mixeq -- - 02 -- - 01 01
7034 SignalVLSI
Laboratory
Examination Scheme
: : Theory Marks
Scu:kgjdeect Sﬁgﬂﬁgt Internal assessment Term |Practical oral | Total
Avg. Of Test|End Sem Work | & Oral
Testl |Test2 | 1 and Test 2 Exam
ECLDLO |CMOS - - - - 25 25 - 50
7034 |Mixed Signa
VLSI
Laboratory
Term Work :

At least 08 Experiments including 02 simulations covering entire syllabus must be given during

the Laboratory

s e s Somputatiorsimnalation hbaed exipesiraents arelsa

encouraged. The experiments should be students centfiattempt should be made to make
experiments more meaningful, interesting and innovative. Application oriented onprojett
can be conducted for maximum batch of four students.

Term work assessment must be based on the overall performance ofdiet stith every
experiments/tutorials and miprojects (if included) are graded from time to time. The gradlés

be converted to marks as per ' Choice BasedCredit and Grading Systano manwl and should
be added and averaged. Based on aboweme grading and term work assessment shodloiise

The practical and oral examination will be based on entire syllabus.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical | Tutorial | Theory [ TW/Pracs | Tutorial | Total
ECLDLO | Embedded -- 02 N B
7035 | system 1 -- 1
Laboratory
Examination Scheme
. . Theory Marks
Subject S,\lf bject Internal assessment End | Term |Practical
Code ame Work | & Oral Oral | Total
Test 1 | Test? Avg. Of Test Sem. or ra
land Test2 Exam
ECLDLO  |Embedded - - - - 25 25 |- | 50
7035 |System
Laboratory

Suggested Experiment List

Interfacing of 12C,CAN,SPI,zigbestc withARM
Simulation of multitasking usinBTOS

Simulation of mutex usinBTOS

Simulation of mailboxes usir@TOS

Interprocess communication using semaphoRTS
Simulation of message queues usRigOS

E R I

Minimum One project based onany applicatiorrelated to RTOS and embedded system can be
implemented.

Note: Small Project can be considered as a part of terwork .

Term Work :

At least 08 Experiments including 02 simulations covering entire syllabus must be given during
the 'Laboratory session batchwi s é€omputatiorsimulation baeal experimets are #so
encouraged. The experiments should be students centric and attempt should be made to make
experiments more meaningful, interesting and innovative. Application oriented onprojett

can beconducted for maximum batch of four students.

Term work assessment must be based on the overall performance of the student with every
experiments/tutorials and miprojects (if included) are graded from time to time. The gradlés

be converted to marks as per ' Choice BasedCredit and Grading Systano manwl and should

be added and averaged. Based on above scheme grading and term work assessmendsheuld be
The practical and oral examination will be based on entire syllabus.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical | Tutorial | Theory [ TW/Pracs | Tutorial | Total
ECL704 | Project Stage - 06 - - 3 - 3
I
Examination Scheme
. . Theory Marks
Subject S,\llijeCt Internal assessment End | Term |Practical
Code ame Work | & Oral Oral | Total
Test 1 | Test? Avg. Of Test Sem.
1and Test2 Exam
ECL704 -- -- -- -- 50 50 - 100
Project Stage
|

Objective: The Project work enables the students to develop the required skilkhawtedge

gained during the programme by applying them for the analysis of a specific problem or issue, via
a substantial piece of work which is carried out over an extended de&lst. enables the students

to demonstrate the proficiency in the des@na research project, application of appropriate
research methods, collection and analysis of data and presentatsalt.

Guidelines:
1. Project Topic:

T

University of Mumbai, B. E. (Electronics & Telecommunication Engineering), Rev

To proceed with the project work it is very important to select a right topic. Project can
be undertaken on any domain of electronics and telecommunication programme.
Research and development projects on problems of practical and theoretical interest
should beencouraged.

Project work must be carried out by the group of at least two students aimdummefour
and must beriginal.

Students can certainly take ideas from anywhere, but be sure that they should evolve them
in the unigue way to suit their projeetguirements.

The project work can be undertaken in a research institute or organizatioarogary
busines®stablishment.

Student must consult internal guide along with external guide (if any) in selection of topic.

Head of department and senior staff in the department will take decision regarding
selection ofrojects.

Student has to submitegkly progress report to the internal guide and whereas internal
guide has to keep track on the progress of the project and also has to maintain attendance
report. This progress report can be used for awarding the terrmvaoks.
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1 Incase ofndustry projects, visit by internal guide will peeferred.

2. Project Report Format:

At the end of semester a project report should preferably contain at least following-details:
1 Abstract

1 Introduction
1 LiteratureSurvey
a) Survey Existinggystem
b) Limitation of the Existing system or researgap
c) Problem Statement ar@bjective
d) Scope
1 Proposedystem
a) Analysis/FrameworkAlgorithm
b) Details of Hardware &oftware
c) Designdetails
d) Methodology (your approach to solve greblem)
1 Implementation Plan for nesemester
1 Conclusion
1 References

3. Term Work:
Distribution of marks for term work shall be as follows:
a) Weekly Attendance on Projebay

b) Contribution in the Projeatvork
c) Project Report (Spirddound)
d) Term End Presentatidinternal)

The final certification andcceptance of TW ensures the satisfactory performance on the
above aspects.

4. Oral & Practical :

Oral &Practical examination of Projettshould be conducted by Internal and External
examiners approved by University of Mumbai. Students have to give mgsenand
demonstration on the Projett
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.) | |
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECC801 [RF Design 04 -- -- 04 -- -- 04
Examination Scheme
. . Theory Marks
Ségjde:t S,\lljggﬁgt Internal assessment End Term |Practical Oral | Total
Avg. Of Test[Sem. Work | & Oral
Testl |[Test2 | 1 and Test 2|Exam
ECC801 |RF Design 20 20 20 80 - - - 100

Prerequisites:
1 Electromagneti&€ngineering
1 Antenna & Radio Wave@ropagation
{1 CommunicatiorEngineering
1 MicrowaveEngineering

Course objectives:
1 To learn RF circuit fundamentals for designing various circuit building blocks in a tig#cal
transceiver
1 To learn importance &MI/EMC

Course outcomes:

After successful completion of the course student will be able to
1 Design impedance matching networks and passivBiters.
1 Design and appraise RF amplifiers astillators.
1 Analyze EMI and EMC in REircuits.
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Module Unit Topics Hrs.
No. No.
1.0 RF Filter Design 10
1.1 Image parameter method
1.2 Insertion loss metheadMaximally flat low pass prototype, EqU
ripple low pass prototype, Filter transformation and f
implementation
2.0 Amplifier Design 08

2.1 Two-port power gain stability

2.2 |Single stage amplifier design: Design for maximum gain, design
specified gain, low noise amplifier design

2.3 |Power amplifier design.: Characteristics of power amplifier and
classes of amplifiers, design of claspower amplifier

3.0 Frequency Generation & Mixer 08

3.1 |Oneport and tweport microwave oscillator design.

3.2 |Analysis of phase noise in oscillators.

3.3 |Mixers: Characteristics, Various types of Mixers: Single ended
mixers, FETmixers, Balanced mixers, Image reject mixers and
types of mixers.

4.0 Frequency Synthesizers 06

4.1 |Direct Frequency Synthesis, Frequency Synthesis by Phase Lo
Effects of Reference Frequency on Loop Performance,

4.2 |VariableModulus Dividers, Down Conversion, Methods for
Reducing Switching Time, Direct Digital SynthesisSynthesizer
Design.

4.3 |Phase Noise: A Model for Oscillator Phase Noise, Phase Nd
PhaselLocked Loops, Effect of Frequency Division and Multiplical
on PhaseNoise.

5.0 Electromagnetic Interference in RF circuits 08

5.1 |Introduction. Natural and Nuclear Sources of EMI, EMI F
Apparatus and Circuit®Quantification Of Communication Systen
EMI

5.2 |[Elements Of Interference, Including Antennas, Transmitters, Req
And Propagation. Electronic Equipment And System EM
Concepts.Examples Of EMI Coupling Modes

5.3 |[Equipment Emissions And Susceptibilities Types of coupling
Common-Mode Coupling: CommonMode Coupling Mechanisr
Including Field To Cable, Ground Impedance, Ground Loop
Coupling Reduction TechniqueBifferential-Mode Coupling |
DifferentiakMode Coupling Mechanisms Including Field To Cg
Cable To Cable And Coupling Reduction Tamjues.

5.4 |Other Coupling mechanisms: Power Supplies And Victim
Amplifiers
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6.0 Electromagnetic Compatibility 08
6.1 [The Importance Of Grounding For Achieving EMC. Grounding
Including The Reasons (l.LE., Safety, Lightning Control, E
Grounding Schemes (Single Point, Mitint And Hybrid), Shie
Grounding And Bonding. Shielding Effectiveness, Shie
Considerations (Reflective And Absorptive), Shielding Compror
(I.LE., Apertures, Gaskets, Waveguide Beyond Gfi}

6.2 |EMI Diagnostics And Fixes:Techniques Used In EMdiagnostics
And Fixes

6.3 |[EMC Specifications, Standards And MeasurementsA Discussio
Of The Genesis Of EMC Documentation Including A Histo
Summary, The Rationale, And A Review Of M8tds, FCC An
CISPR Requirements.

Total 48

Text Books

1. David M Pozar, Microwave Engineering, John Wiely and S2085

2. Ludwig R. and Bogdanov G, RF Circuit Design, Prentice 2a07.

3. Jack Smith, Modern Communication circuits, TtegrawHill.

4. W. Prasad KodaliEngineering Electromagnetic Compatibility: Principles, Measurements,
Technologies, and Computer Models, 2nd Edition, ISBN:@780347434, January 2001,
Wiley-IEEE Press

5. David. A. Weston, Electromagnetic CompatibHpyinciples and applications, Seabn
Edition, Publisher: Marcel Dekker, Inc. 2001, ISBN24 788893

References:

L Guill ermo Gonzalez, UMicrowave Transistor
Hall, 2ndEdition.

