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(As per AICTE Guidelines)

Teaching Scheme Evaluation Schgme
Theory Practical
Name of the Course Group| Theory | Tutorial | Practical Total Credits
Hrs / Hrs / Hrs / Total ISE ESE ICA ESE
week week week
Digital Signal Processing D 3 - - 3 40 60 - - 100 3
Professional Elective Course — I E 3 - - 3 40 60 - - 100 3
Professional Elective Course — IV E 3 - - 3 40 60 - - 100 3
Open Elective Course — Il F 3 - - 3 40 60 - - 100 3
Communication Lab - | D - - 2 2 - - 25 25 (PR) 50 1
Digital Signal Processing Lab D 1 - 2 3 - - 25 25 (PR) 50 2
Project (Stage — I) G - - 12 12 - - 50 50 (OR) 100 6
Essence of Indian Traditional
H - - - - - - - - - -
Knowledge
13 16 29 160 240 100 100 600 21

ISE: Internal Sessional Examination

ESEENd Semester Examination

ICA: InternalContinuous Assessment

Professional Elective Course — Il

Professional Etgive Course — IV

Open Elective Course — llI

1 Fiber Optic Communication 1 Satellite Communimati 1 | Artificial Intelligence and Machine Learning
2 Speech and Audio Processing |2 Digital Image adeéd/Processing 2 Big Data Analysis
3 Nanoelectronics 3 Mixed Signal Design 3 Mechat®n
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(As per AICTE Guidelines)

Kavayitri Bahinabai Chaudhari North Maharashtravgngity, Jalgaon (M.S.)
Syllabus Structure for Final Year Engineering (Semster — VIII) (Electronics and Telecommunication Engneering) (w.e.f. 2021 — 22)

Teaching Scheme Evaluation Schgme
Theory Practical
Name of the Course Group| Theory | Tutorial | Practical Total Credits
Hrs / Hrs / Hrs / Total ISE ESE ICA ESE
week week week
Computer Network D 3 - - 3 40 60 - - 100 3
Professional Elective Course —V E 3 - - 3 40 60 - - 100 3
Professional Elective Course — VI E 3 - - 3 40 60 - - 100 3
Open Elective Course — IV F 3 - - 3 40 60 - - 100 3
Communication Lab - Il D - - 2 2 - - 25 25 (OR 50 1
Computer Network Lab D 2 - 2 4 - - 25 25 (PR) 50 3
Project G - 6 6 - - 50 50 (OR 100 3
14 0 10 24 160 240 100 100 600 19
ISE: Internal Sessional Examination ESHEENd Semester Examination ICA: InternalContinuous Assessment
Professional Elective Course — V Professional Eleee Course — VI Open Elective Course — IV
1 Microwave Theory and Technique 1 Embedded System 1 | Automotive Electronics and Electric Vehicle
2 Adaptive Signal Processing 2  Mobile Communicatiad Network 2| Cyber Security
3 Antenna and Wave Propagation 3  High Speed Eldcso 3 | Robotics
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Digital Signal Processing

COURSE OUTLINE

Course | Digital Signal Processing Short | DSP Course
Title: Title: Code:

Course description:

Digital Signal Processing (DSP) is concerned witle trepresentation, transformation 3
manipulation of signals on a computer. After haltentury advances, DSP has become
important field, and has penetrated a wide rangapplication systems, such as consu
electronics, digital communications, medical imagipower applications and so on. With {
dramatic increase of the processing capabilityigriad processing, it is the expectation that
importance and role of DSP is to accelerate andmp

Lecture Hours/week No. of weeks Total hours Semester credits
03 14 42 03

Prerequisite course(s):

Knowledge of Mathematics, control system, Signal Sgstem.

Course objectives:

The objective of this course is

1. To introduce finding DFT, IDFT and FFT of dis@eignal.

2. To design IIR filter form analog filters.

3. To convert IR filter to FIR filters using vate techniques.

4. To introduce finite world length effect in diaitfilter and multirate signal processing.
5. Study of DSP processor and its application.

Course outcomes:

After successful completion of this course the studvill be able to:

1. Able to understand findings the DFT, IDFT and ke discrete signal.

2. Understand the concept of analog filter andgtesf IIR digital filters.

3. Understand the need and design of FIR digitair§.

4. Analyze finite word length effects on signaldanultirate signal processing
5. Understand Digital Signal Controllers and th#giplications

COURSE CONTENT

Digital Signal Processing Semester: ‘ VI
Teaching Scheme: Examination scheme
Lectures: 03 \ 3 hours/week End semester exam (ESE): 60 marks
Duration of ESE: 03 hours
Internal Sessional Exams (ISE): | 40 marks
Unit—I: | No. of Lectures: 09 Hours | Marks: 12

Discrete Fourier Transform & Fast Fourier Transform
DSP Preliminaries

Discrete time signals: Sequences; representatisigoéls on orthogonal basis, Basic elements

of DSP and its requirements, advantages of Digital Analog signal processing.

ind
an
mer
he
the

Definition and Properties of DFT, IDFT, Circularremlution of sequences using DFT and IDFT
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(Maximum N=8). Twiddle factor. Fast Fourier Transforms (FFT), Radix-2 decimatiotime
and decimation in frequency FFT algorithms, invéf6&, and introduction to composite FFT.

Unit—II: | No. of Lectures: 09 Hours | Marks: 12

IIR Digital Filters

Concept of analog filter design (required for dagiilter design), Design of IIR filters from
analog filters by impulse invariance method, Bifingransformation method.

IIR filter realization using direct form, cascaderh, parallel form and transposed form.
Butterworth filter, Chebyshev, Elliptic Approximan

Lowpass, High pass, Bandpass and Bandstop filesigd using frequency transformation
(Design of all filters using Lowpass filter)

UnitII: | No. of Lectures: 08 Hours | Marks: 12

FIR Digital Filters

Advantages and disadvantages of FIR over IIR fikdinimum Phase, Maximum Phase, Mixe(d

Phase and Linear Phase Filters.

Location of the zeros of linear phase FIR filters.
Design of FIR filters using Window techniques (Regular, Hamming, Hanning, Blackmann
Kaiser),

Design of FIR filters using Frequency Sampling teghe, Comparison of IIR and FIR
filters. Gibbs phenomenon.

FIR filters realization using direct form, cascdden and linear phase form.

Unit-IV: | No. of Lectures: 08 Hours | Marks: 12

Finite Word Length effects in Digital Filters

Quantization, truncation and rounding, Effects ttugruncation and rounding, Input quantizat
error, Product quantization error, Coefficient queation error, Zero-input limit cycle
oscillations, Overflow limit cycle oscillations, &ing. Quantization in Floating Point realizatic
of IR digital filters, Finite word length effecta FIR digital filters.

Multirate DSP, Introduction to Up sampler, Down gden and two channel filter bank,
Application of Multirate signal processing in commnzation, Music processing, Image
processing and Radar signal processing.

on

n

Unit-V: | No. of Lectures: 08 Hours | Marks: 12

DSP Processors and Application

Introduction, Computer Architectures for signal ggesing, General purpose Digital sig
Processors, selecting digital signal processorsci8ppurpose DSP Hardware, Architecture
TMS320C67X, Features of C67X processors, CPU, Gémrpose register files, Functior]
units and operation, Data paths, Control regisker Functional units, Internal memory, Extert
memory, on chip peripherals, Interrupts, Instruttget and addressing modes, Fixed p
instructions, Floating point instructions, Condi# operations, Parallel operations, Pipe
operations, Code Composer studio, Application m@ogrin C67X.

Applications of Digital Signal Processing

Application of DSP for ECG signals analysis, Duan& Multi Frequency signal detectiqg

hal
of
al
nal
pint
ine

Radar Signal Processing.
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Text Books:

Text Books:

1. S. Salivahanan, “Digital Signal Processing”, Ma® Hill Education; 3rd edition, 2017.
2. P. Ramesh Babu, “Digital Signal Processing”t&dti Publications (India) Pvt.Ltd., 6th
edition, 2014.

3. Emmanuel C. Ifeachor, Barrie W. Jervis, “DigB#gnal Processing”, A Practical Approach
by, Pearson Education

4. Tarun Kumar Rawat,Digital Signal Processing”f@a University Press, 2015.

Reference Books:

1. Proakis J., Manolakis D., "Digital Signal Prosieg", 4th Edition, Pearson Education.
2. Sanjit K. Mitra , Digital Signal Processing -Gomputer Based Approach — 4th Edition
McGraw Hill Education (India) Private Limited.

3. Oppenheim A., Schafer R., Buck J., "Discreted fangnal Processing", 2nd Edition, Pearson
Education.
4. B. Venkata Ramani and M. Bhaskar, “Digital Sigheocessors, Architecture, Programming
and Applications”, McGraw Hill Second Edition.
5. L. R. Rabiner and B. Gold, “Theory and Applicats of Digital Signal Processing”, Prentice
Hall of India, 2006.

6. TMS320C67XX User manual: www.ti.com .
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Fiber Optic Communication
(Professional Elective Course — IlI)

COURSE OUTLINE

Course | Fiber Optic Communication Short | FOC Course
Title: Title: Code:

Course description:

This course provides knowledge about optical fieehnology that emerged as major innovation

in telecommunication.

Lecture Hours/week No. of weeks Total hours Semester credits

03 14 42 03

Prerequisite course(s):

Knowledge of Light wave theory, Basic concept odlag and digital Communication

Course objectives:

The main objective of this course is

1. To introduce student with light ray theory of tremssion and its application in optical
communication.

To understand the construction of fiber and sigiegiradation in fiber.

To study various optical sources and optical detsct

To understan@®ptical link design for fiber optics.

To study Optical Switching and networking techngl@gncepts.

abrown

Course outcomes:

After successful completion of this course the studvill be able to:

1. Able to know the fundamentals of Light theorylais application in optical communication.
2. Able to know the construction of various optifiber and causes of signal degradation in fi

3. Experience with the Knowledge of working of wars optical sources and optical detectors|.

4. Able to know abouDptical link design for fiber optics.
5. Develop the knowledge on Optical Switching aativorking technology.

ber

COURSE CONTENT

Fiber Optic Communication Semester: ‘ VII
Teaching Scheme: Examination scheme
Lectures: 03 \ 3 hours/week End semester exam (ESE): 60 marks
Duration of ESE: 03 hours
Internal Sessional Exams (ISE): | 40 marks
Unit-I: | No. of Lectures: 09 Hours | Marks: 12

Optical Fibers-Structures Wave guiding and Fabriation

Introduction to vector nature of light, Ray modegve modelBlock diagram of Optical
communication system, Light system components,daptiansmitters, optical Receivers
Advantage and Disadvantage of OFCS over other canuation systems.

Ray theory of transmission and concept of acceptangle and Numerical Aperture (Numerig
based on Ray theory),

Propagatiorof light, Meridonial and skew propagation,
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Wave theory of optical propagation: cut — off warejth. Group velocity and Group delay.
Fabrication methods of fibers —-OVD, MCVD, VAD Prase

Unit—II: | No. of Lectures: 09 Hours | Marks: 12

Optical Fibers and Signal Degradation

Different types of optical fibers-

Fiber profiles-Step index fibers, Graded index ifibe

Fiber modes —Optical modes Normalized frequencgl8imode step index, Multimode step
index, Multimode Graded index (Numerical on modeotly).

Signal degradation on optical fiber due to dispersin and attenuation.

Attenuation, Absorption, Absorption due to atoméfects, Extrinsic Absorption ,Intrinsic ,
Absorption ,scattering loss- Linear and Nonlinems| bending losses.

Signal distortion in optical fiber: Information cagty determination,

Material dispersion, waveguide dispersion, interalalispersion, Pulse broadening in Graded
Index fiber (Numerical on pulse dispersion andspliroadening)

UnitII: | No. of Lectures: 08 Hours | Marks: 12

Optical Sources and Detectors

Sources :Factors or Characteristics for their selection FO3,

Light Emitting diodes: Surface emitter, LEDS, Edge emitter LEDS, LED opetp
Characteristics, Radiation patterns of surfacetage emitters,

Laser diode:Laser principles, semiconductor laser diode, Hetamotion Laser, stripgromentry
lasers, laser diode.

Detector parameters: Cutoff wavelength ,Quantumcieffcy, Responsivity, speed of Response
( Numerical based on detector parameter)

Detectors: Characteristics or factors for their Selection, pHdto diode, P-I-N Photo diode,
Avalanche photodiode. (No Numerical on Detectors)

Unit—IV: | No. of Lectures: 08 Hours | Marks: 12

Optical Receivers.

Optical link design- Power budget, Rise time budét Numerical)

Sources of power penalties, Modal Noise, DigparBroadening, Mode partition noise,
Frequency Chipring. BER calculation, Quantum li(@erivation not required and No
Numerical)

Fiber Splicing-Fusion Splicing, V-groove Splicirfgber Connectors- ST,SC,MTRJ(only
Overview)

Optical Fiber Measurements:Measurement of Attenuation, refractive index. Cgdttane
domain reflectometry (OTDR).

Unit=V: | No. of Lectures: 08 Hours | Marks: 12

Advanced Optical Systems

Advanced TechniqguesWavelength Division Multiplexing (WDM), Dense Waeelgth
Division Multiplexing (DWDM).

WDM components2*2 Fiber Coupler, Star Coupler, Optical Isolator.