2. Devendra Misra, URadi o Fr e qu€@muisAnalysisandMi c r 0 w:

Designd6, John BAitdney & Sons, 2nd

3 Clayton R. Paul, UEl ectromagnetHdtonCompati bi l

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class testasmtiubi=d whe
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be considered for final Internal Assg
Duration of each test shall be of one hour.

End Seamester Examination

1. Question paper will comprise of 6 questions, each carryimgazs.
2. The students need to solve totgjuestions.

3. Question No.1 will be compulsory and based on entillabus.

4. Remaining question (Q.2 to Q.6) will be selected fronth&lmodules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECC802 |wireless 04 -- -- 04 -- - 04
Networks
Examination Scheme
. . Theory Marks
Sggjdegt Sﬁggﬁgt Internal assessment End Term | Practical oOral| Total
Avg. Of Test/Sem. Work | & Oral
Test1l |Test2 | 1 and Test 2[Exam
ECC802 20 20 20 80 -- -- -- 100
Wireless
Networks

Prerequisites:

1 Mobile Communication

Courseobjectives:

1 Introduction to wireless Body Networks and study emerging technologies like Bluetooth

Zigbee

1 To study Wireless LAN, PAN &MAN.
1 Understanding Ultra Widebarmdmmunication.
9 Introduction toFemtocells

Course outcomes:
After successfutompletion of the course student will be able to

1 Explain the working of different wireless technologies like bluetoothzagizke.

1 Understand the working of wireless LAN, PANMAN
1 Analyze the different types of Wireless Networks like LAN,PANVI&N
1 Comprehend the working &femtocells.
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Module Unit Topics Hrs.
No. No.
1.0 Wireless Body Area Networks 12
11 Introduction to WBAN, Network Architecture, Network
Components
1.2 Network Protocol: Physical Layer, Data Link layer, MeAess
Control (MAC) Layer, Network Layer
1.3 WBAN Technologies: Bluetooth: Concept of Piconet, Scatter
Protocol Stack Connection establishmen
Zigbee: Components, Protocol Stack, Architecture & Netw
Topologies
2.0 Wireless LAN 10
2.1 |Introduction to wireless LAN, Transmission Techniques
2.2 |Medium Access Control Protocol Issues: Hidden Terninablem,
Reliability, Collision Avoidance, Congestion Avoidance, Conges
Control, Energy Efficiency
2.3 |[EEE 802.11 Standard fa¥ireless LAN: Network Architecture,
Physical Layer, MAC Layer, Security, System design ang
considerations
2.4 |[Enhancements to IEEE 802.11 MAC: Power Control, Spatial
Reusability & QoSProvisioning
3.0 Wireless PAN 08
3.1 (Introduction to wireles®AN, Need of Wireless PAN
3.2 |Bluetooth Technology: History & Applications, Technical Overvi
Bluetooth Specifications, Piconet Synchronization, masterslave
switch, Bluetooth security.
3.3 |[Enhancements to Bluetooth: Bluetooth Interface isdo&rs, & Inter
Piconet Scheduling, Scatternet Formation, QoS Assignment
3.4 |IEEE 802.15 Working group for WPAN, IEEE 802.15.3REE
802.15.4
3.5 |Comparison between WPAN System & Comparison between W
& WPAN
4.0 Wireless MAN 08
4.1 |Introductionto Wireless Metropolitan Area Networks, IEEE 802.]
Standards Advantages of IEEE 802.16
4.2 |WMAN Network Architecture: Network Components, featuods
WIMAX, WIMAX Mobility Support
4.3 |Network Protocols : Physical Layer, MAC Layer
WMAN Applications: Banking Networks, Educationsletworks,
Public Safety
5.0 Ultra wideband Communication 06
5.1 |Introduction, UWB indoor channel, UWB capacity
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5.2 |Pulsed UWB: Pulse shape, Modulation & Multiple access techn
Pulsed UWBransceivers,

5.3 |Multiband UWB: Modulation of pulsed multiband UWBIB-OFDM
uwB

6.0 Femtocells 04
6.1 |Introduction to Femtocell, Femtocell Attributes, = Femtocel
Standards,

6.2 |Concept of Femtocells, Types of Femtocells

6.3 |Applications ofFemtocells.

Total

Text Books & References :
I Carlos de Morais Cordeiro, Dharma Prakash Agrawal, AD HOC & Sensor Networks 1
Theory & Applications &, Chtdnbri dge Universi:t

. KE- LIN DU & M. N. S. Swamy, Wirdess Communi@tion Systems d&ambridge
University Press India Pwittd.

3 D. E.Come, Femtocdls- Oppatunity & Challenges for Business & Technology&'Wiley
Publications.

4 Dr. SunilkumarS. Manvi, Mahabaleshwar S. Kakkasageri, ' Wireless& Mobile Networks:
Concepts and IRdaot ocol s& Wil ey

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class test is to be condl
approximately 40% syllabus is completed and second class test when additional 40%
completed. The average marks of both the test will be considered for final Internal Assg
Duration of each test shall be of one hour.

End Semester Examination
1. Question paper will comprise of 6 questions, each carryinge2Rs.
2. The students nedd solve total 4juestions.

3. Question No.1 will be compulsory and based on estillabus.
4, Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.) |
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCDLO [(Optical 04 - - 04 - -- 04
8041  |Networks
Examination Scheme
. . Theory Marks
Ség{jeect Sﬁggﬁgt Internal assessment End Term | Practical Oral| Total
Avg. Of Test/Sem. Work | & Oral
Test1l |Test2 | 1 and Test 2|Exam
ECCDLO 20 20 20 80 - -- - 100
8041 |Optical
Networks

Prerequisites:
1 Principles of CommunicatioBngineering
9 Digital Communication
1 Antenna Wavd’ropagation
1 OpticalCommunication

Course objectives:
1 The issues related to signal degradation due to limgairment

1 High data rate WDM optical transparétworks
1 Link budget and optical networks, design and management.

Course outcomes:

After successful completion of the course student will be able to

1 Identify the issues related to signal degradationnankiiplexing.

1 Explore concepts of designing and operating principles of modern optical communicatior,
systems andetworks.

1 Apply the knowledge developed-atass to contemporary optical fiber communimat
research and industrial areas.
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Module Unit Topics Hrs.
No. No.
1.0 Introduction to Optical Components and Networks 06
1.1 OPTICAL Components- Couplers, Isolators and Circulato
Multiplexes and Filters Optical Amplifiers. Transmitters, Detec|
Switches, Wavelength Converters
1.2 OPTICAL Networks Telecommunication networks, First genera
optical networksMultiplexing techniques, Second generation op
networks, System and netwagkolution
2.0 Optical Networks Architecture 08
2.1 |SONET/SDH, Computer interconnects, MANS, Layered archite
for SONET and second generation networks.
2.2 |Broadcasand Select Networkis Topologies for Broadcabtetworks
MediaAccess ControProtocols,
2.3 |Operational principle of WDM, WDM network elements and
Architectures, Introduction to DWDM, Solitons
3.0 Packet Switching and Access Networks 08
3.1 |Photonic Packet Switching 7 OTDM, Multiplexing ang
Demultiplexing,
3.2 |Synchronization, Broadcast OTDM networks, SwibaEsed network
3.3 |Access Networks Network Architecture overview, Future Acces;
Networks,
3.4 | Optical Access Networkarchitectures; and OTDM networks
4.0 Wavelength Routing Networks 10
4.1 |Optical layer, Node design, Network design and operation, routi
and wavelength assignment architectural variations
4.2 |Optical Network Routing Principlesimpairment AwareRouting
Optical Circuit Switching ,Optical Packet Switching
Optical Burst Switching
4.3 |Energy Awareness in Optical Networking ,Network Modeling To
Network Design Guidelines
5.0 Design of Optical Networks 10
5.1 |Core Optical Networks, MetrOptical networks, Access Optical
Networks
5.2 Wavelength Routing and Assignment, Traffic Grooming anc
Protection, Multilayer Network Structure
5.3 [Transmission system modpbwer penaltytransmitter, receive
optical amplifiers, crosstalklispersion, wavelength stabilization
6.0 Virtual topology, Network Control and Management 06
6.1 |Virtual topology design problem, Combines SONET/WDM netw
design, an ILP formulation, Regular virtual topologies,
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6.2 |Control and management, Network management configu
management, Performance management, fault managexwwnork
management functions, Optical safety

Total 48

Text Books :

1. Kumar Sivarajan and Rajiv Ramaswamy, Morgan Kauffman, Optical NetwArRsactical
Perspective, Elsevier Publication Elsevier India Pvt. Ltd, 3rd Edition, 2010.

2. Harry G. Parros, Communication Oriented Netwovkgey

3. G. Agrwal, Fiber Optic Communication Systems, John Wiley and Sons, 3rd Edition, New
York, 2014.

References:

1 C. Siva Ram Moorthy and Mohan Gurusamy, WDM Optical Networks: Concept, Design
and Algorithms, Prentice Hall of India, 1st Editi@902.

Biswajit Mukherjee, Optical Communication Network$1G1998.

Jane M. Simoons, Optical Network Design and Planregond EditionSpringer

Ulysees Black, Optical Networks, Pearson education 2007.

Milorad Cuvijetic, Ivan B. Djordjevic, Advanced Optical Communication Systems and
Networks, Artech House Applied Photoni2§12.

O wdN

Internal Assessment:
Assessment consisté two class tests of 20 marks each. The first class test is to be condug
when approximately 40% syllabus is completed and second class test when additional 40
syllabus is completed. The average marks of both the test will be considered for fimall Intel
Assessment. Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryimge2&s.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on esyitabus.

4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical |Tutorial | Total
ECCDLO (Advanced 04 -- -- 04 -- -- 04
8042 |pjgital
Signal
Processing
Examination Scheme
. . Theory Marks
Sgk;];gt Sﬁgﬂﬁgt Internal assessment End Term |Practical oral | Total
Avg. Of Test Sem. Work | & Oral
Test1l |Test2 | 1 and Test 2|[Exam
ECCDLO |Advanced 20 20 20 80 - -- - 100
8042 |Digital
Signal
Processing

T
1

T
T

Prerequisites:
1 Discrete Time SigndProcessing

Course obijectives:
The aim of this course is to providedepth treatment on methods and techniques on

Transform.

Course outcomes:
After successful completion of the course student will be able to

1 Application of signal processing to real wopdbblems.

Demonstrate an understanding of multirate samgmyitsmechanism.

Study and apply the techniques of power spectrum estimation and wavelet theory for var

applications.
Implement adaptive filters for given applications.
Apply signal processing tools to Biomedical and Telecommunicafmtications

1 Multirate Signal Processing, Powgpectrum Estimation, Adaptive Filtering and Wavelet
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Module Unit Topics Hrs.
No. No.
1.0 Multirate Digital Signal Processing 08
1.1 Advantages of Multirate Signal Processing
1.2 Interpolation and Decimation
1.3 Sampling Rate Conversion by Non Integer Factor
1.4 Multistagelnterpolation and Decimation
15 Polyphase Decomposition
1.6 Digital Filter Banks
1.7 Applications of Multirate Signal Processing
2.0 Power Spectrum Estimation 10
2.1 |Non Parametric Method of Power Spectrum Estimation
Periodogram, ModifiedPer i odogr am, Bar |
Method, Blackma#Tukey Approach
2.2 |Parametric Methods of Power Spectrum Estimation: Autg
Regressive Spectrum Estimation, Model Paramefats-Walke
Equation, Least Square Method and Linear Prediction, M
Average Spectrum Estimation, Autoregressive Moving Avg
Spectrum Estimation
2.3 |[Eigen Analysis Algorithm for Spectrum Estimation
3.0 Linear Prediction and Optimum Linear Filters 10
3.1 |Representation of Stationary Random Process
3.2 [Forwardand Backward Linear Prediction
3.3 |Solution of Normal Equation(Levinseburbin and Schur Algorithm
3.4 |AR Lattice and ARMA Lattice Ladder Filters
3.5 |Weiner Filters for Filtering and Prediction
4.0 Adaptive Filters 10
4.1 |Applications of Adaptive Filters: System Identification, Adapti
Channel Equalization, Echo Cancellation, Adaptive N
Cancellation, Suppression of Narrowband Interference in Wid
Signals, Adaptive Arrays.
4.2 |Adaptive Algorithms: LMS Algorithm, RLS Algorithm, Lattice
Ladder Algorithm
5.0 Wavelet Transform 06
5.1 |Introduction to Time Frequency Analysis
5.2 |Short Time Fourier Transform
5.3 |Continuous Wavelet Transform
5.4 |Discrete Wavelet Transform
5.5 |Multiresolution Analysis
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5.6 |Applications

6.0 Application Of Signal Processing 04
6.1 |Biomedical Applications
6.2 |Audio Applications
6.3 [Telecommunication Applications(Radar)
Total 48

Textbooks

L John G. Proakis, Dimitris G. Monolakis Digital S1 g n a | Pr o2@ssi ngo¢,

. Emmanuel C. Ifeachor, Barrie W. Jervis, Digital Signa Processng A Practical
Approache¢, PeB08.son Educati on

Reference Books

L SimonHaykin, ' Adaptive Filter Theory&’PearsonEducation 2013.
2 TarunKumarRawat, Digital Signa Processng&Oxford University Press.

3 Raghuwveer M. Rao and Ajit S. Bopardikar, ' Wavelet Transformsy ' Introduction to

Theory and Applicati 020000, Pearson Educat.i

Internal Assessment:

Assessment consiststofo class tests of 20 marks each. The first class test is to be conduct
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be considered for final In\ssedsmer
Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryinge2Rs.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.

4, Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCDLO |[Satellite 04 -- -- 04 - -- 04
8043 |communicat
on
Examination Scheme
. . Theory Marks
Scu:gjde:t Sﬁgﬂﬁgt Internal assessment End Term | Practical Oral| Total
Avg. Of Test/Sem. Work | & Oral
Test1l |Test2 | 1 and Test 2|Exam
ECCDLO |Satellite 20 20 20 80 - -- - 100
8043 |Communical
on

Prerequisites:
1 AnalogCommunication
71 Digital Communication

Course objectives:

1 To understand the basics of satellite communications and different satefitaunication orbits

1 Provide an irdepth understanding dfatellite communication system operation, launching

techniques, satellite link design and earth stagohnology

1 To explain the tools necessary for the calculation of basic parameters in a satellite commpunication
system.

1 Review the state of the art mew research areas such as speech and video coding,

networking and satellite personal communications, mobile satellite communication, Laser satellite

Course outcomes:
After successful completion of the course student will be able to
1 Explainbasics of satellite communication, space segment andseaytient
1 Understand different satellite orbits and orbitatameters
1 Explain and analyze link budget of satellite signal for prapemmunication
1 Understand various applications of sateltitenmurncations

satellite
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Module
No.

Unit
No.

Topics

Hrs.

1.0

Overview of Satellite Systems, Orbits and Launching

09

11

An overview of space and satellite, Frequency allocation for sal
communi cati on, Pol ar or becond am
third law, orbital elements, apogee, perigee heights, o
perturbations, effects of a n@pherical earth, atmospheric drag

1.2

Wave Propagation &olarization, Atmospheric Losses, lonosph
Effects, Rain Attenuation, Other impairments, Antenna Polarizz
Polarization of Satellite signals, Cross polarization discriming
lonospheric depolarization, Rain depolarization, Ice depolarizat

13

Subsatellite Point, predicting satellite position, antenna look ar
polar mount antenna, limits of visibility, near geostationary of
earth eclipse of satellite, sun transit outage

14

Selection of launching site, launch window, zero aogzero degre
latitude launching, sea launch, launch vehicles; satellite launch v
(SLV), augmented satellite launch vehicle (ASLV), polar S
geostationary satellite launch vehi¢@&SLV)

2.0

Space Segment

06

2.1

Satellite configurationTransponder subystem, Antenna subysten
AOC Subsystem, TT&C Suisystem, power subystem, Therm
sub-system, reliability and qualitfssurance.

3.0

Earth station

05

3.1

Design consideration

3.2

General configuration Block diagram, Receiveonly type eartl
transmitreceive type earth station, Antenna system, Feed s
Tracking system, LNA, HPA

4.0

Satellite Links

10

4.1

Isotropic radiated power, transmission losses,-$pee transmissig
feeder losses, antenna misalignmdses, fixed atmospheric §
ionospheric losses, link powkudget

4.2

System noise, antenna noise, amplifier noise temperatuggifiers

in cascadenoise factor, noise temperatureof absorptivenetworks
overall system noise temperature, carrigndse ratio

4.3

Uplink: Saturation flux density, input back off, earth station HPA|
Downlink: Output back off, satellite TWTA output

4.4

Effectsof rain, uplink rain-fade margin, downlink rain-fade margin
combined uplink and downlink C/N ratimter-modulation noise

5.0

The Space Segment Access and Utilization

08

5.1

Space segment access methodsagsigned FDMA, demand
assigned=DMA, SPADE system,bandwidthlimited and power

limited TWT amplifier operation
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5.2 [TDMA: Reference Burst; Preamble and Postamble, carrier red
network synchronization, unique word detection, traffic date, 1
efficiency, channel capacity, preassigned TDMA, demand as
TDMA, satellite switched TDMA

5.3 |Code Division MultipleAccess: Direcsequence spreagectrurii
acquisition and tracking, spectrum spreading and dispreading
CDMA throughput

6.0 Satellite Applications 10

6.1 |VSAT systems: Advantages, configurations, frequency bands
elementsApplications

6.2 |Broadcast services: Television broadcast systems, DAB,

6.3 |Mobile satellite communication: INMARSAT, LMSS, mobile
satellite systems with non GESatellites

6.4 |Satellite navigation systems

6.5 |Laser Satellite Communication: Link analysis, optisatellite link
transmitter, optical satellite link receiver, satellite beam acquig
tracking & positioning, deep space optical communication link

6.6 |Recent applications

6.7 |Modern development and future trends

Total 48

Text Books & References :

L
/i

DennisRoddy, ' Satellite Communi@tio n gtk&’Ed.,Mc. Graw-Hill International Ed. 2009.
M. Richheria, ' Satellite Communi@tion Systens Design Principles , &#acmillan Press Ltd.
Second Editior2003.

R.N. Mutangi, Sat el | it e COxfomuniverstapres0ios ,

Gerard Maral and Michel Bousquet, ' Satellite Communi@tion Sys t e, dtls Eglition Wiley
Publication

GerardMaral,” VS AN e t w oJoHnWildy & Sons

Timothy Pratt, Charles Bostian, and Jeremy Allmuti, ' Satellite Communicatio n slafin
Willy & Sons (Asia) Pvt. Ltd2004

Wilbur L. Pritchard, Henri G. Suyderehoud, and Robert A. Neson, ' Satellite
Communicati on syst emgbliciiongi neeri ngé&é, Pearson
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Internal Assessment:
Assessment consists of two class tests of 20 marks each. The first class test is to be condl
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be ceresidfor final Internal Assessme
Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryimge2Rs.
2. The students need to solve totajukestions.

3. Question No.1 will be compulsognd based on entisyllabus.

4. Remaining question (Q.2 to Q.6) will be selected from alhibdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCDLO |Network 04 -- - 04 -- -- 04
8044 Managemen
in
TeleCommul
ication
Examination Scheme
. . Theory Marks
Ségjde:t Sl\lljggﬁgt Internal assessment End Term | Practical| o o | 1oga
Avg. Of Test/Sem. Work | & Oral
Test1l |[Test2 | 1and Test 2|Exam
ECCDLO |Network 20 20 20 80 - -- - 100
8044 |Managemen
in
TeleCommu
nication

Prerequisites:
1 Computer Communication amdetworks,
1 OperatingSystem
1 Basic Programmingkills

Course objectives:

1 To understand the conceptTElecommunication, network management, architecture and

protocol

Course outcomes:

After successful completion of the course student will be able to

1 Explain the need for interoperable network management &amp; analyze the trends and
development of the Telemmunications Network Management.
1 Demonstrate broad knowledge of fundamental principles and technical stamuZedging.