Optical amplifiers,- Semiconductor Amplifier, Raman Amplifier, EDFA.
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Optical Networks- SONET (Synchronous Optical Network)-Transmisdiormat and SONET

Ring.

Text Books:

1. J. Keiser, Fibre Optic communication, McGrawkHsth Ed. 2013 (Indian Edition).

2. T. Tamir, Integrated optics, (Topics in Appliedysics Vol.7), Springer-Verlag, 1975.
3. J. Gowar, Optical communication systems, Prerttiall India, 1987.

4. S.E. Miller and A.G. Chynoweth, eds., Opticakfis telecommunications, Academic
Press, 1979.

5. Govind Agrawal, Nonlinear fibre optics, AcaderRiess, 2nd Ed. 1994.

6. Govind Agrawal, Fiber optic Communication Syssedohn Wiley and sons, New York, 19
7. F.C. Allard, Fiber Optics Handbook for engineansl scientists, McGraw Hill, New
York (1990).

8.Joseph C palais , Fiber optic Communication, tRremdall International Edition, Fourth
Edition (1992)..

Reference Books:

D7

1. John M. Senior , “Optical Fiber Communication (iples & Practice)”,Pearson Education.
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Speech And Audio Processing
(Professional Elective Course — III)

COURSE OUTLINE

Course | Speech And Audio Processing Shont SAP Course
Title: Title: Code:

Course description:

1. Basic properties of audio and speech signals, Basicepts and operations of audio sign:
processing, Introduction to acoustics and hearing;

2. Processing of digital audio signals, equalizaterceptual audio coding, sound synthesis.

Lecture Hours/week No. of weeks Total hours Semester credits
3 14 42 3

Prerequisite course(s):

Signals & Systems, Digital Signal Processing

Course objectives:

1. To be able to relate human physiology and anatwitih signal processing paradigms.
2. To acquire the knowledge of speech generatidrspaech recognition models.
3. To understand methods/techniques used in sppggThl estimation & detection.

Course outcomes:

After successful completion of this course the studvill be able to:

1. Mathematically model the speech signal .

2. Analyze the quality and properties of speechalig

3. Modify and enhance the speech and audio signals.

4. Summarize the various speech coding techniques.

5. Analyze application of speech processing in slpeempression, speech recognition, and
speech synthesis.

=

COURSE CONTENT

Speech And Audio Processing Semester: | Vi

Teaching Scheme: Examination scheme

Lectures: \ 3 hours/week End semester exam (ESE): @darks
Duration of ESE: 03 hours
Internal Sessional Exams (ISE): | 40 marks

Unit-I: Speech Processir | No. of Lectures: 09 Hours | Marks: 12

Speech Production and Modeling Human Auditory Syst&eneral structure of speech cod
The process of speech production, Acoustic thedrgpeech production, Digital models
speech signals of speech signal.

ers
of

Unit—Il: Speech Analysis | No. of Lectures: 09 Hours | Marks: 12

Time and frequency domain analysis of speech, Lkin@adictive coding (LPC) analysi
Cepstral analysis, Speech parameter (pitch) estma®peech Signal Processing.

A
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Unit-Ill: Speech Synthesis | No. of Lectures: 08 Hours | Marks: 12

Principles of speech synthesis, Generic CELP ersodnd decoders. Excitation code book

search-state save method ,zero-input zero statkocheCEPL based on adaptive codebg
Adaptive codebook search.

Unit—IV: Coding of Speech No. of Lectures: 08 Hours Marks: 12
and Quantization

Introduction, Scaler Quantization, uniform quantizegarithmic quantizer ,adaptive quantiz
Speech redundancies, Vector quantization-distortiweasures, codebook design, codeb
types., Linear delta modulation, Adaptive delta olaton,

Unit-V Audio Compression | No. of Lectures: 08 Hours | Marks: 12

Digital Audio, Lossy sound compressignjaw and A-law companding, DPCM and ADPC
audio compression, MPEG audio standard, frequemeyath coding, format of compress
data.

ok,

rer
ook

Text Books:

1."Digital Speech” by A.M.Kondoz, Second EditioWi{ey Students Edition), 2004.
2. “Speech Coding Algorithms: Foundation and Etioluof Standardized Coders”, W.C. Chu
Wileylnter science, 2003.

3. “Digital Processing of Speech Signals”, Rabiwed Schafer, Prentice Hall, 1978.

Reference Books:

1. “Discrete-Time Speech Signal Processing: Prlasipnd Practice”, Thomas F. Quatieri,
Publisher: Prentice Hall.

2. “Speech and Audio Signal Processing: ProcessidgPerception of Speech and Music”,
Nelson Morgan and Ben Gold, John Wiley & Sons.

3. “Speech and Audio Signal Processing”, Gold &tém, 1999, Wiley and Sons.
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Nano Electronics
(Professional Elective Course — IlI)

COURSE OUTLINE

Course | Nano Electronics Short | NE Course
Title: Title: Code:

Course description:

The rapid growth of the integrated circuit (IC) ustky has led to the emergence of ng
microelectronics process engineering as a new aedadiscipline. Thus, there is a need
impart quality education at a sufficiently advanéeekl in the current state of art Nano
electronics discipline

Lecture Hours/week No. of weeks Total hours Semester credits
3 14 42 3

Prerequisite course(s):

Elements of Electrical and Electronics EngineerfdjlOS Design, Electronics Devices.

Course objectives:

Nano Electronics course is designed to encompbhiseak aspects, viz., nano and micro regil
design, simulation and fabrication and all type#d3$ . It is expected that, after undergoing th
course, the students will acquire both theorettaalwledge and practical skills in diverse
upcoming areas of current technology and will ble &b get into any one of these areas or be
bridge between these advanced areas to face tohenupg challenges and up-liftment of sociel

Course outcomes:

After successful completion of this course the studvill be able to:

ano
to

mne
S

Y.

1. Students will understand the divers electronic ceevabrication.

2. Students will have in-depth technical knowledgeme or more areas of specialization.

3. Students will have practical understanding of ttegamengineering concepts and
demonstrate application of their theoretical knalgke of the concepts and help to get
the academic and industrial jobs.

4. Students will be able to interact scientificallythvindustry both within and outside of a
Classroom setting.

5. Students will develop an appreciation of continugdlgicational and professional
development.

COURSE CONTENT

Nano Electronics Semester: | Vi

Teaching Scheme: Examination scheme

Lectures: \ 3 hours/week End semester exam (ESE): 6darks
Duration of ESE: 03 hours
Internal Sessional Exams (ISE): | 40 marks

Unit—I: | No. of Lectures: 08 Hours | Marks: 12

Tunnel junction and applications of tunneling, Telimg Through a Potential Barrier, Metal

Insulator, Metal-Semiconductor, and Metal-Insuld#tatal Junctions, Coulomb Blockadf,
of

Tunnel Junctions, Tunnel Junction Excited by a éniriSource. Spintronics and Foundation
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nano-photonics.

Unit—II: | No. of Lectures: 08 Hours | Marks: 12

Field Emission, Gate—Oxide Tunneling and Hot ElectEffects in nano MOSFETS,
Theory of Scanning Tunneling Microscope, DoublerafTunneling and the Resonant
Tunneling Diode.

Unit-IIl: | No. of Lectures: 08 Hours | Marks: 12

Introduction to lithography- Contact, proximity pting and Projection Printing, Resoluti
Enhancement techniques, overlay-accuracies, Mask-Enhancement factor (MEEF), Positi
and negative photoresists, Electron Lithographyjeetion Printing, Direct writing, Electro
resists. Lithography based on Surface InstabiliMgstting, De-wetting, Adhesion, Limitation
Resolution and Achievable / line widths etc. Lift process, Bulk Micromachining.

Unit—IV: | No. of Lectures: 09 Hours | Marks: 12

Introduction to MEMS and NEMS, working principless micro sensors (acoustic wave sen

SOr,

biomedical and biosensor, chemical sensor, optieasor, capacitive sensor, pressure sensof and

thermal sensor), micro actuation (thermal actuatjpiezoelectric actuation and electrostg
actuation—micro gripers, motors, valves, pumps, el@cometers, fluidics and capilla
electrophoresis, active and passive micro fluidevides, Pizoresistivity,Pizoelectricity ar
thermoelectricity, MEMS/NEMS design, processingjdation, Sputter deposition, Evaporatig
Chemical vapor deposition etc.

atic

ry

nd
n,

Unit-V | No. of Lectures: 09 Hours | Marks: 12

Introduction — Scaling of physical systems — Geoinataling & Electrical system scaling. T
Single-Electron Transistor: The Single- Electrorarigistor Single-Electron Transistor Log
Other SET and FET Structures, Carbon Nanotube i&tans (FETs and SETs), Semicondug
Nanowire FETs and SETs,Coulomb Blockade in a Navad#or,Molecular SETs an
Molecular Electronics.

Text Books:

1. Stephen D. Sentariilicrosystem Design, Kluwer Academic Press

2. Marc MadouFundamentals of microfabrication & Nanofabrication.

3. T. Fukada & W.Mengylicro Mechanical system Principle & Technology, Elsevier,
1998.

4. Julian W.Gardnes, Vijay K. Vard@licro sensors MEMS & Smart Devices, 2001.

Reference Books:

1. Nano Terchnology and Nano Electronics — Matgridévices and measurement
Techniques by WR Fahrner — Springe

2. Nano: The Essentials — Understanding Nano Seiaed Nanotechnology by T.Pradeep;
Tata Mc.Graw Hill.

3. Spin Electronics by M. Ziese and M.J. Thornton

4. Nanoelectronics and Nanosystems — From Tramgstdolecular and Quantum Devices

he
ic,

tor
d

by Karl Goser, Peter Glosekotter, Jan Dienstuhl
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5. Silicon Nanoelectronics by Shunri Odo and Ddwdy, CRC Press, Taylor & Franicd
Group

6. Nanotubes and nanowires by C.N.R. Rao and Air@avaj, RSC Publishing

7. Quantum-Based Electronic Devices and SystenM.ljutta and M.A. Stroscio, World
Scientific.

8. James R Sheats and Bruce w.Smith, “MicrolithpgyaScience and Technology”,
Marcel Dekker Inc., New York, 1998.

9. J.P. Hirth and G.M.Pound “Evaporation: Nucleai@md Growth Kinetics” Pergamon
Press, Oxford, 1963
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Satellite Communication
(Professional Elective Course — V)

COURSE OUTLINE

Course | Satellite Communication Short| SC Course
Title: Title: Code:

Course description:

This course describes the basics of Satellite comgation to the undergraduate stude
Satellite communications enable wireless commuiicah regions. The program gives you

nts.
an

in-depth understanding of the engineering aspe€tshese important current and futyre

technologies

Lecture Hours/week No. of weeks Total hours Semester credits

03 13 42 03

Prerequisite course(s): Advanced Digital Communicabn

Orbital Equations, Link Budget, Various Antennas &farious Architecture of Satellite System

Course objectives:

1. To study the basics concept of various stetbhmmunication.

2. To Understand the principle and architectursatéllite communication.

3. To familiarize the concept of 2G,3G,4G and S5&tay.

4. Provide strong foundation for understanding ateflite Link Budget and various antennas.
5.To Learn the modern trends in Mobile Communicamgineering.

Course outcomes:

After successful completion of this course the studvill be able to:

1 Describe the basic concepts and applicatiosstellite systems.

2. Analyze, test and use various link budget, pdwelget.

3. Describe the concept of 2G,3G,4G and 5G system

4.Apply the concept for measurement of various mpetars of C/N ratio.
5. To describe the modern trends in satellite comoation engineering.

COURSE CONTENT

Satellite Communication Semester: ‘ VI

Teaching Scheme: Examination scheme

Lectures: 03 \ 3 hours/week End semester exam (ESE): 60 marks
Duration of ESE: 03 hours
Internal Sessional Exams (ISE): | 40 marks

Unit—I: | No. of Lectures: 09 Hours | Marks: 12

Overview of Satellite Systems, Orbits and Launchiethods-Introduction — Frequency Ban
used for Satellite Communication, Intelsat, P@abiting Satellites. Kepler’'s First , Second 3
Third Law, Definitions of Terms for Earth orbitir§atellites — Orbital Elements — Apogee &
Perigee Heights,Concept of Solar Day and Sidereay Drbital Perturbations, and suy
synchronous orbit

ds
nd
ind

Unit-Il: | No. of Lectures: 09 Hours | Marks: 12

Geostationary orbit, Wave Propagation and Poladaahntenna look angles, antenna moy

nt,

limits of visibility, Earth eclipse of satellite,us transit outage, launching of geostation
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satellites, Atmospheric losses, ionospheric effectsain  attenuation, Antenn

polarization,polarization of satellite signals,gopolarization discrimination, lonospher

depolarization rain depolarization, ice depolarat

a
c

Unit-IIl: | No. of Lectures: 08 Hours | Marks: 12

Satellite Antenna and Link Design-Overview of SgeelLink Budget, Antenna basics, aperty
antennas. Parabolic reflectors, Offset feed, dowblector antenna, Introduction, equivalg
isotropic radiated power, Transmission losses, [ifflepower budget equation, System noi
carrier to noise ratio, The uplink & downlink, Efts of rain, combined Uplink and Downlir
C/N ratio, Calculation in clear air and in rainyndition.

Ire
2Nt
se,

K

Unit-IV: | No. of Lectures: 08 Hours | Marks: 12

Introduction to Wireless Communications and Modéffireless Communications systel
Evolution of Mobile radio communication, Mobile Radsystems around the world, wirele

m-
SS

communication system, Trends in cellular radio gmersonal communications, Second

generation(2G) cellular networks, Third generatdi) wireless networks, Fourl
generation(4G) wireless networks, Fifth generab@)( wireless networks, wireless log
loop(WLL) and wireless Local Area Networks(WLANS).

h
al

Unit-V: | No. of Lectures: 08 Hours | Marks: 12

Cellular Concept and System Design Fundamentals, \Mless systems and Standards
Introduction, Frequency reuse, channel assignmieategies, Handoff strategies, Interferer
and system capacity, Trucking and grade of serWioproving coverage and capacity in cellu
systems, Global System for Mobile (GSM).

nce
lar

Text Books:

1. D. Roddy, “Satellite Communications”, Tata Mc@«Hlill, 4th Edition, ISBN-0-07-007785-1
2. T. Rappaport, “Wireless Communications-Prin@g@ed Practice, 2nd Edition, ISBN-978-8
317-3186-4.

Reference Books:

1. Timothy Pratt Charles W Bostian, Jeremy E. AlinUBatellite Communications”, Wiley
India second edition 2002.
2. Tri T. Ha, “Digital Satellite Communications”, TakcGraw-Hill,2009.
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Digital Image and Video Processing
(Professional Elective Course — V)

COURSE OUTLINE

Course Title: Digital Image and Video ProcessingShort | DIVP | Course
Title: Code:

Course description:

To learn the basic principles and tools used tagss images and videos, and how to apply them

in solving practical problems of commercial ancestific interests

Lecture Hours/week No. of Total hours Semester
weeks credits
3 14 42 3

Prerequisite course(s):

Digital Communication, Signals & Systems, Digitadisal Processing

Course objectives:

1. Provide the student with the fundamentals oitalignage processing.

2. Introduce the students to some advanced topidgital image processing.

3. Give the students a useful skill base that wailtmlv them to carry out further study in the
field of Image processing.

Course outcomes:

After successful completion of this course the studvill be able to:

1. Understand theory and models in Image and VRtegessing.

2. Process these images for the enhancementtafrcproperties .

3. Develop algorithms for image compression ardingp

4. Apply quantitative models of image for variougmeering applications
5. Understand theory and models in Video Processing

COURSE CONTENT

Digital Image and Video Processing Semester: | VI

Teaching Scheme: Examination scheme

Lectures: 3 hours/week End semester exam (ESE): 6darks
Duration of ESE: 03 hours
Internal Sessional Exams (ISE): 40 marks

Unit—I: : No. of Lectures: 09 Hours Marks: 12

Introduction

Digital Image Processing: Problems and Applicatioimsage representation and Modelir
Image Enhancement ,Image Analysis, Image Recotistnufrom Projections and Image D3
Compression..Basic relationship between pixels-ghm®rhood, adjacency, connectivi
distance measures.

ng,
ita

LY,

Unit-Il: Image No. of Lectures: 09 Hours Marks: 12
Perception
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Introduction, Light luminance, brightness and casty MTF of the visual system, Monochrom
Visual Model, Image fidelity criterion. Color imageocessing-,color models-RGB,YUV,HIS;.
Color transformations, measures, Color image sniog#ind sharpening. Color Segmentatior
Image Segmentation.

Unit-Ill: Image No. of Lectures: 08 Hours Marks: 12
Sampling and
Quantization

Image scanning, two dimensional sampling theoryeresion of sampling theory, limitations

sampling and reconstruction, image quantizationte@®n of discontinuities. Wavelets and

multi-resolution image processing.

Unit-IV: Image No. of Lectures: 08 Hours Marks: 12
Transform

Two dimensional orthogonal and Unitary transformgrties of unitary transform, The one
dimensional discrete Fourier transform, , Wavedetd sub-band. Wavelet packets. Image
compression-Redundancy-inter-pixel and psycho Visuessless compression-predictive,
entropy. Lossy compression- Predictive and transfooding. Discrete Cosine transforms.

Unit=V: No. of Lectures: 08 Hours Marks: 12
Fundamentals of
Video Coding

Inter-frame redundancy, motion estimation techrsguiill search, fast search strateg
Predictive Techniques: Forward and backward matiedliction, Frame classification-1,P and
Video coding standard-MPEG and H.26X Video segntemtal emporal Segmentation.

Text Books:

1) Gonzalez and Woods, "Digital Image Processing"r$teaEducation,

2) Arthur Weeks Jr., "Fundamentals of Digital Intakedessing”, PHI.

3) S Jayaraman, “Digital Image Processing”, Tata Me@Grall Publications.

4) 4. Anil Kumar Jain, "Fundamentals of Digital Ima@ecessing"; Pearson Educatidfi 2
edition 2015.

in

es.
B.

Reference Books:

1. Pratt William, "Digital Image Processing”, JoWiley & Sons

2. Milan Sonka, Vaclav Hlavac and Roger Boyle, “gad@rocessing, Analysis and Machine
Vision”, Second Edition, Thomson Learning, 2001
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Mixed Signal Design
(Professional Elective Course — V)

COURSE OUTLINE

Course | Mixed Signal Design Short | MSD Course
Title: Title: Code:

Course description:

This course focuses on the concepts of mixed sigh&8l design. The course will give practica
aspect of mixed signal VLSI blocks such as compasatiata converters, oscillators and phas
locked loop. As a part of this course, the studenitaise industry standard softwares and too
such as Cadence's Virtuoso schematic, Spectreaona@nd MentorGraphics' Eldo and Calibr
for post layout simulations along with the paraséxtractions. The design problems given in
form of assignments will be designed and simuléteadstandard CMOS technology by stude
The study will cover design issues on the PVT vanies and statistical mismatches in
temperature and process (MonteCarlo). In summhbaeycourse is designed with considering t
need of VLSI design industry.

|
1]
S

the
hts.

Lecture Hours/week No. of weeks Total hours Semester credits

3 14 42 3

Prerequisite course(s):

CMOS Design, VLSI

Course objectives:

To design and to implement the product level debigoks for VLSI applications.

1. To learn Switched Capacitor Circuits.

2. To learn advance design techniques for bandgfapences, comparators, oscillators and P
3. To understand data converter fundamentals DAC.

4. Learn Nyquist Rate A/D Converters

5. Understand oversampling converters, continuious filters.

L.

Course outcomes:

After successful completion of this course the studvill be able to:

Understand the concepts of Switched capacitorau(@src

Able to understand the design and application df2L

To study concepts of Data Converter Fundamentals.

Understand the concepts of Nyquist Rate A/D Comverfand applications

Understand concepts of the Oversampling Convert&sntinuous-Time Filters , CMO
Trans conductors.

akrwpdPE

COURSE CONTENT

Mixed Signal Design Semester: \ Vi

Teaching Scheme: Examination scheme

Lectures: \ 3 hours/week End semester exam (ESE): 6darks

Duration of ESE: 03 hours
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Internal Sessional Exams (ISE): | 40 marks

Unit-I: | No. of Lectures: 08 Hours | Marks: 12

Switched Capacitor Circuits: Introduction to Switched Capacitor circuits basidding blocks,
Operation and Analysis, Non-ideal effects in swathcapacitor circuits, Switched capacitor
integrators first order filters, Switch sharinggBad filters.

Unit-Il: | No. of Lectures: 08 Hours | Marks: 12

Phased Lock Loop (PLL): Basic PLL topology, Dynamics of simple PLL, Chamenp PLLs-
Lock acquisition, Phase/Frequency detector andgehpump, Basic charge pump PLL, Non-
ideal effects in PLLs-PFD/CP non idealities, JittePLLs, Delay locked loops, applications.

Unit-IIl: | No. of Lectures: 08 Hours | Marks: 12

Data Converter Fundamentals:DC and dynamic specifications, Quantization nolsgquist
rate D/A converters- Decoder based converters, rgiSaaled converters, Thermometer-code
converters, Hybrid converters

Unit—IV: | No. of Lectures: 09 Hours | Marks: 12

Nyquist Rate A/D Converters: Successive approximation converters, Flash converigo-
step A/D converters, Interpolating A/D converteFglding A/D converters, Pipelined A/D
converters, Time-interleaved converters. Elect®&icCommunication Engineering

Unit-V | No. of Lectures: 09 Hours | Marks: 12

Oversampling Converters: Noise shaping modulators, Decimating filters anterpolating
filters, Higher order modulators, Delta sigma madoits with multi-bit quantizers, Delta sigma
D/A

Continuous-Time Filters: Introduction to Gm-C Filters, Bipolar Trans condust, CMOS
trans conductors Using Triode and Active TransgtBi CMOS Tran conductors, MOSFET-C
Filters.

Text Books:

1. Design of Analog CMOS Integrated Circuits- Beh®azavi, TMH Edition, 2002
2. Analog Integrated Circuit Design- David A. Jojien Martin, Wiley Student Edition, 2013

Reference Books:

1. CMOS Mixed-Signal Circuit Design - R. Jacob Bak#iley Interscience, 2009.

2. CMOS Analog Circuit Design —Philip E. Allen aBduglas R. Holberg, Oxford University
Press, International Second Edition/Indian Edit@®10.

WEB REFERENCES

1. NPTEL online courses.
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Artificial Intelligence & Machine Learning
(Open Elective Course — IlI)

COURSE OUTLINE

Course | Artificial Intelligence & Machine Learning |Short | AI-ML  |Course
Title: Title: Code:

Course description:

This course is to introduce the students to theldomentals of Artificial Intelligence, Expe
Systems and Neural Networks & Fuzzy logic and emahkem to apply these concepts
solving real world problems.

Machine learning uses interdisciplinary technigsiesh as statistics, linear algebra, optimizat

It
for

on,

and computer science to create automated systechialearning as a field is now incredibly
pervasive, with applications spanning from businessligence to homeland security. This class
will familiarize students with a broad cross-segtiof models and algorithms for machine
learning, and prepare students for research orstnguapplication of machine learning
techniques
Hours/week No. of weeks Total hours Semester credits
03 14 42
Prerequisite course(s):
Course objectives:
1. To understand the various characteristics @lllgent agents.
2. To introduce students to the basic conceptdenithiques of Neural Network.
3. To understand fundamental concept of Fuzzy Logic
4. To introduce students to the basic conceptdenithiques of Machine learning.
5. To gain skills for solving practical problems tmachine learning.
After successful completion of this course the studvill be able to:
Course Outcome :
1. Use appropriate search algorithms for any Al pnable
2. Apply basic concept to describe neural network.
3. Apply basic knowledge to describe concept of uagic.
4. Recognize the characteristics of machine learrhagmake it useful to real-world problems.
5. Able to use regularized regression and Classifinalgorithms.
COURSE CONTENT
Artificial Intelligence & Machine Learning Semester: ‘ VI
Teaching Scheme: Examination scheme
Lectures: 03 \ 3 hours/week End semester exam (ESE): 60 marks
Duration of ESE: 03 hours
Internal Sessional Exams (ISE): | 40 marks
Unit—I: |No. of Lectures: 09 Hours | Marks: 12
Introduction to Artificial Intelligence
Definitions of Al, History, Turing test, Al Problerand Techniques: Problem as State Space
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Search, Problem characteristics, Production Systéiater Jug problem. Knowledge

Representation Issues, Knowledge Representatiomg ud?redicate Logic, Knowledg
Representation using Rules .

Unit—II: INo. of Lectures: 09 Hours | Marks: 12

Neural Network

Characteristics of Neural Networks: Features ofi@jical Neural Networks, Biological Neural

Networks, Performance Comparison of Computer awtbBical Neural Networks
Artificial Neural Networks: Terminology, Models ofNeuron: McCulloch-Pitts Mode

Perception, Adeline Topology, Basic Learning Lav®arning Methods: Supervised and

unsupervised, Introduction to Multilayer Perceptrearious activation functions.

Unit-IIl: INo. of Lectures: 08 Hours | Marks: 12

Fuzzy Logic
Introduction to fuzzy sets and fuzzy logic systemszzy set definitions, operations, Fuzzy ru
Fuzzy reasoning. Fuzzy inference systems, Fuzzyetaod

Unit—IV: INo. of Lectures: 08 Hours | Marks: 12

e

€s,

Introduction to Machine Learning: Types of Machine Learning Algorithms, Supervised

Learning, Unsupervised learning, Reinforcement hisgy, Classification of Machine Learnir
Concept, Distance Based Machine learning MethoeldeKrest Neighbor (KNN).

Introduction to Clustering Techniques, Possible lAggpions, Requirements of clustering

g

algorithm, Problems associated with using Clustefiechnique, Types of Clustering Methods,

Clustering Strategies.

Unit=V: | No. of Lectures: 08 Hours | Marks: 12

Classification / RegressiorClassifications, decision treéearning, naive bayes, lineg

=

regression, logistic regression, Linear regressimdels, support vector machine, beyond

binary classifications: multiclass or multinomighgsification.

Text Books:

Elaine Rich, Kevin Knight and Shivshankar Nair 'iicial Intelligence". 3rd Edition TMH.
V.K. Jain, Machine Learning, Khanna Publishing Haus

Rajiv Chopra, Deep Learning. Khanna Book Publishivew Delhi.

Vinod Chandra S.S., Atrtificial Intelligence & Maci@ Learning, PHI.