1 Describe the concepts and architecture behind standards based network management gssociated

with SNMP andCMIP.
1 Apply basic oftelecommunication, networking and information technologies and architect

implement networked informative@/stems.
1 Continuously improve their technology knowledge and communicskids.

and
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Module Unit Topics Hrs.
No. No.
1.0 Introduction of Network Management 10
1.1 Introducing Network Design Concepts: Network designers ensut
our communications networks can adjust and scale to the dema
new services. To support our netwdr&sed economy, designers
work to create networks that are available nearly @é&@ent of th
time. Challenges of IT managers.
1.2 Network Management: Goals, organization and functions
1.3 Network management architecture and organization network
managemerperspectives
2.0 OSI Network Management 04
2.1 |Network managemerstandards
2.2 |Network management models
2.3 |Organization model
2.4 |Information model
2.5 |Communication model and functional model
2.6 |Abstractsyntaxnotationi encodingstructure macrosfunctional
model CMIP/CMISE
3.0 Internet Management 12
3.1 |SNMP-organizational model
3.2 |System overview.
3.3 [Information model, communication model, functional model
3.4 |SNMP proxy server, Management information, Protocol
3.5 ||SNMPv1,v2 and V3
3.6 |Remote monitoring. RMON
4.0 Telecommunication Management Networks(TMN) 04
4.1 |Need for TMN , Conceptual TNM model
4.2 [TMN Network Management Architecture
4.3 [TMN management services architecture and TMN implementati
5.0 Network Management Tools and Applications 12
5.1 |System Utilities for network management
5.2 |Network statistics and measurements
5.3 |NMS Design, NMS components, NMS Server Architecture
5.4 |Network Management Systems and FCAPS
5.5 |Automatic Fault Management and Event correlation Techniques
5.6 [Security Management
6.0 Broadband Network Management 06
6.1 |BroadbandchetworksandservicesATM Technologyi VP, VC,
ATM Packet, Integrated service, ATM LAN emulation, Virtual LA
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6.2 |ATM Network Managementi ATM network referencemodel
integrated local management interface. ATM manage
management information base, role of SNMP and ILMI in ATM.
6.3 M1, M2, M3, M4 interface. ATM digital exchange interface
management

Total 48

Text Books & References :

1. Mani Subramaniam, Net wor Kk Management Principles and
New York,2000.

2. Designing and Supporting Computer Networks, CCNA Discovery Learning Guide By
Kenneth Stewart, Aubrey Adams, Allan Reid, Jim Lorenz, Ciyess

3. Network Management: Concepts armddice, A Hand€On Approach by J. Richard Burke,
PearsorPublications.

4. Network Management: Accounting and Performance Strategies by Benoit-GTA4E No.
2686; Ralf Wolter CISC®ress

5. Network Management Fundamentals, Alexander Clemm, Cisco Press, i#@006,
ISBN-13:978158720137

6. Python for Software Design by Allen B. Downey, Cambridge University Press, March 2009,
ISBN-13: 9780521725965. A free manuscript is available at the autvebsite.

Internal Assessment:

Assessment consists of twlass tests of 20 marks each. The first class test is to be conduct
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be considered for final Intereabmss)
Duration of each test shall be of one hour.

End Semester Examination
1. Question paper will comprise of 6 questions, each carryimge2&s.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.
4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO |Project 03 -- -- 03 - - 03
8021 Managemen
Examination Scheme
. . Theory Marks
Sgg{jeed S,\lfgrjﬁgt Internal assessment Term | Practical Oral | Total
Avg. Of Test|End Sem| Work | & Oral
Testl |Test2 | 1 and Test 2|Exam
ECCILO |Project 20 20 20 80 -- -- - 100
8021 |Managemen

Course objectives:
1 To familiarize the students with the use of a structured methodology/approach for each §
unique project undertaken, including utilizing project management concepts, tools and te

1 To appraise the students with the project management life cycle and make them knowl
about the various phases from project initiation thratighure.

Course outcomes:
After successful completion of the course student will be able to
1 Apply selectiorcriteria and select an appropriate project from diffeogtibns.
1 Write work break down structure for a project and develop a schedule baised on
1 Identify opportunities and threats to the project and decide an approach to deal with then

strategically.
1 Use Earned value technique and determine & predict status fdjeet.
1 Capture lessons learned during project phases and document them farefenerece
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Module
No.

Unit
No.

Topics

Hrs.

1.0

Project Management Foundation

05

11

Definition of a project, Project Vs Operations, Necessity of pr
management, Triple constraints, Project life cycles (typicé
atypical) Project phases and stage gate process. Role of
manager, Negotiations and resolving conflicts, Project geman
in various organization structures, PM knowledge areas as per ¥
Management Institute (PMI)

2.0

Initiating Projects

06

2.1

How to get a project started, Selecting project strategically, H
selection models (Numeric /Scoring Models aibr-numeri
models), Project portfolio process, Project sponsor and cr
charter; Project proposal. Effective project team, Stages of
development & growth (forming, storming, norming &performi
team dynamics.

3.0

Project Planning and Scheduling

08

3.1

Work Breakdown structure (WBS) and linear responsibility ¢
Interface Ceordination and concurrent engineering, Project
estimation and budgeting, Top down and bottoms up budg
Networking and Scheduling techniques. PERPM, GANTT char
Introduction to Project Management Information System (PMIS)

4.0

Planning Projects

06

4.1

Crashing project time, Resource loading and levelling, Golc
critical chain, Project Stakeholders and Communication plan
Management in projects: Risk management planning,

identification and risk register, Qualitative and quantitative
assessment, Probability and impact matrix. Risk response strate
positive and negative risks

5.0

08

5.1

Executing Projects:
Planning monitoring and controlling cycle, Information needs
reporting, engaging with all stakeholders of the projects,
management, communication and project meetings

5.2

Monitoring and Controlling Projects:
Earned Value Management techniqdies measuring value of wo
completed; Using milestones for measurement; change reque
scope creep, Project audit

5.3

Project Contracting
Project procurement management, contracting and outsourcing

6.0

06

6.1

6.1 Project Leadership andEthics:
Introduction to project leadership, ethics in projects, Multicultura

and virtualprojects
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6.2 |Closing the Project:

Customer acceptance; Reasons of project termination, Various t
project terminations (Extinction, Addition)ntegration, Starvatior
Process of project termination, completing a final report; do
lessons learned analysis; acknowledging successes and f
Project management templates and other resources; Managing
authority; Areas of furthestudy.

39

Total

References:

1. Project Management: A managerial approach, Jack Meredith & Samuel M&rielition, Wiley
India

2. A Guide to the Project Management Body of Knowledge (PM@C[BUide), % Ed, Project
Management Institute PAISA

3. ProjectManagement, Gido Clements, Cengagarning

4. Project Management, Gopalan, Wilegia

5. Project Management, Dennis LocK Bdition, Gower Publishingngland

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class test is to be cond
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be ceregidfor final Internal Assessmg
Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryimge2&s.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsoryd based on entigyllabus.

4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO |Finance 03 - -- 03 - -- 03
8022 Managemen
Examination Scheme
. . Theory Marks
SggjdeeCt S,\lfgrjﬁgt Internal assessment Term | Practical Oral| Total
Avg. Of Test[End Sem| Work | & Oral
Testl |Test2 | 1 and Test 2|Exam
ECCILO |Finance 20 20 20 80 - -- - 100
8022 |Managemen

Course objectives:
1 Overview of Indian financial system, instruments amatket

1 Basic concepts of value of money, returns and risks, corporate finance, working capital a
management

1 Knowledge abousources of finance, capital structure, divideoticy

Course outcomes:
After successful completion of the course student will be able to
1 Understand Indian finance system and corpdratace

1 Take investment, finance as well as dividdedisions
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Module
No.

Unit
No.

Topics

Hrs.

1.0

06

11

Overview of Indian Financial SystemCharacteristics, Compone
and Functions of Financial System.

Financial Instruments: Meaning, Characteristics and Classifical
of Basic Financialnstrumentsd Equity Shares, Preference Shal
BondsDebentures, Certificates of Deposit, and Treasury Bills.
Financial Markets: Meaning, Characteristics and Classificatior
Financial Marketsd Capital Market, Money Market and Fore
Currency Market

Financial Institutions: Meaning, Characteristics and Classifical
of Financial Institution® Commercial Banks, Investmemerchant
Banks and Stock Exchanges

2.0

06

2.1

Concepts of Returns and RisksMeasurement of Historical Retu
and ExpectedReturns of a Single Security and a TFa&curit)
Portfolio; Measurement of Historical Risk and Expected Risk
Single Security and a Twsecurity Portfolio.

Time Value of Money: Future Value of a Lump Sum, Ordin
Annuity, and Annuity Due; Present Valoé a Lump Sum, Ordina|
Annuity, and Annuity Due; Continuous Compounding and Contir|
Discounting.

3.0

09

3.1

Overview of Corporate Finance:Objectives of Corporate Finan
Functions of Corporate Finar@dnvestment Decision, Financ
Decision,and Dividend Decision.

Financial Ratio Analysis: Overview of Financial Statememts
Balance Sheet, Profit and Loss Account, and Cash Flow Stat
Purpose of Financial Ratio Analysis; Liquidity Ratios; Efficieng
Activity Ratios; Profitability RatiosCapital Structure Ratios; Stq
Market Ratios; Limitations of Ratio Analysis.

4.0

10

4.1

Capital Budgeting: Meaning and Importance of Capital Budget
Inputs for Capital Budgeting Decisions; Investment Appr
Criteriond Accounting Rate of ReturrRayback Period, Discoun
Payback Period, Net Present Value(NPV), Profitability Index, Int
Rate of Return (IRR), and Modified Internal Rate of Return (MIK
Working Capital Management: Concepts of Meaning Worki
Capital; Importance of Working Caplt Management; Fact(
Af fecting an Entityos Workin
Capital Requirements; Management of Inventories; Managem
Receivables; and Management of Cash and Marketable Securit|
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5.0 05

5.1 [Sources of FinanceLong Term Sourcés Equity, Debt, and Hybrid
Mezzanine Finance; Sources of Short Term Findribede Credi
Bank Finance, Commercial Paper; Project Finance.