Rajasekaran and G.A. Vijayalakshmi, “Neural Netvgpfkuzzy Logic, and Genetic
Algorithms”, PHI .

agrnNE

Reference Books:

Rajiv Chopra, Machine Learning, Khanna Book PuldtighNew Delhi.
Mitchell Tom, Machine Learning. McGraw Hill, 1997.

Ethem Alpaydin, Introduction to Machine LearnindIP

Timothy J Ross, “Fuzzy Logic with Engineering Amatiion”, TMH.

S. N. Sivanandam & S. N. Deepa, Principles of Saitnputing, Wiley - India,

arwdE

2007
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Big Data Analytics
(Open Elective Course — IlI)

COURSE OUTLINE

Course | Big Data Analytics Short | BDA Course
Title: Title: Code:

Course description:

Data Analysis is an ever-evolving discipline withtd of focus on new predictive modeli

ng
ata.

technigues coupled with rich analytical tools tketp increasing our capacity to handle big d
Lecture Hours/week No. of weeks Total hours Semester credits
3 14 42 3

Prerequisite course(s):

Data Mining

Course objectives:

To understand the concepts of big data

To understand the concepts of Data science
To do the data analysis

To apply the concepts of data visualization
To apply data analytics tools

A A

Course outcomes:

After successful completion of this course the studvill be able to:

1. Understand the concepts of big data

2. Understand the concepts of Data science

3. Do the data analysis

4. Apply the concepts of data visualization

5. Apply data analytics tools

COURSE CONTENT

Big Data Analytics Semester: ‘ Vi

Teaching Scheme: Examination Scheme:

Lectures: \ 3 hours/week End Semester Exam (ESE): éoarks
Duration of ESE: 03 hours
Internal Sessional Exam (ISE): 40 marks

Unit-I: | No. of Lectures: 09 Hours | Marks: 12

Introduction to Big Data: Big data, 3V’'s, 4 V’'s of big data, Types of Bigtd, Analytics,
Industry examples of Big data, Data risk, Big da¢ghnologies, Big data architectur
operational and analytical big data technologiggdata and eGovernance, Benefits of Big dg
analytics and cloud computing, Crowd sourcing aticdy

ata,

Unit-Il: | No. of Lectures: 09 Hours | Marks: 12

Introduction to Data Science: Data Science, Terminology Related with Data Scigr

nce

Methods of Data Repository, Personnel Involved vidtdta Science, Types of Data, The D

ata
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Science Process (DSP), Popular Data Science TsoHamiliarity with Example Applications

UnitII: | No. of Lectures: 08 Hours | Marks: 12

Data Analysis: Introduction to Applied Statistical Techniques,yp€s of Statistical Data
Types Of Big Data Analytics, Collecting Data forn3aing and Distribution, Probability|

Frequency Distribution, Population and ParametefSentral Tendency or Central Value,

Measures Of Central Tendency, Different Typestafi§tical Means, Problems of Estimatiof
Population or Sample, Normal Distribution Curve

Unit—IV: | No. of Lectures: 08 Hours | Marks: 12

Data Visualization: Data Visualization, Importance of Data Visualiaat Conventional Dat
Visualization Methods, Retinal Variables, MappiWwgriables to Encodings, Case Stu
Recent trends in various data collection and amatgghniques, Various Big Data Visualizati
Tools, Visualizing Big Data, Preattentive AttribsiteChallenges of Big Data Visualizatio
Potential Solutions, Future Progress of Big Dauglization

n:

2
y,
on
n,

Unit-V: | No. of Lectures: 08 Hours | Marks: 12

Advanced Analytics: Technology and Tools: Hadoop: Architecture, congmis of Hadoog

framework, Analysing big data with Hadoop. MapReslu®©verview, Map Operations, HIVE:

features, architecture, working, data models. Ph@oduction, components, pig vs MapRedu
Pig vs HIVE,

H—<

[@)

€,

Text Books:

1. V.K.Jain, “Data Science and Analytics”, Khanna Bdalblishing Co.(P) LTD. Edition 201
2. V.K.Jain, “Big Data and Hadoop”, Khanna Book Puhiy Co.(P) LTD. Edition 2017

Reference Books:

1. Maheshwari Anil, Rakshit, Acharya, “Data Analytic®cGraw Hill, ISBN: 789353160258

2. Mark Gardner, “Beginning R: The Statistical Progmaimg Language”, Wrox
Publication,ISBN: 978-1-118-16430-3

3. David Dietrich, Barry Hiller, “Data Science and Bigata Analytics”, EMC educatio
services, Wiley publications, 2012, ISBNO-07-1204L3

4. Ashutosh Nandeshwar , “Tableau Data Visualizatiamué€book”, Packt Publishing, ISB
978-1-84968-978-6

5. Luis Torgo, “Data Mining with R, Learning with Ca&tudies”, CRC Press, Talay a
Francis Group, ISBN9781482234893

6. Carlo Vercellis, “Business Intelligence - Data Migi and Optimization for Decisio

Making”, Wiley Publications, ISBN: 9780470753866.
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Mechatronics
(Open Elective Course — IlI)

COURSE OUTLINE

Course | Mechatronics Short| MTX Course
Title: Title: Code:

Course description:

In this course, students take on the roles of n@achhengineers, computer scientists and
electrical engineers. Students research dynamiogmatics and sensorBopics such a
such as motion planning and obstacle avoidanceycigl and acceleration, serial cha
mechanisms, pneumatic actuators, and drive cirapsovered.

n

Lecture Hours/week No. of weeks | Total hours Semester credits
3 14 42 3

Prerequisite course(s):

Course objectives:

1. To understand the concept and key elements of Meches system, representation int
block diagram

2. To understand principles of sensors their chariatites

3. To Understand of various data presentation aralldgging systems

4. To Understand concept of actuator

5. To Understand various case studies of Mechatraystems .

[®]

Course outcomes:

After successful completion of this course the studvill be able to:

1. Identification of key elements of mechatronics egstand its representation in terms of
block diagram

2. Understanding basic principal of Sensors and Tnacesd

3. Able to prepare case study of the system given.

COURSE CONTENT

Mechatronics Semester: | VII
Teaching Scheme: Examination Scheme
Lectures: \ 3 hours/week End Semester Exam (ESE): @éarks
Duration of ESE: 03 hours
Internal Sessional Exam 40 marks
(ISE):
Unit—I: | No. of Lectures: 08 Hours | Marks: 12

Unit | :Introduction to Mechatronics
Basics of Mechatronics Systems :Definition of Mechatronics, Key elements [of
Mechatronics Systems, Levels of mechatronics systeMeasurement Characteristics,
Examples of Mechatronics systems in daily life\&Washing Machines, Digital Cameras, CD
Players, camcorders, Mechatronics design procésses of mechatronics design process,
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integrated design approach.

Mechanical Components and Servo mechanisnmMechanical System and Motion, Ma
Inertia and Dashpot, Gears, types of Gears, Serdfoamesm(Concepts and Theo
Problems).Case study Mechatronics Design of Coum@u/Coin Separator

Unit—II: | No. of Lectures: 08 Hours | Marks: 12

Overview of Sensors, Transducers and their Charactestics Specifications :
Classification and selection of transducers:

Force: Load Cell, Cantilever Beam (Design aspect examplegssure: Strain Gauge
PiezoelectricMotion: Rotary and Linear motions, Proximity sensors IntegtCapacitive

and Magnetic, sources detectors in optical proxingensors. Comparison of Various

'y,

proximity sensorsTemperature: Optical Fibre and its use in temperature measuremen

Fibre Optic Temperature sensors, Ultrasonic Traceddor applications as position, lev|
flow measurement. Gas sensors, Wind sensors: Qypesdccelerometer, Magnetome
(As used in smart phone§mart Sensors Concept, Radiation Sensors - Smart Sens(
Film sensor, IR- temperature sensors IntroductiolEMS& Nano Sensors . Rotary Optid
Encoder

UnitIl: | No. of Lectures: 08 Hours | Marks: 12

Hydraulic Systems

Introduction to Hydraulic Actuators Fluid Power wms, Concept of Actuator
Classification of Actuators: Pneumatic, HydraulicdaElectrical Actuators, Fluid Powse
systems.
Physical Components of a Hydraulic systems, HydraBumps (e.g. Gear Pumps, Va
Pumps, Piston Pumps and Axial Piston Pumps) ,r&ilesd Pressure Regulation, Re
Valve, Accumulator. .

Unit—IV: | No. of Lectures: 08 Hours | Marks: 12

Pneumatic Systems

Introduction to Pneumatic a Actuators Physical Congmts of a Pneumatic Systems,
Pneumatic Cylinders, Pneumatic Actuators (e.g.rngphictuator and Spring Actuator with
positioner), Air compressor, Air Receiver, Air Dry&ir Service Treatment: Air Filter, air
regulator and Gauge, Air Lubricator and Pressugalation Intake and Air Filter. Case stuc
of Robotic Pick and Place robot

Unit-V: | No. of Lectures: 08 Hours | Marks: 12

Electron-Mechanical Actuator:
Selection criteria and specifications of steppetars) solenoid valves, relays (Solid St
relays and Electromechanical relays). Selectiote@oin of control valve, Single acting a

Double acting Cylinders. Electro-Pneumatic: Pneisriliotors, Valves: Electro Hydraulic:

3/2 Valves, 4/2 Valves, 5/3 Valves Cables: Powéleeand Signal cables .
Boat Autopilot, High Speed tilting trains, Auton@ticar parking systems, Engir

el,
ter
DI'S -
al

W
—-_ -

ne
ief

1y

ate
nd

Management,
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Antilock Brake systems (ABS) ,CNC Machines(Only &{d@iagram and explaination)

Text Books:

1) W. Boltan—Mechatronics: Electronic Control Systems in Mechahand Electrical
Engineering, 6th Edition, Pearson Education, 2016

2)David Alciatore and MaichaelB Histand;Introduction to Mechatronics and Measurement
Systems,4th Edition, Tata McGraw Hill 2013.

Reference Books:

1) Nitaigour P. Mahalik , Mechatronics-Principl€gncepts and Applicationd ata
McGraw Hill, Eleventh reprint 2011.

2) Devdas Shetty and Richard A.KoHMechatronics System Design, Thomson India
Edition 2007.
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Communication Lab-I

LAB COURSE OUTLINE

Course | Communication Lab-I Short | CL-I Course
Title: Title: Code:

Course description:

The communication Lab —I is based on the applicadiooptical fiber in communication systen
and Digital Image and Video Processing is described

-

Laboratory Hours/week No. of weeks Total hours Semester credits
2 14 28 1
End Semester Exam (ESE) Pattern: | Practical (PR)

Prerequisite course(s):

Course objectives:

1. Student will understand the fundamentals anduatges in optical communication system,
2. Student will learn various types basic propsréiad transmission characteristic of optical
fibers.

3. Student will learn working of optical transm@sisystem with analog as well as digital date
transmission.

4. Student will gain the knowledge of various |l@sgeoptical communication and apply the
remedies to reduce losses.

5. To study the image fundamentals and mathemataradforms necessary for image
processing.

6. To study the image enhancement techniques.

7. To study image restoration procedures.

8. To study the image compression procedures.

A

Course outcomes:

Upon successful completion of lab Course, studélhbe able to:

1. Able to know the fundamentals, advantages drdreces in optical communication system.

2. Familiarize with types, basic properties anddmaission characteristic of optical fibers.

3. Experience with the Knowledge of working of aptitransmitter and the receiver with anal
and digital data. Transmission.

4. Able to know various losses in optical communaraand reduce the losses.

5. Review the fundamental concepts of a digitalgenprocessing system and analyze images
the frequency domain using various transforms.

6. Evaluate the techniques for image enhancemehinaage restoration.

7. Categorize various compression techniques aedoiet Image compression standards.

8. Interpret image segmentation and representsmiques.

5 in

LAB COURSE CONTENT

Communication Lab-I Semester: \ VIl
Teaching Scheme: Examination scheme:
Practical: 2 hours/week End Semester Exam (ESE): ® ‘ 25 marks
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Internal Continuous Assessment 25 marks
(ICA):

(Note: Minimum EIGHT experiments to be performeahfrGroup - A / Group - B)

Group - A

1. Electrical Characteristics of different type LED

2. To study Laser Diode.

3. Photometric characteristics of LED/Laser Diod®o(ar plot/Intensity Measurement )

4. NA Measurement for Single/Multi mode, Gradedex/®ingle Index optical Fiber

5. Attenuation Measurement and bending losses mezasut of optical fiber

6. Spectral characteristics of LED/LD.

7. Analog Signal transmission using LED source.

8. Digital Signal transmission using LED source.

9. Study of OTDR

10. Study of optical connectors.

Group- B

1. Study of different file formats e.g. BMP, TIFRdextraction of attributes of BMP.
a. BMP.

b. TIFF and extraction of attributes of BMP.

2. Study of statistical properties- mean, standandation, profile, variance and
Histogram plotting.

. Study of statistical properties-mean, standaxdation and profile.

. Study of statistical properties- variance anstétiram plotting.

. Histogram equalization and modification of theage.

. Histogram equalization of the image.

. modification of the image.

. Gray level transformations such as contrastcétiiey, negative, power law transformation.
. Contrast Stretching, negative.

. Power Law Transformation.

. Spatial Domain filtering- smoothing and sharperfilters.

. Spatial Domain filtering- smoothing filters.

. Spatial Domain filtering- sharpening filters.

. DCT / IDCT of given image.

. DCT of given image.

. IDCT of given image.

. Edge detection using Sobel, Prewitt and Rolmgrésators.

a.Edge detection using Sobel,Prewitt operators.

b.Edge detection using Roberts operators.

8. Capturing image through grabber card from caraetaProcess it.

9. Application Development

a. Biometric Authentication such as Face / FingertP? Signature Recognition.
b.Human Expression Detection.

10. Creating noisy image and filtering using MATLAB

NTO9OTYOQ 1T AT O WO QO
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Text Book

1. J. Keiser, Fibre Optic communication, McGrawkHsth Ed. 2013 (Indian Edition).

2. T. Tamir, Integrated optics, (Topics in Appliedysics Vol.7), Springer-Verlag, 1975.

3. J. Gowar, Optical communication systems, Prerttiall India, 1987.

4. S.E. Miller and A.G. Chynoweth, eds., Opticakfis telecommunications, Academic
Press, 1979.

5. Govind Agrawal, Nonlinear fibre optics, AcaderRiess, 2nd Ed. 1994.

6. Govind Agrawal, Fiber optic Communication Syssedohn Wiley and sons, New York,
1997.

7. Rafel C. Gonzalez and Richard E. Woods, ‘Digitehge Processing’, Pearson Education
Asia, Third Edition, 2009.

8. S. Jayaraman, E.Esakkirajan and T.Veerkumagit®ilmage Processing” TataMcGraw Hi
Education Private Ltd, 2009.

Reference Books:

1.John M. Senior , “Optical Fiber CommunicationiiiBiples & Practice)”,Pearson Education.
2. Anil K. Jain, “Fundamentals and Digital Image&®ssing”, Prentice Hall of India Private
Ltd, Third Edition

3. S. Sridhar, “Digital Image Processing”, Oxforditkrsity Press, Second Edition, 2012.

4. Robert Haralick and Linda Shapiro, “Computer Rutbot Vision”, Vol I, Il, Addison Wesley
1993.

Guide lines for ICA:

Students must submit ICA in the form of journalckassignment should be well document
Faculty in charge will assess the assignments rmondisly and grade or mark each assignn
on completion date declared for each assignments.

ed.
nent

Guidelines for ESE:

ESE will be based on the Laboratory assignmentsngténl by the students in the form
journal. In the ESE (PR), the students may be askgubrform the practical assignment w
minor modification.

Evaluation will be based on the paper work of atpam, understanding of the logic and t
syntax, quality of the program, execution of th@gsam, type of input and output for t

of
ith

program.
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Digital Signal Processing Lab

LAB COURSE OUTLINE

Course | Digital Signal Processing Lab Short DSPL Course
Title: Title: Code:

Course description:

Digital Signal Processing Lab objectives is pradtimplementation of the convolution,
correlation, DFT, IDFT, Block convolution, Signaheothing, filtering of long duration signals,
and Spectral analysis of signals

Laboratory Hours/week No. of weeks Total hours Semester credits
2 14 28 1
End Semester Exam (ESE) Pattern: | Practical (PR)

Prerequisite course(s):

Signal and System

Course objectives:

1. Design and implement a DSP system using toasNMMATLAB

2. Analyze and describe the functionality of a neatld DSP system

3. Work in teams to plan and execute the creati@ammplex DSP system

4. Apply DSP system design to real world applicaiand demonstrate Finite word length
effect.

5. To study the architecture of DSP processor.

Course outcomes:

Upon successful completion of lab Course, studdlhbe able to:

1. Understand the handling of discrete/digital signaisig MATLAB

2. Understand the basic operations of Signal procgssin

3. Analyse the spectral parameter of window functions

4. Design IIR, and FIR filters for band pass, bangstow pass and high pass filters.
5. Design the signal processing algorithm using MATLAB

LAB COURSE CONTENT

Digital Signal Processing Lab Semester: \ VIl

Teaching Scheme: Examination scheme:

Practical: ‘ 2 hours/week End Semester Exam (ESE): ® 25 marks
Internal Continuous Assessment 25 marks
(ICA):

(Note: Minimum EIGHT experiments to be performed)
To find DFT / IDFT of given DT signal

Implementation of FFT of given sequence
Determination of Power Spectrum of a given signal
Implementation of LP and HP FIR filter for a giveequence

PwnhpE
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Implementation of LP and HP IIR filter for a giveaquence
Implementation of Decimation Process

Implementation of Interpolation Process

Implementation of I/D sampling rate converters

To study the effect of different windows on FIRédil response.

10 Design Butterworth filter using bilinear transfation method for LPF.
11. Study of Code Composer Studio to demonstrate /ampht DFT / IDFT
12. Study of Code Composer Studio to demonstrate /ampht FFT /IIT

© oo ~NOo O

Text Books:

1. S. Salivahanan, “Digital Signal Processing”, Ma® Hill Education; 3rd edition, 2017.
2. P. Ramesh Babu, “Digital Signal Processing”t€dti Publications (India) Pvt.Ltd., 6th
edition, 2014.

3. Emmanuel C. Ifeachor, Barrie W. Jervis, “Dig#gnal Processing”, A Practical Approach
by, Pearson Education

4. Tarun Kumar Rawat,Digital Signal Processing”f@a University Press, 2015.

Reference Books:

1. Proakis J., Manolakis D., "Digital Signal Progieg", 4th Edition, Pearson Education.
2. Sanjit K. Mitra , Digital Signal Processing -Gomputer Based Approach — 4th Edition
McGraw Hill Education (India) Private Limited.

3. Oppenheim A., Schafer R., Buck J., "Discreted@fangnal Processing", 2nd Edition, Pears(
Education.
4. B. Venkata Ramani and M. Bhaskar, “Digital Sigaeocessors, Architecture, Programming
and Applications”, McGraw Hill Second Edition.
5. L. R. Rabiner and B. Gold, “Theory and Applicats of Digital Signal Processing”, Prentice
Hall of India, 2006.

6. TMS320C67XX User manual: www.ti.com .

Guide lines for ICA:

Students must submit ICA in the form of journalcEassignment should be well document
Faculty in charge will assess the assignments montdisly and grade or mark each assignn
on completion date declared for each assignments.

Guidelines for ESE:

ESE will be based on the Laboratory assignmentsngténl by the students in the form
journal. In the ESE (PR), the students may be as&gubrform the practical assignment w
minor modification.

Evaluation will be based on the paper work of athan, understanding of the logic and

syntax, quality of the program, execution of thegram, type of input and output for the

N

ed.
nent

of
ith

program.
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Project (Stage — 1)

LAB COURSE OUTLINE

Course Title: Project (Stage — ) Shor| PROJ- | Course
t SI Code:
Title:

Course description:

Project represents the culmination of study towalss Bachelor of Engineering degree. The
project offers the opportunity to apply and extematerial learned throughout the program. The
emphasis is necessarily on facilitating studentnieg in technical, project management and

presentation spheres.

Laboratory Hours/wee | No. of Total hours Semester
K weeks credits
12 14 168 6
End Semester Exam (ESE) Pattern: | Oral (OR)

Prerequisite course(s):

Course objectives:

1. To understand the basic concepts & broad principlgsojects.

2. To understand the value of achieving perfectioproject implementation & completion.

3. To apply the theoretical concepts to solve problevith teamwork and multidisciplinar
approach.

4. To demonstrate professionalism with ethics; presdfdéctive communication skills and

relate engineering issues to broader societal xonte

Course outcomes:

Upon successful completion of lab Course, studdlhbe able to:

1. Demonstrate a sound technical knowledge of thé&ctsd project topic.

2. Undertake problem identification, formulation aradusgion.

3. Design engineering solutions to complex problenizimg a systems approach.

4. Conduct an engineering project

5. Demonstrate the knowledge, skills and attitudes pifofessional engineer.

LAB COURSE CONTENT

Project (Stage — I) Semester: | VI

Teaching Scheme: Examination Scheme:

Practical: 12 hours/week End Semester Exam (ESE):® | 50 marks
Internal Continuous 50 marks
Assessment (ICA):

At the final year the students shall carry out @jgut in a group of maximum up to 5 students.
The project work spans both the semesters. By tlteod Semester —VII the students shall

complete the partial work, and by the end of SeemesWlll the students shall comple
remaining part of the project. Assessment for ttgegt shall also include presentation by
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studentsEach teacher can guide maximum 04 groups of pject

The students should take project work, as specifidthe curriculum, based on the knowled
acquired by the students during the degree coulsgemester — VI and/or during Internsh
The project must be practical or involving bothdtegical and practical work to be assign
by the DepartmeniThe work may also be Study/Survey/Design or R&D kvdihe work may
also be on specified task or project assigneddsthdents during Internship.

Project (Stage — 1) may involve literature survpyoblem identification, design methodolog
collection of data, conduction of experiments andlygsis etc. The project work shall invol
sufficient work so that students get acquaintech wiifferent aspects of design, analysis

fabrication. Approximately more than 50% work stltbbe completed by the end of Semest

VII. Each student group should submit partial pcojeport in the form of thermal bound at ﬂhe
n

end of Semester —VII. Assessment for the projeall sltso include presentation by the stude

Each student group is required to maintain sepdogt®ook for documenting various activiti
of the project.

Suggestive outline for the partial project reperas follows.

Abstract

Chapter 1. Introduction

* Background / Literature Survey.

* Motivation

* Problem Definition

* Scope

* Objective

» Selection of Life cycle Model for Development
» Organization of Report

e Summary

Chapter 2. Project Planning and Management
* Feasibility Study

* Risk Analysis

» Project Scheduling

» Effort Allocation

* Cost Estimation

*  Summary

Chapter 3. Analysis

* Requirement Collection and Identification

* H/w and S/w Requirement (Data, Functional and Beinal)
* Functional and non-Functional Requirements

ge
p.
ed

1y,
ve

and
or —

ts.

£S

» Software Requirement’s Specification (SRS)

Syllabus for Final Year Engineering (Electronicsgl 8relecommunication Engineering) w.e.f. 2021 — 22

Page35 of 69



Kavayitri Bahinabai Chaudhari North Maharashtravdnsity, Jalgaon (M.S.

)

*  Summary

Chapter 4. Design

» System Architecture and Design Methodology.

» Circuit Diagram and Data Flow Diagram / Flow chart.

* UML Diagrams (Use case, Class, Sequence, Compdbeptoyment, State chart, Activity
diagram etc.)

*  Summary

Chapter 5. Result, Conclusion & Future Work
Bibliography
Index

Appendix

Guide lines for ICA:

The Internal Continuous Assessment (ICA) for progwall be based on continuous evaluat
of students’ performance, active participation, Whemlge / skill acquired throughout semes
and presentation by the students. The assessmalitb&h done jointly by the guide ar
departmental committee. A three-member departmentamittee including guide, appointed
Head of the department, shall be constituted fer dessessment. The assessment for Pr|
(Stage — 1) in Semester — VIl shall be as per thideajines given in Table — A.

Table — A
Assessment by Guide Assessment by
Departmental
Committee
Sr | Nam | Attendan| Problem | Literat | Methodol| Rep | Depth of | Presentat Tot
. | eof ce/ Identifica| ure ogy / ort | Understan ion al
N | the | Participa| tion/ Survey| Design ding
0. | Stude| tion Project
nt Objective
S
Marks 5 5 5 5 5 10 15 50

ion
ter
nd

by
pject

Guidelines for ESE:

In End Semester Examination (ESE), the student Imeagsked for presentation / demonstra
and questions on Project. Evaluation will be basedanswers given by students in @

ion
ral

examination.
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Essence of Indian Traditional Knowledge

Course objective:

The course aims at imparting basic principles @lutiint process, reasoning and inferencing,
sustainability is at the core of Indian traditiokabwledge system connecting society and nature.
Holistic life style of yogic science and wisdom safes in Sanskrit literature are also important
in modern society with rapid technological advaneatas and societal disruptions. The course
focuses on introduction to Indian knowledge systeimdian perspective of modern scientific
world-view, and basic principles of yoga and hadistealth care system, Indian artistic tradition.

Outcomes:
Ability to understand, connect up and explain basitIndian traditional knowledge in modern
scientific perspective.

Course Contents:
Introduction to:
1. Ayurveda, Charaka Sambhita, Sushruta Samhita
Principles and Terminology: Vatha, Pitha, KaphddEt Earth, Water, fire and Air Tatva,
Influence of these on human health.
2. Architecture: Temple Architecture, Indo — Islamigchitecture, Mughal Architecture,
Indian Rock Cut Architecture, Vastu Shastra.
3. Importance of Yoga for Physical and Mental heaftbga Sutras of Patanjali, Meditation,
International day of Yoga.
4. Indian Classical Music, Hindustani and Carnatic Mufaga, Tala, Dhrupad, Khyal,
Tarana and Thumri, Sangitaratnakara, Work of TanBermandara Dasa, Bhimsen Joshi,
Ustad Bismillah Khan, Bal Gandharva etc.
Folk Music and Dances such as Rajasthani, Mar@ljrati, Punjabi etc.
5. Indian Classical Dances: Shastriya Nritya, Natyes®a, Bharatanatyam, Kathak,
Kuchipudi, Odissi, Kathakali, Sattriya, Manipuri,okliniyattam and Chhau dance forms.