Capital Structure: Fact or s Affecting ar
Overview ofCapital Structure Theories and Approachedet Incom
Approach, Net Operating Income Approach; Traditional Appr
and ModiglianiMiller Approach. Relation between Capital Struc
and Corporate Value; Concept of Optimal Capital Structure

6.0 03

6.1 |Dividend Policy: Meaning and Importance of Dividend Pol
Factors Af fecting an Entity
Dividend Policy Theories and Approache&or d on 6 s

Wal t er 6s Appr o aMilerAppeoacd Mo di g

Total 39

References:

1. Fundamentals of Financial Management? Eglition (2015) by Eugene F. Brigham ahaokl
F. Houston; Publisher: Cengage Publications, Beilti.

2. Analysis for Financial Management,"1 Bdition (2013) by Robert C. Higgins; Publishers:
McGraw Hill Education, New Delhi.

3. Indian Financial System"%Edition (2015) by M. Y. Khan; Publisher: McGraw Hill
Education, New Delhi.

4. Financial Management, TEdition (2015) by I. M. Pandey; Publisher: S. Chand (G/L) &
Company Limited, NeviDelhi.

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class test is to be cond\
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the tekbtow considered for final Internal Assessm
Duration of each test shall be of one hour.

End Semester Examination
1. Question paper will comprise of 6 questions, each carryimgeZ&s.
2. The students need to solve totajuestions.

3. Question No.1 will beompulsory and based on ensngdlabus.
4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.) : : _
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO |Entrepreneul 03 -- -- 03 -- - 03
8023 hip
Developmen|
and
Managemen|
Examination Scheme
Subject Subject Internal-r;se;ergs';/lniﬁts Term | Practical
Name
Code Avg. Of Test[End Sem Work | & Oral Oral | Total
Testl |Test2 | 1 and Test 2[Exam
ECCILO |Entrepreneu 20 20 20 80 -- -- -- 100
8023 [ship
Developmen
and
Managemen
Course objectives:
[1 To acquaint witrentrepreneurship and managemertiuginess
[1 Understand Indian environment for entrepreneurship
1 ldea of EDPMSME
Course outcomes:
After successful completion of the course student will be able to
[1 Understand the concept of business planamaerships
(1 Interpret key regulations and legal aspects of entrepreneurshitia
1 Understand government policies famtrepreneurs
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Module
No.

Unit
No.

Topics

Hrs.

1.0

04

11

Overview Of Entrepreneurship: Definitions, Roles an
Functions/Valueof Entrepreneurship, History of Entrepreneurs
Development, Role of Entrepreneurship in the National Econ
Functions of an Entrepreneur, Entrepreneurship and Forn
Business Ownership Role of Money and Capital Market
Entrepreneurial Developmer@ontribution of Government Agenci
in Sourcing information foEntrepreneurship

2.0

09

2.1

Business Plans And Importance Of Capital To Entrepreneurshig
Preliminary and Marketing Plans, Management and Personnel,
up Costs and Financing as well as Projected Financial Stateme
Legal Section, Insurance, Suppliers and Risks, Assumptions an
Conclusion, Capital and its Importance to the Entrepreneur
Entrepreneurship And Business DevelopmentStarting a New
Business, Buying an Existing Business, New Product Developm

Business Growth and the Entrepreneur Law and its Releuwance
Business Operations

3.0

05

3.1

Womends Entrepr eneSocia kntrgprenBuesi
role and need, EDP cell, role of sustainability and susta
development for SMESs, case studies, exercises

4.0

08

4.1

Indian Environment for Entrepreneurship: key regulations af
legal aspects , MSMED Act 2006 and imsplications, schemes g
policies of the Ministry of MSME, role and responsibilities of vai
government organisations, departments, banks etc., Role o
governments in terms of infrastructure developments and suppc
Public private partnergbs, National Skill development Missi
Credit Guarantee Fund, PMEGP, discussions, group exercises

5.0

08

5.1

Effective Management of Businesslssues and problems faced
micro and small enterprises and effective management of M
enterprises (risk management, credit availability, techn
innovation, supply chain management, linkage with large indug
exercises, dMarketing

6.0

05

6.1

Achieving Success In The Small BusinesStages of the small
business life cyclepur types of firmlevel growth strategie)ptiong
I harvesting or closing small business Critical Success factors G
small business

Total

39
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References:

1. Education Robert D Hisrich, Michael P Peters, Dean A Shapherd, Entrepreneurship, latest
edition, The McGrawHilCompany

2. T N Chhabra, Entrepreneurship Development, Sun India PublicationsDiléw

C N Prasad, Small ardedium Enterprises in Global Perspective, New century

Publications, NevDelhi

Vasant Desai, Entrepreneurial development and management, Himalaya Publ@iseg

Maddhurima Lall, Shikah Sahai, Entrepreneurship, ERoelks

Poornima Charantimath, Entreprenghip developmenSmall Business Enterpris@earson

Rashmi Bansal, STAY hungry STAY foolish, CIIE, IINhmedabad

Law and Practice relating to Micro, Small and Medium enterprises, Taxmann Publication

Ltd.

9. Kurakto, Entrepreneurshif’rinciples and Practs, Thomso®Rublication

10. Laghu UdyogSamachar

11. www.msme.gov.in

12. www.dcmesme.gov.in

13. www.msmetraining.gov.in
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Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class test is to be condy
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of bota thast will be considered for final Internal Assessr
Duration of each test shall be of one hour.

End Semester Examination
1. Question paper will comprise of 6 questions, each carryinge2Rs.
2. The students need to solve totajuestions.

3. Question No.Wwill be compulsory and based on enssdlabus.
4, Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO [Human 03 -- - 03 -- -- 03
8024 |Resource
Managemen|
Examination Scheme
Subject Subject Internal-r;sesoergsl\rf]aerrfts Term | Practical
Name
Code Avg. Of Test End Sem| Work | & Oral Oral | Total
Testl |Test2 | 1 and Test 2[Exam
ECCILO |Human 20 20 20 80 -- -- -- 100
8024 Resource
Managemen

T

T
T

Course objectives:

Course outcomes:

After successful completion of the course student will be able to

To introduce the students with basic concepts, techniques and practices of the human re
management

To provide opportunity of learning Humaesource management (HRM) processes, related
the functions, and chal | engeosganizations he em
To familiarize the students about the latest developments, trends & different asptRM of
To acquaint the student withé importance of intgpersonal & intergroup behavioural skills it
an organizational setting required for future stable engineers, leadermaaders

Understand theoncepts, aspects, techniques and practices of the human resanegement.
Understand the Human resource management (HRM) processes, functions, changes an
chall enges in todayperspedveer gi ng organi za
Gain knowledge about the latesvelopments and trendshiRM.

Apply the knowledge of behavioural skills learnt and integrate it with in inter personal anc
intergroup environment emerging as future stable engineermanagers.

source

with
er gi
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Module
No.

Unit
No.

Topics

Hrs.

1.0

Introduction to HR

05

11

Human Resource Manageme@oncept, Scope and Importan
Interdisciplinary Approach Relationship with other Scien
Competencies of HR Manager, HRM functions

1.2

Human resource development (HRD): changing role of HR
Human resource Planning, Technological change, Restructurif
rightsizing, Empowerment, TQM, Managing ethitssues

2.0

Organizational Behaviour (OB)

07

2.1

Introduction to OB Origin, Nature and Scope of Organizational

Behaviour, Relevance to Organizational Effectiveness andg
Contemporary issues

2.2

Personality: Meaning and Determinants of Personality, Persona
development, Personality Types, Assessment of Personality Tre
Increasing Self Awareness

2.3

Perception:Attitude and Value, Effect of perceptionon Individua
Decisionmaking, Attitude and Behaviour

2.4

Motivation: Theoriesof Motivation and their Applicationsfor
Behavioural Change (Maslow, Herzberg, McGregor)

2.5

Group Behaviour and Group Dynamics: Work grodipsmal ang
informal groups and stages of group development,
Effectiveness: High performing teams, Team Roles, cross fung
and selfdirected team

2.6

Case study

3.0

Organizational Structure &Design

06

3.1

Structure, size, technology, Environment of organizatig
Organizational Roles & conflicts: Concept of roles; role dynamics
conflicts and stress.

3.2

Leadership: Concepts and skills of leadership, Leadershij
managerial roles, Leadership styles and contemporary iss
leadership.

3.3

Power and Politics: Sources and uses of power; Politics at work
Tactics and strategies.

4.0

Human resource Planning

05

4.1

Recruitment and Selection process,-@abichment, Empowerment
JobSatisfaction, employemorale

4.2

Performance Appraisal Systems: Traditional & modern methods
Performance Counselling, Career Planning

4.3

Training & Development: Identification of Training Needs, Traini
Methods

5.0

Emerging Trends in HR

06
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5.1 |Organizationatlevelopment; Business ProcessdRgineering (BPR
BPR as a tool for organizational development , managing proce
transformation in HR. Organizational Change, Culture, Environn

5.2 [Cross Cultural Leadership and Decision Makingross Cultur:
Communication and diversity at workauses of diversity, manag
diversity with special reference to handicapped, women and age
people, intra company cultural difference in employee motivatio

6.0 10

6.1 HR & MIS: Need, purpose, objective anale of information syste
in HR, Applications in HRD in various industries (e.g. manufact
R&D, Public Transport, Hospitals, Hotels and service industries

6.2 |Strategic HRM: Role of Strategic HRM in the modern business w
Concept of Strategy$trategic Management Process, Approach
Strategic Decision Making; Strategic Intent Corporate Missio
Vision, Objectives and Goals

6.3 |Labor Laws & Industrial Relations: Evolution of IR, IR issues in
organizations, Overview of Labor Lawslimdia; Industrial Disputes
Act, Trade Unions Act, Shops and Establishments Act

Total 39

References:

1. Stephen Robbins, Organizational Behavior, 16th2Bd 3

2. V S P Rao, Human Resource Management, 3rd Ed, 2010, fitkdedhing

3. Aswathapa, Humaresource management: Text & cases, 6th edi#0hl

4. C.B. Mamoria and S V Gankar, Dynamics of Industrial Relations in India, 15th Ed, 2015,
Himalaya Publishing, 15thedition, 2015

5. P. Subba Rao, Essentials of Human Resource management and Inchiatidals, 5th Ed,
2013, Himalaya Publishing

6. Laurie Mullins, Management & Organizational Behavior, Latest Ed, 2016, Pearson
Publications
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Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class test@tducted wh
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be considered for final Internal Ass¢
Duration of each test shall be of one hour.