References:
1. Amit Jha, “Traditional knowledge system in IndiaAtlantic Publisher, ISBN
978812691223

2. Basanta Kumar Malhotra, “Traditional Knowledge ®ystand Technology in India”,
Pratibha Prakashan, ISBN 8177-023101

3. Nitin Singhania, “Indian Art and Culture”, McGrawilPublication.

4. Dr. Bramhand Tripathi, “Charak Sanhita”, Chaukhamt8urbharti Prakashan, ISBN:
9381-4847-59

5. Dr. Anantram Sharma, “Sushrut Samhita”

6. Valiatham M.S., “An Introduction to Ayurveda” OrieBkackswan Publication.

7. Valiathan M.S., “The legacy of Charaka” Univerdiyess.

8. Valiathan M.S., “The legacy of Susruta” Univeydiress.

9. Garg Maheshwari, “Ancient Indian Architecture”, CB8blisher and Distributors

10. Sharmin Khan, “History of Indian Architecture”, CB®iblisher and Distributors.
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11.Bindia Thapar, Surat ku. Manto, Suparana Bhallatréiduction to Indian Architecture”,
Periplus Editions Ltd.

12.Vijay Prakash Singh, “An Introduction to Hindust&iassical Music”, Lotus Publisher

13.Leeta Venkataraman, Avinash Pasricha, “Indian @ak®ance” Lustre Publisher

14.Shovana Narayan, “Indian Classical Dances” New IDBvess

15.Kapila Vatsyayan, “Indian Classical Dance”, Minystif Information and Broadcasting,
Govt of India.

16.Mahadevan Ramesh, “A Gentle introduction to Caenddusic”, Oxygen books
Publisher.
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Computer Network

COURSE OUTLINE

Course | Computer Network Short | CN Course
Title: Title: Code:

Course description:

This course describes the basics concept of Competevork, architecture, protocol and its
Applications.

Lecture Hours/week No. of weeks Total hours Semester credits
03 13 42

Prerequisite course(s): Analog & Digital Communicaion, Signal and System

Course objectives:

1. To study the basics concept of Computer Nekwor

2. To Understand the principle of various type€omputer Network.

3. To familiarize the concept of Various Protocols.

4. Provide strong foundation for understanding oh@estion and Quality of Service.
5.To Learn the Network Security & Authenticatiorofericols.

Course outcomes:

After successful completion of this course the studvill be able to:

1 Describe the basic concepts of Computer Netwgskems.

2. Analyze various types of noisy protocols.

3.Describe the concept of circuit switching aadket switching.

4.Apply the concept for Congestion control and meghes to improve quality of service.
5. To describe the modern trendsNetwork Security and Public Key Algorithm

COURSE CONTENT

Computer Network Semester: \ VI

Teaching Scheme: Examination scheme

Lectures: 03 \ 3 hours/week End semester exam (ESE): 60 marks
Duration of ESE: 03 hours
Internal Sessional Exams (ISE): | 40 marks

Unit—I: | No. of Lectures: 09 Hours | Marks: 12

Introduction to Computer Network —Network Topologies, Network components: Hubs &

switches, LAN,MAN,WAN, ISO/OSI Reference Model, TP Reference Model, Guided and

unguided media: Transmission media: Twisted, papaxial cable, Fiber optics. Wireless

Transmission: Radio transmission, Microwave trassion, Infrared Transmission, ISDN:

Narrowband ISDN: ISDN services, System architectungéerface. Broadband ISDN, ATM

reference model.

Unit—II: | No. of Lectures: 09 Hours | Marks: 12

Data Link Layer-Design issues, Framing, Error and Flow Control Floantrol, Data Link

Protocols: Unrestricted Simplex Protocol, stop amt protocol, Simplex Protocol for a Noisy

Channel. Sliding Window Protocols: One bit slidwidow, Using Go-Back n, Protocol using

Selective Repeat, HDLC, Multiple Access ProtocdlEOHA, Carrier Sense Multiple Acces

S,
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CSMA,CSMA/CD,CSMA/CA

Unit-IIl: | No. of Lectures: 08 Hours | Marks: 12

Network Layer -Design Issue of Network Layer, Comparison of \aftgircuit and Datagram
subnets, Routing Algorithms, Shortest Path Routigoding, Hierarchical Routing, Broad Cast
Routing, Multicast routing, Congestion Control Atgbms, Congestion Prevention Policigs,
Choke Packets, Internet Protocol: InternetworklRy4 Datagram, IPV6 Addresses

Unit-IV: | No. of Lectures: 08 Hours | Marks: 12

Transport Layer -ARP,RARP, ICMP,IGMP, Transmission Control Proto¢@@), User
Datagram Protocol(UDP) , Congestion Control of Bort Layer, Quality of Service(QoS
Techniques to improve QoS, Remote Procedure Call

N

Unit-V: | No. of Lectures: 08 Hours | Marks: 12

Application Layer- Domain Name System(DNS), SNMP, Network Securityyp@ygraphy,
Public key algorithms, Digital Signature, Autheation Protocols, Firewalls, Time divisian
switching, Space division switching.

Text Books:

1. Andrew S Tanebaum - Computer Networks, 4th Etl/ Pearson education.
2. Behrouz A Forouzan - Data Communication and Nets; 3rd Ed. TMH.

Reference Books:

1. Irvine Olifer - Computer Networks: Principles, Tedhogy and Protocols, Wiley India.
2. William Stalling — Data and Computer communicatiorth Ed. PHI
3. S. Keshav ,”’An Engineering Approach to Computemieking”, Pearson Edu.
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Microwave Theory and Techniques
(Professional Elective Course — Y/

COURSE OUTLINE

Course | Microwave Theory and Techniques Shortf MTT Course
Title: Title: Code:

Course description:

This course is designed to lay the foundation rafcrowave theory. The various modes| of
propagations through wave guides are includediediis will become familiar with the usage|of
active and passive components of microwave systbteasurements of various parameters of
microwave systems and Modern trends of microwaggneering.
Lecture Hours/week No. of weeks Total hours Semester credits
03 13 42
Prerequisite course(s):
Electromagnetic theory, Wave propagation, AnteramasSemiconductor physics
Course objectives:
1. To study the basics concept of various nwgeopagation in waveguide.
2. To Understand the fundamentals of microwaveipags®mponents.
3. To familiarize the concept of microwave actiwvides.
4. Provide strong foundation for understanding afrowave measurement and microwave
antenna.
5. To Learn the modern trends in microwave Enginger
Course outcomes:
After successful completion of this course the studvill be able to:
1 Describe the basic concepts and applicabbnscrowave systems.
2. Analyze, test and use various passive microwawgponents for different applications.
3. Describe the concept of microwave activeesub
4. Apply the concept for measurement of varipaiameters of microwave system.
5. To describe the modern trends in microwave enginger
COURSE CONTENT

Microwave Theory and Techniques Semester: ‘ VI
Teaching Scheme: Examination scheme
Lectures: 03 \ 3 hours/week End semester exam (ESE): 60 marks

Duration of ESE: 03 hours

Internal Sessional Exams (ISE): | 40 marks
Unit—I: | No. of Lectures: 09 Hours | Marks: 12
Introduction to Microwaves-History of Microwaves, Microwave Frequency bandsGeneral
Application of Microwave, Advantages-RectangularycGlar, & Disadvantages. Types pf
waveguide, Mathematical Model of Microwave Transiae-Concept of Mode, Features |of
TEM, TE and TM Modes, Mathematical derivation oEM Mode, TM Mode, TE Mode, Cuyt
off frequency ,Phase velocity, Group Velocity ,Gaid wavelength, wave Impedance for

rectangular waveguide.

Unit—II: | No. of Lectures: 09 Hours | Marks: 12
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Passive Microwave Device Microwave passive components: E Plane Tee, ldndITee
Magic Tee, Directional Coupler, Analysis with Satvix ,Attenuator, Frequency meter, Fert

Devices-Isolator, circulator, Microwave filters, Mhed Terminations, waveguide Bends, Twist

Unit-IIl: | No. of Lectures: 08 Hours | Marks: 12

Active Microwave Device: Microwave tubes: Klystron, TWT, Backward Wave Olstdr,

Magnetron. Gunn Diodes, Tunnel diode, PIN diodema¢tor diodes, IMPATT and TRAPAT[T

diodes, Parametric Amplifiers.

Unit-IV: | No. of Lectures: 08 Hours | Marks: 12

Microwave Measurements Frequency-Electronics Method, Mechanical Methodwé,
VSWR, attenuation, Impedance measurembtitrowave Antennas: Fundamental paramete

ite

of antennasHorn antenna, Parabolic reflector with all typedesding methods, slotted antenna,

Lens antenna,

Unit-V: | No. of Lectures: 08 Hours | Marks: 12

Modern Trends in Microwaves Engineering
Effect of Microwaves on human body, Medical and iCiapplications of microwaves
Electromagnetic interference / Electromagnetic Catibgity (EMI / EMC), Monolithic
Microwave IC fabrication , RF MEMS for microwavemponents,

Microwave Systems

Wireless Communications system, Radar Systems pRutier Systems,

Text Books:

1. Samuel Liao, Microwave Devices and Circuits,rBaea Education, 3/e.
2. Annapurna Das, Sisir Das, Microwave EngineerirgH, 3/e

Reference Books:

1. Robert E Collin, Foundations for Microwave Enginegr Wiley India, 2/e.
2. Sisodia, Gupta, Microwaves: Introduction to CitsuDevices and Antennas, New Age, 1
3. Manojit Mitra, Microwave Engineering, Dhanpat Raie.
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Adaptive Digital Signal Processing
(Professional Elective Course — Y/

COURSE OUTLINE

Course | Adaptive Digital Signal Processing Short ADSP Course
Title: Title: Code:

Course description:

Adaptation is accomplished by adjusting the freeapeeters of a filter according to the ing
data to achieve the desired output. Such adapiieeidoms are frequently encountered in ma

ut
ny

signal processing and machine learning algorithifiee adaptive signal processing course
provides a comprehensive treatment of mathematigahkl processing algorithms for designing

optimum and linear filters; designing, implementimgnd analyzing adaptive filters applied

to

system identification, inverse modeling (deconvohilf, adaptive control, and interference

cancellation; and some selected emerging topisgimal processing.

Lecture Hours/week No. of weeks Total hours Semester credits
03 14 40 3

Prerequisite course(s):

Signal and System , Digital Signal Processing

Course objectives:

To provide rigorous foundations in multirate sigpabcessing, power spectrum estimation and

adaptive filters.

1. To understand Linear Prediction and Optimum &irfélters.
2. Learn Algorithms for Adapting FIR Filters.

3. Learn Algorithms for Adapting IIR Filters.

4. Understand Frequency-Domain and Subband Adaptlter Fi
5. Learn Kalman Filters.

Course outcomes:

After successful completion of this course the studvill be able to:

1. To Analyze and implement Wiener filters

2. To Analyze and implement LMS and normalized LMSaptive filters signals.
3. To Analyze and implement frequency domain Adegpfilters

4. To Analyze and implement Recursive Adaptivefgt

5. To apply adaptive signal processing to variqudieations

COURSE CONTENT

Name of the Subject Semester: | FILL HERE
Teaching Scheme: Examination scheme
Lectures: \ 3 hours/week End semester exam (ESE): @éarks
Duration of ESE: 03 hours
Internal Sessional Exams (ISE): | 40 marks
Unit-I: | No. of Lectures: 08 Hours | Marks: 12
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Linear Prediction and Optimum Linear Filters

Signals,Correlation Functions and Power Spectrayations Representation of a Stationary

Random Process,Forward and Backward Linear Predi&olution of Norma

Equations,Properties of Linear Prediction —ErrdteFs,AR Lattice and ARMA Lattice-Ladde

Filters,Wiener Filters for filtering and Prediction

Unit—II: | No. of Lectures: 08 Hours | Marks: 12

Algorithms for Adapting FIR Filters

=

Search Techniques, Gradient search Approach,LeasinMbquare Algorithm,Recursive Least

Squres Algorithms

Unit-IIl: | No. of Lectures: 08 Hours | Marks: 12

Algorithms for Adapting IIR Filters

IR Modeling,Gradient Descent Minimization of sgedr Prediction Error,Parameter

Identification format and Stability theory Interpxdon,Filtered Error and Filtered-Regressor

Algorithms, Steiglitz-McBridge Algorithm,lIR whitheARMAX modeling

Unit—IV: | No. of Lectures: 08 Hours | Marks: 12

Frequency-Domain and Subband Adaptive Filters
Block Adaptive Filters,Fast Block-LMS algorithm,Untstrained Frequency-Domain Adapti
Filters,Self-Orthogonalising Adaptive  Filters,Adiapet Equalization,Subband  Adapti
Filters,Classification of Adaptive Filtering Algdims

Unit=V: | No. of Lectures: 08 Hours | Marks: 12

Kalman Filters
Innovations Process, Estimation of the State Usiegnnovations Process Kalman Filter as t
Unifying Basis for RLS filters,Variations of the Kaan Filter, Applications

e

Text Books:

1. S.Haykin,”Adaptive Filter Theory”,Pearson,2003
2. B.Widrow and S.D.Stearns,”Adaptive Signal Pregas’, Pearson,2009

Reference Books:

1.J.Treichler,C.R.Johnson,M.G.Larimore,”Theory &asign of Adaptive Filters”,PHI,2002
2.J.G.Proakis,D.G.Manolakis,”Digital Signal ProgegsPrinciples,Algorithms, and
Applications”,2011

3. D.G.Manolakis, V. K. Ingle, and S. Mog¢on ,"Statistical and Adaptive Signal
Processing”, McGraw-Hill,2005

4. S.L.Marple,’Digital Spectral Analysis”,1987.

5. M.H.Hays,” Statistical Digital Signal Procasgiand Modeling”, John-Wiley,2001.
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Antenna and Wave Propagation
(Professional Elective Course — Y/

COURSE OUTLINE

Course | Antenna and Wave Propagation Shortf AWP Course
Title: Title: Code:

Course description:

The objective of this course is to provide in-depth understanding of modern ante
concepts, and practical antenna design fatows applications. The course will explé
the theory of different types of antennesed in communication systems
Lecture

Lecture Hours/week No. of weeks Total hours Semester credits

03 13 42

Prerequisite course(s): Advanced Digital Communicabn

The course requires knowledge about fundamentahaa theory and advanced
electromagnetic field theory. The following expe@ie is useful: understating vector calculus,
some knowledge of Maxwell's equations, electricadiaeering principles.

Course objectives:

1. To study the basics concept of Antenna and VPagpagation.

2. To Understand the principle and radiation pattérAntenna.

3. To familiarize the concept of Huygens Princi@Babinet Principle.

4. Provide strong foundation for understanding mg8antennas.

5.To Learn the modern trends inAntenna and Wavpdgyation& different modes of radio
propogation used in current practice.

Course outcomes:

After successful completion of this course the studvill be able to:

1 Describe the basic concepts and applicatiodstdnnasystems.

2. Analyze, test and use various types of radigtiattern of antenna.

3.Describe the concept of Huygens Principle &BabPrinciple..

4.Apply the concept for measurement of various mpetarsof Antennas.

5. To describe the modern trends in different madeadio propogation& Smart Antennas
benefits used in current practice.

COURSE CONTENT

Satellite Communication Semester: N
Teaching Scheme: Examination scheme
Lectures: 03 \ 3 hours/week End semester exam (ESE): 60 marks
Duration of ESE: 03 hours
Internal Sessional Exams (ISE): | 40 marks
Unit—I: | No. of Lectures: 09 Hours | Marks: 12

Antenna Fundamental Concept-Definitions — Radiation intensity — Directive gai
Directivity — Power gain — Beam width — Band widtlGain and radiation resistance of curr
element — Half-wave dipole and folded dipole — Remtity principle — Effective length an
effective area, Relation between gain, effectivegth and radiation resistance. Physical con

ent
d
cept
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of radiation, Radiation pattern, near- and farefigtgions, effective aperture, polarization, input

impedance, efficiency, Friis transmission equati@diation integrals and auxiliary potent
functions.

Unit—II: | No. of Lectures: 09 Hours | Marks: 12

Antenna Arrays, Radiation from Wires and Loops-Antenna array concept, Analysis
uniformly spaced arrays with uniform and non-unifioexcitation amplitudes, extension
planar arrays.

al

of
to

Infinitesimal dipole, finite-length dipole, linealements near conductors, dipoles for mobile

communication, small circular loop.

UnitIIl: | No. of Lectures: 08 Hours | Marks: 12

Aperture Antennas-Huygens’ principle, radiation from rectangular aoplcular apertures
design considerations, Babinet’s principle, Radratirom sectoral and pyramidal horns, des
concepts.

Broadband Antennas: Broadband concept, Log-periaitennas, frequency independent

antennas.

Unit—IV: | No. of Lectures: 08 Hours | Marks: 12

Microstrip Antennas-Concept, Advantages and disadvantages, Basic ¢bastics of
microstrip antennas, feeding methods, methods alysis, design of rectangular and circu
patch antennas.

Unit-V: | No. of Lectures: 08 Hours | Marks: 12

Wave Propagation -The three basic types of propagation: Ground wapace wave and sk

wave propagation.

Sky Wave Propagation: Structure of the ionosphetffective dielectric constant of ionized

region — Mechanism of refraction — Refractive indexCritical frequency — Skip distance

lar

y

Effect of earth's magnetic field — Energy loss e tionosphere due to collisions — Maximum

usable frequency — Fading and diversity reception.

Space Wave Propagation: Reflection from ground/éostically and horizontally polarized waves

— Reflection characteristics of earth — Resultdrdiect and reflectedray at the receiver — D
propagation.

Ground Wave Propagation: Attenuation charactesstior ground wave propagation
Calculation of field strength at a distance.

Text Books:

1. C. A. Balanis, "Antenna Theory and Design", Bdd, John Wiley &Sons., 2005.
2. Antennas And Wave Propagation by: K.D.PRASAD

Reference Books:

1. Harish A. R., Antenna and wave propagation, Oxfdniversity Press. Tri T. Ha, “Digital
Satellite Communications”, Tata McGraw-Hill,2009
2. J.D.Kraus,”Antennas,McGraw-Hill,1988
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Embedded System
(Professional Elective Course — \JI

COURSE OUTLINE

Course | Embedded System Short | ES Course
Title: Title: Code:

Course description:
To provide students with basic knowledge and skillsmbedded systems design.

Lecture Hours/week No. of weeks Total hours Semester credits

3 14 42 3

Prerequisite course(s):

Digital System Design, Microcontrollers

Course objectives:

1. To understand advance trends in embedded system

2. To acquaint students with knowledge of embeguedessor, its hardware and software.
3. To provide skills in embedded C programming emelrfacing with Embedded processor.
4. To understand real time operating systems,-tatsk communication and embedded softwa
development tools.

5. Learn the internet operated system and marketmads and technology.

ire

Course outcomes:

After successful completion of this course the studvill be able to:

1. Distinguish real-time embedded systems fromratlistems.
2. Understand the ARM processor fundamentals.
3. Design Real World Interfacing with ARM7 Basedcdkticontroller

4. Evaluate the need for real-time operating systechreal-time algorithm for task scheduling.

5. Understand the 10T and its application design.

COURSE CONTENT

Embedded System Semester: N

Teaching Scheme: Examination scheme

Lectures: \ 3 hours/week End semester exam (ESE): 6darks
Duration of ESE: 03 hours
Internal Sessional Exams (ISE): | 40 marks

Unit—I: | No. of Lectures: 08 Hours | Marks: 12

Embedded System Introduction

Definition, Embedded Systems Vs General Computiygie®ns, Classification, categories,
Characteristics, Recent Trends , quality attrib(ie=ssign Metric),embedded product
development life cycle (EDLC), communication praitsclike CAN, bluetooth and Zig-bee.

Unit-Il: | No. of Lectures: 08 Hours | Marks: 12

ARM Processors

Introduction to ARM processors and its versionsMVR ARM9 & ARM11 features, advantages
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& suitability in embedded application. IntroductitmTiva TM4C123G Series Overview,
Programming model, Tivaware Library

ARM?7 : registers, CPSR, SPSR, ARM and RISC design plplogcARM7 data flow model,
programmers model, modes of operations.

ARM7 Based Microcontroller LPC2148: Features, Architecture (Block Diagram dsd
Description ) , System Control Block ( PLL and VEBider) , Memory Map, GPIO, timer,

Unit—III: | No. of Lectures: 08 Hours | Marks: 12

Real World Interfacing with ARM7 Based Microcontrol ler

Programming in assembly language/ Embedded C, faoiag with LED, LCD, GLCD,
KEYPAD, stepper / dc motor , simple LPC2148 GPl@dPamming examples Using timers
LPC2148 to generate delay, Interrupt structureRECR148, programming for UART

on-chip devices ADC, DAC,WDT,USB,PWM.

of

Unit—IV: | No. of Lectures: 09 Hours | Marks: 12

Real Time Operating System Concept

Types of OS, Tasks, process, Threads, Multiprongsand ,MultitaskingTask scheduling,
Threads, Process , Scheduling ,Task communicafi@ss synchronization, how to choose
RTOS, Overview of operating system (off-the-shEhbedded, RTOS, Handheld), Introductig
to JAVA Programming for Embedded System

Introduction to Ucos Il RTOS and it's features,dstwf kernel structure of Ucos II.
Case study of digital camera and automatic choeel@ahding machine (without codes)

bNn

Unit-V | No. of Lectures: 09 Hours | Marks: 12

Internet of Things(loT)
Introduction to IoT, Sensing, Actuation, Basics WNfetworking, Basics of Networking
Communication Protocols, Sensor Networks, Machiktachine Communications,
Interoperability in 10T,

Introduction to Arduino Programming, IntegrationS#¥nsors and Actuators with Arduino.
Introduction to Python programming, IntroductionRaspberry Pi, Implementation of loT
with Raspberry Pi, Introduction to SDN, SDN for loT

Case Study: Smart Cities and Smart Homes, Smadlt &griculture, Healthcare, Activity
Monitoring.

Text Books:

1. Embedded Systems, Rajkamal , TMH, 2008.

2. Shibu. K. V, “Introduction to Embedded Systemi&fa Mcgraw Hill, 2009.

3. Frank Vahid - Embedded Systems , Wiley Indi®20

4. Jean J Labrose - MicroC / OS-Il, Indian Low Prigdition 2002

5. DR.K.V.K.K. Prasad - Embedded / real time systBneamtech

6. lyer, Gupta - Embedded real systems ProgrammimgH

7. Embedded Microcomputer Systems — Real Timefltarg — Jonathan W. Valvano;
Cengage Learning; Third or later edition.

8. "The Internet of Things: Enabling Technologietforms, and Use Cases", by Pethuru

Raj and Anupama C. Raman (CRC Press)
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9. "Internet of Things: A Hands-on Approach", bysAdeep Bahga and Vijay Madisetti
(Universities Press).

Reference Books:

1. Embedded systems software primer, David Simon rs8ea

2. ARM System Developers Guide- Sloss, Symes, WriglsevierMorgan Kaufman, 2005
3. ARM System-on-Chip Architecture, Steve Furber -rBea 2005

4. LPC 214x User manual (UM10139) :- www.nxp.com

5. ARM architecture reference manual : - www.arm.com

6. Trevor MartinlAn Engineer‘s Introduction to the LPC2100 seliéstex (UK)

7. Joseph Yiu—The Definitive Guide to the ARM Cortex{lMNewness, ELSEVIER.

8. http://www.ti.com/
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Mobile Communication Network
(Professional Elective Course — VI

COURSE OUTLINE
Course [Mobile Communication Network Short | MCN Course
Title: Title: Code:
Course description
.This course describes the fundamentals of teleaamuation switching and their traffic. This
course will help to understand the concept of neoliianagement and coding in GSM & CDMA

Mobile Hours/week No. of week: Total hours Semester credit
Communication | 3 14 42 3
Network

Prerequisite course(s)
Knowledge of basic Computer Networking and thema=pt.

Course objectives

1. To learn and understand the basic principleBetécommunication switching, traffic and
networks

2 To learn and understand basic concepts of eeltylstem, wireless propagation and the
technigues used to maximize the capacity of cellgawork.

3To learn and understand architecture of GSM abM & system.

4 To understand mobile management, voice sigmagssing and coding in GSM and CDMA
system

Course outcomes

After successful completion of this course the studvill be able tc

After successfully completing the course studenlisbe able to

1 Explain and apply the concepts telecommunicatieitching, traffic and networks
2 Analyze the telecommunication traffic.

3 Analyze radio channel and cellular capacity.

4 Explain and apply concepts of GSM and CDMA gyste

COURSE CONTENT

Mobile Communication Network Semester:

Teaching Scheme Examination schemu

Lectures: | 3 hours/week End semester exam (ESE): é@arks
Duration of ESE: 03 hours
Internal Sessional Exams (ISE. | 40 marks

Unit-I: No. of Lectures: 09Hour: | Marks: 12

Telecommunication Switching & Traffic

Telecommunication switching: Message switchingec@irswitching, Manual System, Electroni
Switching. Digital switching: Switching function§elecommunication Traffic: Unit of Traffic,

Traffic measurement, A mathematical model, Losk-systems: Theory, traffic performance, o
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systems in tandem, traffic tables. Queuing syst&rlang Distribution, probability of delay, Fin

gueue capacity, Systems with a single server, Quieuandem, delay tables and application of

Delay formulae

Unit—II: No. of Lectures: 09 Hours ~ [Marks: 12

Switching Networksand Signaling

Single Stage Networks, Gradings, Link Systems, €saxf service of link systems. Time Divisi
Switching: Space and time switching, Time divisgwitching networks, Synchronization, Call
processing Functions, Common Control, Reliabiktyailability and Security. Signalin¢
Customer line signaling. FDM carrier systems, PGQdhaling, Inter-register signaling, Commo
channel signaling principles, CCITT signaling NoG&EITT signaling No7, Digital customer lin
signaling

Unit—I: No. of Lectures: 08 Hour: ~ [Marks: 12

Cellular Concepts

Evolution of Wireless systems, Introduction to gkl telephone system, Frequency re
Channel Assignment, Handoff strategies, Cell SpgitPropagation Mechanism: Free space
Reflection, Diffraction, Scattering. Fading and Rifjpsth: Small scale multipath propagat
Impulse response model of multipath channel. Midtifccess TechniqQueEBPMA, FDMA,
CDMA

Unit—IV: No. of Lectures: 08Hours ~ [Marks: 12

First and Second Generation Mobile Systems

First Generation Cellular Systems, AMPS, GSM Calllelephony: Introduction, Basic GSM
Architecture, Basic radio transmission parameteiS$M system, Logical Channels, GSM tim
hierarchy, GSM burst structure, Description of sallup procedure, Handover, Modifications &
derivatives of GSM.