End Semester Examination
1. Question paper will comprise of 6 questions, each carryimge2is.
2. The students need to solve totajukestions.

3. Question No.1 will be compulsory and based on estillabus.
4. Remaining question (Q.2 to Q.6) will be selected fadhthemodules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO  [Professional 03 - -- 03 - -- 03
8025 |Ethics and
Corporate
Social
Responsibilit
y (CSR)
Examination Scheme
: . Theory Marks
Sggjc;a:t S,\lfgﬁgt Internal assessment Term | Practical oral | Total
Avg. Of Test|End Sem| Work | & Oral
Testl |Test2 | 1 and Test 2[Exam
ECCILO |Professional 20 20 20 80 - -- -- 100
8025 |Ethics and
Corporate
Social
Responsibilif
y (CSR)
Course objectives:
[1 To understand professional ethicdbumsiness
[1 To recognized corporate sociasponsibility
Course outcomes:
After successful completion of the course student will be able tc
[1 Understand rights and dutieshafsiness
[1 Distinguish different aspects of corporate soaponsibility
[1 Demonstrate professionethics
~ Understand legalspects of corporate soci@sponsibility
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Module Unit Topics Hrs.
No. No.
1.0 04

1.1 Professional Ethics and BusinessThe Nature of Business Ethi
Ethical Issues in Business; Moral Responsibility and Bl
Utilitarianism: WeighingSocial Costs and Benefits; Rights and Dy
of Business

2.0 08
2.1 |Professional Ethics in the Marketplace: Perfect Competitio
Monopoly Competition; Oligopolistic Competition; Oligopolies
Public Policy

Professional Ethics and the EnvironmentDimensions of Pollutic
and Resource Depletion; Ethics of Pollution Control; Ethic
Conserving Depletable Resources

3.0 06
3.1 |Professional Ethics of Consumer ProtectionMarkets and Consun
Protection; Contract View of
Due Care Theory; Advertising Ethics; Consumer PriRi@fessiong
Ethics of Job Discrimination: Nature of Job Discrimination; Exte
of Discrimination; Reservation obBs.

4.0 05
4.1 |Introduction to Corporate Social Responsibility: Potential Busine
Benefit® Triple bottom line, Human resources, Risk manage
Supplier relations; Criticisms and conceéyndature of busineg
Motives; Misdirection.

Trajectory ofCorporate Social Responsibility in India
5.0 08
5.1 |Corporate Social Responsibility: Articulation of Gandhig
Trusteeship Corporate Social Responsibility and Small and M
Enterprises (SMEs) in India, Corporate Social Responsibility
Public-Private Partnership (PPP) in India

6.0 08
6.1 |Corporate Social Responsibility in Globalizing India: Corporat
Social Responsibility Voluntary Guidelines, 2009 issued by
Ministry of Corporate Affairs, Government of India, Legal Aspec
Corporate Social ResponsibilityCompanies Act, 2013.

Total 39

References:

1. Business Ethics: Texts and Cases from the Indian Perspective (2013) by Ananda Das Gupta;
Publisher:Springer.
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2. Corporate Social Responsibility: Readings and Cases in a Global Context (2007) by Andrew
Crane, Dirk Matten, Laura Spence; Publisher: Routledge.

3. Business Ethics: Concepts and Cases, 7th Eq@ohl) by Manuel G. Velasquez;
Publisher: Pearson, New Delhi.

4. Corporate Social Responsibility in India (2015) by Bidyut Chakrabarty, Routledge, New
Delhi.

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The firststlasstbe conducted wh
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be considered for final Internal Assg
Duration of each test shall be of ormuh

End Semester Examination

1. Question paper will comprise of 6 questions, each carryinge2Z&s.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.

4. Remaining question (Q.2 to Q.6) will belected from all themodules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO |Research 03 -- - 03 -- -- 03
8026 Methodology
Examination Scheme
. . Theory Marks
SggJ;eCt S,\lfgrjﬁgt Internal assessment Term | Practical Oral| Total
Avg. Of Test[End Sem| Work | & Oral
Test1l |Test2 | 1 and Test 2|Exam
ECCILO 20 20 20 80 -- -- -- 100
8026 Research
Methodology

Courseobjectives:
M To understand Research and ReseBrotess

1 To acquaint students with identifying problems for research and develop resteatiefies
1 To familiarize students with the techniques of data collection, analysis of datdeapdetation

Courseoutcomes:

After successful completion of the course student will be able to
1 Prepare a preliminary research design for projects in their subject rasdtes
1 Accurately collect, analyze and repdéta
1 Present complex data or situatiarsarly
1 Review anchnalyze researdindings
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Module Unit Topics Hrs.
No. No.
1.0 Introduction and Basic Research Concepts 09
1.1 Research Definition; Concept of Construct, Postulate, Proposit
Thesis, Hypothesis, Law, Principle. Research methods
Methodology
1.2 Need of Research in Business and Social Sciences
1.3 Objectives of Research
14 Issues and Problems in Research
15 Characteristics of Research: Systematic, Valid, Verifiable, Emp
and Critical
2.0 Types of Research 07
2.1 |Basic Research
2.2 |Applied Research
2.3 |Descriptive Research
2.4 |Analytical Research
2.5 |[Empirical Research
2.6 |Qualitative & Quantitative Approaches
3.0 Research Design and Sample Design 07
3.1 |Research DesigihMeaning, Types an8ignificance
3.2 |Sample Desigin Meaning and Significance Essentials of a good
samplingStagesn SampleDesignSamplingmethods/techniques
Sampling Errors
4.0 Research Methodology 08
4.1 |Meaning of Research Methodology
4.2 |Stages in ScientifiResearch Process:
a.ldentification and Selection of ReseaRtoblem
b. Formulation of ReseardProblem
c. Review ofLiterature
d. Formulation ofHypothesis
e. Formulation of researdbesign
f. SampleDesign
g. DataCollection
h. DataAnalysis
I. Hypothesis testing andterpretation oData
j. Preparation of Researéteport
5.0 Formulating Research Problem 04
5.1 |Considerations: Relevance, Interest, Data Availability, Choice o
data, Analysis of data, Generalization and Interpretation of anal
6.0 Outcome ofResearch 04
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6.1 |Preparation of the report on conclusion reached

6.2 |Validity Testing & Ethical Issues

6.3 |Suggestions andecommendation

Total

39

References:
1. Dawson, Catherine, 2002, Practical Research Methods, New Delhi, UBS Publishers
Distributors.

2. Kothari, C. R.,1985, Research Methodoldggthods and Techniques, New Delhi, Wiley

EasterrLimited.
3. Kumar, Ranjit, 2005Research Methodologi Stepby-Step Guide for Beginners,d.)
Singapore, Pearsdeducation

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class test is to be cond
approximately 40% syllabus mpleted and second class test when additional 40% syllg
completed. The average marks of both the test will be considered for final Internal Ass
Duration of each test shall be of one hour.

End Semester Examination

1. Question paper will comfse of 6 questions, each carryingrgarks.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.

4, Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned

Code Name (Hrs.)

Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total

ECCILO |IPR and 03 - -- 03 - -- 03

8027 Patenting

Examination Scheme
. . Theory Marks
SggjdeeCt S,\lfgrjﬁgt Internal assessment Term | Practical Oral| Total
Avg. Of Test/End Sem| Work | & Oral
Testl |Test2 | 1 and Test 2|[Exam

ECCILO |IPR and 20 20 20 80 - - - 100

8027 |Patenting

Course objectives:
1 To understand intellectual property rights protectigstem

1 To promote the knowledge of Intellectual Property Laws of India as well as International
procedures

1 To get acquaintance with Patent search and patent filing procedua@ithtions

Course outcomes:

After successful completion of the cearstudent will be able to

1 Understand Intellectual Propemgsets

1 Assistindividuals and organizations in capabiylding

1 Work for development, promotion, protection, compliance, and enforcement of Intellectua
Property andPatenting
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Module
No.

Unit
No.

1.0

11

Introduction to Intellectual Property Rights (IPR): Meaning o
IPR, Different category of IPR instruments Patents
Trademarks,Copyrights, Industrial Designs, Plant variety prote
Geographicaindications, Transfer of technology etc.

Importance of IPR in Modern Global Economic Environment:
Theories of IPR, Philosophical aspects of IPR laws, Need for IPR
as an instrument of development

2.0

2.1

Enforcement of Intellectual Property Rights: Introduction
Magnitude of problem, Factors that create and st
counterfeiting/piracy, International agreements, Internaf
organizations (e.g. WIPO, WTO) active in IPR enforcement

Indian Scenario of IPR: Introduction, History of IPR in Indi
Overview of IP laws in India, Indian IPR, Administrative Machin
Major international treaties signed by India, Procedure for subn
patent and Enforcement of IPR at national level etc.

3.0

3.1

Emerging Issues in IPR:Challenges folP in digital economyg-
commerce, human genome, biodiversity and traditiknalvledge
etc.

4.0

4.1

Basics of PatentsDefinition of Patents, Conditions of patentabi
Patentable and ngmatentablenventions, Types of patent applicati
(e.g. Patent of addition etc), Process Patent and Product
Precautions while patenting, Patent specification Patent d
Disclosures and nedisclosures, Patent rights and infringen
Method of getting gpatent

5.0

5.1

Patent Rules: Indian patent act, European scenario, US sce
Australia scenario, Japan scenario, Chinese scenario, Mult
treaties where India is a member (TRIPS agreement, Paris con
etc.)

6.0

6.1

Procedure for Filing a Patent (National and International)
Legislation and Salient Features, Patent Search, Drafting and
Patent Applications, Processing of patent, Patent Litigation,
Publication, Time frame and cost, Patent Licensing, H
Infringement

Patent databases: Important websites, Searching internati
databases
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Topics Hrs.

05

07

05

07

08

07

Total 39
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Rajkumar S. Adukia, 2007, A Handbook on Laws Relating to Intellectual Property Rights in
India, The Institute of Chartergktcountants ofndia

Keayla B K, Patent system and related issues at a glance, Published by National Working
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LousHarns, 2012, The enforcement of Intellactual Property Rights: A Case Book, 3rd
Edition, WIPO

Prabhuddha Ganguli, 2012, Intellectual Property Rights, 1st EdTtMdH,

R Radha Krishnan & S Balasubramanian, 2012, Intellectual Property Rights, 1st Edition,
Excel Books

M Ashok Kumar and mohd Igbal Ali-21, Intellectual Property Rights, 2nd Edition, Serial
Publications

Kompal Bansal and Praishit Bansal, 2012, Fundamentals of IPR for Engineers, 1st Edition,
BS Publications

Entrepreneurship Development and IBRit, BITS Pilani, 2007, A Manual on Intellectual
PropertyRights,

Mathew Y Maa, 2009, Fundamentals of Patenting and Licensing for Scientists and
Engineers, World Scientific Publishil@pmpany

N S Rathore, S M Mathur, Priti Mathur, Anshul Rathi, IPR: Dngfinterpretation of Patent
Specifications and Claims, New India Publishixgency

Vivien Irish, 2005, Intellectual Property Rights tengineers,|IET

Howard B Rockman, 2004, Intellectual Property Law for Engineers and scientists; Wiley
IEEE Press

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class test is to be condy
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of bota tast will be considered for final Internal Assessn
Duration of each test shall be of one hour.

End Semester Examination
1. Question paper will comprise of 6 questions, each carryimge2is.
2. The students need to solve totajukstions.

3. Question No.will be compulsory and based on ensgdlabus.
4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.) : _
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO [Digital 03 - -- 03 - -- 03
8028  |Business
Managemen|
Examination Scheme
, . Theory Marks
Subject Subject -
Internal assessment Term | Practical
Name
Code Avg. Of Test[End Sem Work | & Oral Oral | Total
Testl |Test2 | 1 and Test2|Exam
ECCILO |Digital 20 20 20 80 - -- - 100
8028 |Business
Managemen

Course objectives:
1 To familiarize with digital businessoncept
1 To acquaint wittE-commerce

1 To give insights into business and its strategies

Course outcomes:

After successful completion of the course student will be able to

T
T

Identify drivers of digitabusiness
lllustrate various approaches and techniques fouginess anthanagement

{1 Prepare Ebusinesplan
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Module
No.

Unit
No.

Topics

Hrs.

1.0

09

11

Introduction to Digital Business-
Introduction, Background and current status;mérket places
structures, mechanisms, economics and impacts
Difference between physical economy and digital economy,
Drivers of digital business Big Data & Analytics, Mobile, Clou
Computing, Social media, BYOD, and Internet of Things(digi
intelligent machines/services)

Opportunities and Challenges in Digital Business,

2.0

06

2.1

Overview of E-Commerce
E-Commerce Meaning, Retailing ine-commerceproducts an
services, consumer behavior, market research and advertiseme
B2B-E-commerceselling and buying in privatemarkets, public B2
exchanges and support servicessupply chains, Collaborati
Commerce, Intra business EC and Corfeypartals
Other EC models and applications, innovative EC Systeom E
government and learning to C2C, mobile commerce and per
computing
EC Strategy and Implementati®iC strategy and global E
Economics and Justification of EC, Using Affiliatearketing to
promote your e€ommerce business, Launching a successful ¢
business and EC project, Legal, Ethics and Societal impacts of

3.0

06

3.1

Digital Business Support servicesERP as é&business backbone,
knowledge Tope Apps, Informati@nd referrabystem

Application Development: Building Digital business Applications
andInfrastructure

4.0

06

4.1

Managing E-BusinessManaging Knowledge, Management skills
e-business, Managing Risks ifi Business
Security Threats to -business -Security Overview, Electror
Commerce Threats, Encryption, Cryptography, Public Key and H
Key Cryptography, Digital Signatures, Digital Certificates, Sec
Protocols over Public Networks: HTTP, SSL, Firewall as Se
Control, Public Key Infastructure (PKI) for Security, Promin
Cryptographic Applications

5.0

04

5.1

E-Business StrategyE-business Strategic formulatioAnalysis of
Companyo6s I nternal and e strategy,
E-business strategy into Actiochallenges and-Eransition

(Process of Digital Transformation)
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6.0 08

6.1 |Materializing e-business: From Idea to RealizatiorBusiness plan

preparation
Case Studies and presentations
Total 39
References:
1. A textbook on EcommerceEr Arunrajan Mishra, Dr W K Sarwade,Neha Publishers &
Distributors, 2011
2. E-commerce from vision to fulfilment, Elias M. Awad, RREstricted2002
3. Digital Business and4€ommerce Management, 6th Ed, Dave Chaffey, Pearson, August
2014
4. Introduction to EbushessManagement and Strategy, Colin Combe, ELSVIEB)6
5. Digital Business Concepts and Strategy, Eloise Coupey, 2nd Edteanson
6. Trend and Challenges in Digital Business Innovation, VinocenzoMor&ptmger
7. Digital Business Discourse Erika Dariégril 2015, Palgravéacmillan
8. E-GovernanceChallenges and Opportunities in : Proceedings in 2nd International
Conference theory and practice of ElectrdBmvernance
9. Perspectives the Digital Enterpric& framework for Transformation, TCS consulting

journalVol.5

10. Measuring Digital EconomA new perspectiveDol:10.1787/97892642217%nOECD

Publishing

Internal Assessment:

Assessment consists of two class tests of 20 marks each. The first class test is to be condl
approximately 40% syllals is completed and second class test when additional 40% syll
completed. The average marks of both the test will be considered for final Internal Assg
Duration of each test shall be of one hour.

End Semester Examination
1. Question paper wikomprise of 6 questions, each carryingr2drks.
2. The students need to solve totgjuestions.

3. Question No.1 will be compulsory and based on estillabus.
4. Remaining question (Q.2 to Q.6) will be selected from alhtbdules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical| Tutorial | Theory | Practical | Tutorial | Total
ECCILO |Environment 03 -- -- 03 -- -- 03
8029 |
Managemen|
Examination Scheme
Subject Subject Internal-r;sesoergsl\rf]aerrfts Term | Practical
Name
Code Avg. Of Test End Sem| Work | & Oral Oral | Total
Test1l |Test2 | 1 and Test 2|[Exam
ECCILO |Environment 20 20 20 80 -- -- -- 100
8029 |al
Managemen

Course objectives:
1 Understand and identify environmenisgdues relevant to India and glolsahcerns
1 Learn concepts afcology

{1 Familiarise environment relatéegislations

Course outcomes:

After successful completion of the course student will be able to
1 Understand the concept of environmental management

1 Understand ecosystem and interdependence, food ettain
1 Understand and interpret environment reldéggslations
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Module Unit Topics Hrs.
No. No.
1.0 10
1.1 Introduction and Definition of Environment: Significance
Environment Management for contemporary managers, Ci
opportunities, Environmental issues relevant to India, Sustai
Development, the Energy scenario
2.0 06
2.1 |Global Environmental concerns : Global Warming, Acid Rain, C
Depletion, Hazardous Waste§ndangered lifespecies, Loss
Biodiversity, Industrial/Marmade disasters, Atomic/Biomed
hazards, etc.
3.0 05
3.1 |Concepts ofEcology: Ecosystems and interdependendetween
living organismshabitats,limiting factors, carrying capacity,food
chain, etc.
4.0 10
4.1 | Scope of Environment Management, Role and functions of
Government as a planning and regulatggncy
Environment Quality Management and Corporate Environments
Responsibility
5.0 05
5.1 [Total Quality Environmental Management, ISO-14000, EMS
certification
6.0 03
6.1 |General overview of major legislations like Environment Prote
Act, Air (P & CP) Act, Water (P & CP) Act, Wildlife Protection A
Forest Act, Factories Act, etc.
Total 39
References:
1. Environmental Management: Principles and Practice, C J Barrow, Routledge Publishers
London,1999
2. A Handbook of Environmental Management Edited by Jon C. Lovett and David G. Ockwell,
Edward ElgaiPublishing
3. Environmental Managemekt Ramachandra and Vijay Kulkarni, TERI Press
4. Indian Standard Environmental Management Sys&&niequirements With Guidance For
Use, Bureau Of Indian Standards, Febriz0§5
5. Environmental Management: An Indian Perspective, S N Chary and Vinod Vyasulu,
Maclillan India,2000
6. Introductionto EnvironmentalManagementMary K Theodoreand Louise TheodoreCRC
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Press
7. Environment and Ecology, Majid Hussain, 3rd Ed. Acdasislishing.2015

Internal Assessment:
Assessment consists of two class tests of 20 marks Haelfirst class test is to be conducted V
approximately 40% syllabus is completed and second class test when additional 40% s
completed. The average marks of both the test will be considered for final Internal Ass
Duration of each testhall be of one hour.

End Semester Examination

1. Question paper will comprise of 6 questions, each carryimge2is.
2. The students need to solve totajuestions.

3. Question No.1 will be compulsory and based on estillabus.

4. Remaining question (Q.2 1@.6) will be selected from all thrmodules.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical | Tutorial | Theory | TW/Pracs | Tutorial |Total
ECL801 | RF Design -- 02 -- -- 1 - 1
Laboratory
Examination Scheme
. . Theory Marks
Subject Subject ;
Code Name Internal assessment End Sem \TVeorrT Pgrcaét:aclal oral | Total
Test1l | Test2 Avg. Of Test Exam
1 and Test 2
ECL801 -- -- - -- 25 25 - 50
RF Design
Laboratory

Suggested List of experiments

Calibration of Network analyser foneasurements.
Characterization of RF low pafHler.

Characterization of RF high padger.

Characterization of RF band pdiier.

Design of passive matchimgtworks.

Stability circles for microwaveansistor

Gain and Noise circles for transistor amplifirsign
Measurement of radiated emission using EMI ProbeB@r.
Measurement of condted radiations.

Grounding & shielding foEMC.

Testing of various emission standards like MUESPARE.

=4 =2 =0_-0_9_9_95_°5_2°_-2°._-2-

Term Work :

At least 08 Experiments including 02 simulations covering entire syllabus must be given during
the' Laboratory s e s €omputationginalatian hbaed expesiraets are #so
encouraged. The experiments should be students centric and attempt should be made to make
experiments more meaningful, interesting and innovative. Application oriented onprojett

can be conductefdr maximum batch of four students.

Term work assessment must be based on the overall performance of the student with every
experiments/tutorials and miprojects (if included) are graded from time to time. The gradés

be converted to marks as per ' Choice BasedCredit and Grading Systano manwl and should

be added and averaged. Based on above scheme grading and term work assessmendsheuld be
The practical and oral examination will be based on entire syllabus.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical | Tutorial | Theory | TW/Pracs | Tutorial | Total
ECL801 | Wireless -- 02 -- -- 1 - 1
Networks
Laboratory
Examination Scheme
. . Theory Marks
Subject S,\lfbjeCt Internal assessment End | Term |Practical
Code ame Work | & Oral Oral | Total
Test 1 | Test2 | AVY- Of Test Sem. or ra
1and TestZ Exam
ECL801 |Wireless -- -- -- -- 25 25 |- 50
Networks
Laboratory

Note: Small Project can be considered as a part of terwork.

Term Work :

At least 08 Experiments including 02 simulations covering entire syllabus must be given during
the' Laboratory s e s Somputatiorgimnalatian hbaed expesiraets are #so
encouraged. The experiments should be studentsacantl attempt should be made to make
experiments more meaningful, interesting and innovative. Application oriented onprojett

can be conducted for maximum batch of four students.

Term work assessment must be based on the overall performance tiidéet svith every
experiments/tutorials and miprojects (if included) are graded from time to time. The gradés
be converted to marks as per ' Choice BasedCredit and Grading Systano manwl and should
be added and averaged. Basedloove scheme grading and term work assessment shalddée
The practical and oral examination will be based on entire syllabus.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical | Tutorial | Theory | TW/Pracs | Tutorial | Total
ECLDLO | Optical -- 02 - -
8041 | Networks 1 - 1
Laboratory
Examination Scheme
. . Theory Marks
Sgg?:t S,\lfggﬁgt Internal assessment End | Term |Practical Oral | Total
Test 1 | Test2| Avg: Of Test Sem. Work | & Oral
1and TestZ Exam
ECLDLO |Optical -- -- -- -- 25 25 |- 50
8041 |Networks
Laboratory

Note: Small Project can be considered as a part of terwork .

Term Work :

At least 05 Experiments, 02 tutorials and 1 mini project covering entire syllabus must be given
during the ' Laboratory sesfon batch wised. Compugtion/amulation based experiments are

also encouraged. The experiments should be students cedtattempt should be made to make
experiments more meaningful, interesting and innovative. Application oriented oneroject

can be conducted for maximum batch of fetudents.

Term work assessment must be based on the overall performance of the attldleevery
experiments/tutorials and miprojects (if included) are graded from time to time. The gradés
be converted to marks as per ' Choice BasedCredit and Grading Systeno manwl and should
be added and averaged. Based on aboweme grading and term work assessment shodloiise
The practical and oral examination will be based on entire syllabus.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical [ Tutorial | Theory | TW/Pracs | Tutorial | Total
ECLDLO | Advanced -- 02 - -
8042 Digital 1 -- 1
Signal
Processing
Laboratory
Examination Scheme
Subject Subject int lTheory Marks T Practical
Code Name nternal assessment End Sem Werrl? 8r£a(gtlcla Oral | Total
Test1 | Testz| AVY: Of Test e o | 7O a
1 and Test 2
ECLDLO |Advanced -- -- -- . 25 25 - 50
8042 |Digital
Signal
Processing
Laboratory

Suggested List of Experiments

Write a program to implement multirate sampling techniquénferpolation.

Write a program tamplement multirate sampling techniques Bacimation.

Design Anttaliasing and Antimagingfilters.

Write a program to demonstrate LMS algorithm for naesecellations.

Write a program to demonstr afuretoRLS al gor it
Demonstrate application of Wavelet Transformdenoising.

Analyse the frequency contents in EEg8ord.

1 Write a program to generate ECG signal and isolate the@Rplex.

= =4 =4 4 4 -8 2

Instructions:

1. Minimum 4 experiments and 4 assignments must be submitted bgtedeht.
2. Assignments can be designed on problem based learning from the contersytiathes.
3. Simulation tools like Matlab/Scilab can bsed.

Note: Small Project can be considered as a part of terwork.

Term Work ;
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At least 08 Experiments including 02 simulations covering entire syllabus must be given during
the' Laboratory s e s Somputatiorsimnalation hbaed exipesiraets are #so
encouraged. The experiments should be students centric andtasteonfil be made to make
experiments more meaningful, interesting and innovative. Application oriented onprojett

can be conducted for maximum batch of four students.

Term work assessment must be based on the overall performance of the studentemyith e
experiments/tutorials and miprojects (if included) are graded from time to time. The gradés

be converted to marks as per ' Choice BasedCredit and Grading Systano manwl and should

be added and averaged. Based on above sajraaiag and term work assessment shouldidoes.
The practical and oral examination will be based on entire syllabus.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical | Tutorial | Theory | TW/Pracs | Tutorial | Total
ECLDLO | Satellite - 02 - -
8043 | communica 1 - 1
tion
Laboratory
Examination Scheme
. . Theory Marks
Subject Subject Internal assessment End | Term |Practical
Code Name A Work | & Oral |Oral | Total
Test 1 | Test2| AVO: OfTesI Sem.
1and TestZ Exam
ECLDLO |Satellite -- -- -- -- 25 25 |- 50
8043 |Communical
ion
Laboratory

Note: Small Project can be considered as a part of terwork .

Term Work :

At least 08 Experiments covering entire syllabus must be given duringd geratory session

b at c h.Gonpu@tion/simulation based experiments are also encouraged. The experiments
should be students centric and attempt should be made to make experiments more meaningful,
interesting and innovative. Application oriented one mirwject can be conducted for maximum

batch of four students.

Term work assessment must be based on the overall performance of the student with every
experiments/tutorials and miprojects (if included) are graded from time to time. The gradlés

be converted to marks as per ' Choice BasedCredit and Grading Systand manw and should

be added and averaged. Based on above scheme grading and term work assessmendsheuld be
The practical and oral examination will be based on entiresyllabus.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical | Tutorial | Theory | TW/Pracs | Tutorial | Total
ECLDLO | Network -- 02 - -
8044 Managemen 1 - 1
tin
TeleCommu
nication
Laboratory
Examination Scheme
. . Theory Marks
Subject Subject Internal assessment End | Term |Practical
Code Name K | |Oral| Total
Test1 | Test2| Avg: Of Test  Sem. Work | & Ora
1and Test 4 Exam
ECLDLO |Network -- -- -- -- 25 25 |- 50
8044 |Managemer
in
TeleCommu
nication
Laboratory
Suggested List of Experiments
1 Network Monitoringtools
a) Status b)Route c)Traffiools
1 Network Audit using NMARGui
1 Monitoring and management network ussigMP
a) Basic SNMP b) Advanced SNMP v3 Authentication/Encryption and ACL
¢) SNMP Trap Daemon Implementation
1 Configuration SNMP Protocol on Cisco Router using Packater
1 Install and configure SNMP MIBrowser
a) gtmib b)snmpB c¢) OpManager MIB browser
1 Configuration manageable Switch: Dlink DES 3026 24 B2i®witch
1 NetworkStatistics ananeasurement
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a] LAN Traffic Monitoring b) Protocol statistics
1 LAN Troubleshooting usinyVireshark
Monitoring of services and Servers us@gservium
Monitoring of services and Servers usgcti
Install and configure NAGIO&nd monitorserver
Installation and Configuration of OpenNMS ahlS.

Implementation of Centralized Log Management Systeysiogng

= == =2 =4 4 -

Study of commercial network management tools: HPOpen\@phanager,
GFlLanguard and IBMNMS.

Note: Small Project can be onsidered as a part of termrawork .

Term Work :

At least 08 Experiments covering entire syllabus must be given during #ieratory session

b at c h.Gomnpu@tidn/simulation based experiments are also encouraged. The experiments
should be students centamd attempt should be made to make experiments more meaningful,
interesting and innovative. Application oriented one mirwject can be conducted for maximum
batch of four students.

Term work assessment must be based on the overall performance ofdiet stith every
experiments/tutorials and miprojects (if included) are graded from time to time. The gradlés
be converted to marks as per ' Choice BasedCredit and Grading Systano manwl and should
be added and averaged. Based on abowveme grading and term work assessment shodloiise
The practical and oral examination will be based on entire syllabus.
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Subject Subject Teaching Scheme Credits Assigned
Code Name (Hrs.)
Theory | Practical | Tutorial | Theory | TW/Pracs | Tutorial | Total
ECL803 | Project -- 12 -- -- 6 -- 6
Stagell
Examination Scheme
. . Theory Marks
Sggﬁ:t Sﬁgﬁgt Internal assessment End | Term |Practical| 5 ., Total
Test1 | Test2| Avg: Of Test Sem. Work | & Oral
1 and Test 24 Exam
ECL803 _ -- -- - -- 100 50 - 150
Project
Stagell

Objective: The primary objective is to meet the milestones formed in the overall project plan
decided in Projectl. The idea presented in Projetshould be implemented in Projett with
results,conclusion and future work. The project will culminate in the production of a thesis by
each individual student.

Guidelines:
Project Report Format:
At the end of the semester the student needs to prepare a project report which should be prepared
as per tk guidelines issued by the University of Mumbai. Along with the project report a CD
containing: project documentation, | mpl ement
Manuals need to be attached.

Term Work:
Student has to submit weekly progress report to the internal guide and the internal guide has to
keep a track on the progress of the project and also has to maintain the attendance report. This
progress report can be used for awarding the term work maréase of industry projects, visit
by internal guide will be preferred to get the status of project. Distribution of marks for term work
shall be agollows:

a) Weekly Attendance on Projebay

b) Project work contributions as pebjective

c) Project Report (HarBound)

d) Term End Presentatidinternal)

The final certification and acceptance of TW ensures the satisfactory performance on the above
aspects.
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Oral & Practical:

Oral & Practical examination of Projectl should be conducted by Internal amftkternal
examiners approved by University of Mumbai. Students have to give presentation and
demonstration on the Projeltt
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