1%

nd

Unit-V: No. of Lectures: 08 Hour:  [Marks: 12

GSM Services , GSM Physical laye

Speech Coding and decoding, GMSK modulation, Datassmission in GSMData Services, SM
HSCSD, GPRS, EDGE. CDMA Based Mobile Systems Wditon for CDMA use, Spreading
Sequences, Basic Transmitter and Receiver schel8e3; system: Frequency Range, Downlif
transmission, Uplink transmission, Power contnafrdduction to 3G mobile systems: W-CDMA
and cdma-2000

nk

3>

Text Books:

1. J. E. Flood , “Telecommunications Switching,flicaand Networks”, Pearson Education
2. Krzysztof Wesolowski, “Mobile Communication Sgsts”, Wiley Student Edition

Reference Books

1. Theodore S Rappaport, “Wireless Communicationsciilies and Practice” Second Edition
Pearson Education

2. John C. Bellamy, “Digital Telephony”, Third EditipkViley Publications

3. ThiagarajanVishwanathan, “Telecommunication Swiightystems and Networks”; PHI
Publications

4. Wayne Tomasi, “Electronic Communications Systerbffi; Edition; Pearson Education .

Syllabus for Final Year Engineering (Electronicsgl 8relecommunication Engineering) w.e.f. 2021 — 22

Pageb2 of 69



Kavayitri Bahinabai Chaudhari North Maharashtravgnsity, Jalgaon (M.S.)

High Speed Electronics
(Professional Elective Course — \JI

COURSE OUTLINE

Course | High Speed Electronics Short | HSE Course
Title: Title: Code:

Course description:

The course aims to give exposure on the band drggraaracteristics of
hetero-junction devices and fabrication techniques.

Lecture Hours/week No. of weeks Total hours Semester credits
3 14 42 3

Prerequisite course(s):

BEEE, Semiconductor Devices

Course objectives:

As semiconductor device geometry miniaturizes diiice becomes faster and some devices
move into the quantum-effect region. These higlpeed devices are the key components for
future electronic systems in communications, comgtcontrol, and consumer applications.
1. Important parameters governing the high speedpeance of devices and circuits.

2. To understand material properties.

3. To learn MOS diode, MOSFET, structure and opemat

4. To learn Metal semiconductor contacts and Megallator Semiconductor and MOS devices.
5. To learn High Electron Mobility Transistors.

Course outcomes:

After successful completion of this course the studvill be able to:

1. Knowledge of materials and basic issues (compoamic®nductor) used in high speed
devices and their

2. Properties related to the high speed and devices

3. Knowledge of the advanced technologies, devicesatipa along with their descriptive
models for high speed electron devices

4. Basic knowledge of the operation of selected optsbnic devices and to exploit small-
signal equivalent circuit models of high frequembgctron devices
(MESFETs, HEMTs, HBTS)

5. Ability to exploit physics-based mathematical madelr the analysis and the design of high
frequency electron devices (MESFETs, HEMTs, HBTS)

COURSE CONTENT

High Speed Electronics Semester: \ VI

Teaching Scheme: Examination scheme

Lectures: \ 3 hours/week End semester exam (ESE): 6darks
Duration of ESE: 03 hours
Internal Sessional Exams (ISE): | 40 marks

Unit—I: | No. of Lectures: 08 Hours | Marks: 12

Important parameters governing the high speed pedioce of devices and circuits:
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Transit time of charge carriers, junction capaats) ON-resistances and their dependence on
the device geometry and size, carrier mobility,idggoncentration and temperature; important
parameters governing the high power performanadeuices and circuits: Break down voltage,

resistances, device geometries, doping concentratd temperature

Unit—II: | No. of Lectures: 08 Hours | Marks: 12

Materials properties: Merits of 1l -V binary anefbhary compound semiconductors (GaAs, InP,

InGaAs, AlGaAs, SiC, GaN etc.), different SiC stures, silicon germanium alloys and silico
carbide for high speed devices, as compared tmrilbased devices, outline of the crystal

structure, dopants and electrical properties ssatagier mobility, velocity versus electric field

characteristics of these materials, electric

field characteristics of materials and device pssogg techniques, Band diagrams, homo and

hetro junctions, electrostatic calculations, Baagd gngineering, doping, Material and device
process technique with these 1lI-V and IV — IV seomductors.

N

Unit—III: | No. of Lectures: 08 Hours | Marks: 12

MOS Diode: Structure - band diagram - operatiorY €Characteristics - effects of oxide
charges - avalanche injection - high field effeatsl breakdown; Heterojunction Based
MOSFET: Band diagram - structure - operation - b\ C—V characteristics (analytical
expressions) - MOSFET breakdown and punch throwgibthreshold current - scaling
down; Alternate High k-dielectric Materials: HF-M®BBTs - SOl MOSFET - buried channel
MOSFET - charge coupled devices.

Unit-IV: | No. of Lectures: 09 Hours | Marks: 12

Metal semiconductor contacts and Metal InsulatomiSenductor and MOS devices: Nati
oxides of Compound semiconductors for MOS deviaas$ the interface state density rela

ve
ed

issues. Metal semiconductor contacts, Schottkyidragiode, Metal semiconductor Field Effect

Transistors (MESFETs): Pinch off voltage and thoddhvoltage of MESFETs. D.Q.

characteristics and analysis of drain current. ¥igjo overshoot effects and the related

advantages of GaAs, InP and GaN based devicesifir speed operation. Sub thresh
characteristics, short channel effects and theopmdnce of scaled down devices.

pld

Unit-V | No. of Lectures: 09 Hours | Marks: 12

High Electron Mobility Transistors (HEMT): Heteragction devices. The generic Modulati

Doped FET(MODFET) structure for high electron mipirealization. Principle of operation
and the unique features of HEMT, InGaAs/InP HEMTustures: Hetero junction Bipolar

on

transistors (HBTSs): Principle of operation and tiemefits of hetero junction BJT for high speed
applications. GaAs and InP based HBT device stracamd the surface passivation for stgble

high gain high frequency performance. SiGe HBTs #redconcept of strained layer devic
High Frequency resonant — tunneling devices, Regeananeling hot electron transistors

£S5,

Text Books:

1. C.Y. Chang, F. Kai, GaAs High-Speed Devices:siRisy Technology and Circuit Applications

Wiley
2. Cheng T. Wang, Ed., Introduction to Semicondu€echnology: GaAs and Related
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Compounds,

John Wiley & Sons

3. David K. Ferry, Ed., Gallium Arsenide Technolpgpward W. Sams & Co., 1985
4. Avishay Katz, Indium Phosphide and Related nelterProcessing, Technology and Devicg
Artech

House, 1992.

5. S.M. Sze, High Speed Semiconductor Devices,yil890) ISBN 0-471-62307-5

Reference Books:

1. Ralph E. Williams, Modern GaAs Processing Methddtech (1990), ISBN 0-89006-343-5
2. Sandip Tiwari, Compound Semiconductor Devicesiisy Academic Press (1991), ISBN 0+
12-
691740-X
3. G.A. Armstrong, C.K. Maiti, TCAD for Si, SiGe dri5aAs Integrated Circuits, The Instituti
of

Engineering and Technology, London, United Kingd@@07,ISBN 978-0-86341-743-6.

4. Ruediger Quay, Gallium Nitride Electronics, $ger 2008, ISBN 978-3-540-71890-1,
(Available on

NITC intranet in Springer eBook section)

5. Prof. Dr. Alessandro Birolini, Reliability Engdering Theory and PracticeSpringer 2007,
ISBN-10 3-

bn

540- 40287-X, Available on NITC intranet in SpringgBook section)
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Automotive Electronics and Electric Vehicle
(Open Elective Course — V)

COURSE OUTLINE

Course | Automotive Electronics and Electric Vehicle| Short | AEEV Course
Title: Title: Code:

Course description:

The objective of this course is to providen in-depth understanding of modeg
Automotive Electronics & Electric vehicle concepts, and imas types of sensors used
automobile vehicles.

n

Lecture Hours/week No. of weeks Total hours Semester credits

03 13 42

Prerequisite course(s)instrumentation, Microprocessor & MicrocontrollerdaDigital Signal
Processing.

The course requires knowledge about fundamentaloddrs, sensors,controllers, signal
processors and electric vehicles containing 2 st®MWK stroke engine.

Course objectives:

1. To study the basics concept of sensors& actsiator

2. To understand the principle of various motorsignal processors.

3. To familiarize the concept of Hall Effect Sers& combustion engine.
4. Provide strong foundation for understanding mi8electric vehicles.

5.To Learn the modern trends inhybrid engine vekiél electronically controlled automotives.

Course outcomes:

After successful completion of this course the studvill be able to:

1 Describe the basic concepts and applicationambussensors.

2. Analyze, test and use various types of testhentor electric vehicles.

3.Describe the concept of Cl & Plengines.

4.Apply the concept for measurement of various mpetarsof vehicles.

5. To describe the modern trends in different sraladtronically controlled hybrid vehicles.

COURSE CONTENT

Automotive Electronics and Electric Vehicle| Semester: ‘ VI

Teaching Scheme: Examination scheme

Lectures: 03 \ 3 hours/week End semester exam (ESE): 60 marks
Duration of ESE: 03 hours
Internal Sessional Exams (ISE): | 40 marks

Unit—I: | No. of Lectures: 09 Hours | Marks: 12

Use of Electronics In The Automobile-Concept of A System, Control Theory: Open Lg

Control & Close loop control, Instrumentation, SajrProcessing & Filtering, Electroni¢

Fundamentals, Instrumentation application of Miomputer

Unit—II: | No. of Lectures: 09 Hours | Marks: 12

Electronic Engine Control -Motivation For Electronic Engine Control, Concept An
Electronic Engine Control System, Engine Performneaherms, Electronic Fuel Control Syste

op
S

m,

Analysis of Intake Manifold Pressure, Idle speedtod, Electronic Ignition
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Unit-IIl: | No. of Lectures: 08 Hours | Marks: 12

Sensors and Actuators-Automotive Control System Applications of Sensérsd Actuators,
Throttle Angle Sensor, Temperature Sensors, Serfsard-eedback Control: Knock Sens
Automotive Engine Control Actuators, Electric Motdrctuator, Ignition System & Co
operation

Unit—IV: | No. of Lectures: 08 Hours | Marks: 12

Hybrid Electric Vehicles -Introduction to Hybrid Electric Vehicles: Historyf dwybrid and
electric vehicles, social and environmental impactaof hybrid and electric vehicles, impact
modern drive-trains on energy supplies.

Hybrid Electric Drive-trains: Basic concept of hibitraction, introduction to various hybr
drive-train topologies, power flow control in hythridrive-train topologies, fuel efficieng
analysis.

d

Unit-V: | No. of Lectures: 08 Hours | Marks: 12

Energy Storage - Introduction to Energy Storage Requirements ybritl and Electric Vehicles
Battery based energy storage and its analysis, Caklbased energy storage and its analy
Super Capacitor based energy storage and its #@)aRlgwheel based energy storage and
analysis, Hybridization of different energy storadgvices. Sizing the drive system: Match
the electric machine and the internal combustiagiren(ICE).

SIS,
its
ng

Text Books:

1. William B. Ribbens — Understanding Automotive&itonics-An Engineering Perspective,
Butterworth-Heinemann, An imprint Elsevier, Firatllan reprint 2014, ISBN 978-93-5107-
1518

2. Al Santini- Automotive Technology, Cengage La&agn India Edition, 2011, ISBN 978-81-
3151412-2.

3. C. Mi, M. A. Masrur and D. W. Gao, “Hybrid Elect Vehicles: Principles and Applications
with Practical Perspectives”, John Wiley & Sons] 20

Reference Books:

1. K. K. Ramalingam- Automobile Engineering, ScitekoReation, Second Edition.
J.D.Kraus,”Antennas, McGraw-Hill,1988.

2. S. Onori, L. Serrao and G. Rizzoni, “Hybrid Electvehicles: Energy Management
Strategies”, Springer, 2015.

3. M. Ehsani, Y. Gao, S. E. Gay and A. Emadi, “ModElectric, Hybrid Electric, and Fuel
Cell Vehicles: Fundamentals, Theory, and DesigiROPress, 2004.

4. T. Denton, “Electric and Hybrid Vehicles”, Routlex)016.
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Cyber Security
(Open Elective Course — V)

COURSE OUTLINE

Course | Cyber Security Short | CS Course
Title: Title: Code:

Course description:

Cyber Security course focuses on cyber threatcgner security that provides the much nee
awareness in the times of growing cybercrime em@sod

ded

Lecture Hours/week No. of weeks Total hours Semester credits

3 14 42 3

Prerequisite course(s):

Computer Network

Course objectives:

To understand Cybercrime and Cyberoffenses.

To understand Cybercrime through portable devices.
To understand tools and methods used in Cybercrime.
To understand Phishing and Identity theft.

To understand Computer Forensics.

A A

Course outcomes:

After successful completion of this course the studvill be able to:

Determine the act of Cyberoffenses.

Determine the Cybercrime through portable devices.
Determine the methods used in Cybercrime.
Determine Phishing and Identity theft.

Describe Computer Forensics.

A A

COURSE CONTENT

Cyber Security Semester: | VI

Teaching Scheme: Examination scheme:

Lectures: \ 3 hours/week End Semester Exam (ESE): éoarks

Duration of ESE: 03 hours

Internal Sessional Exam (ISE): 40 marks

Unit-I: | No. of Lectures: 08 Hours | Marks: 12

Introduction to Cybercrime: Introduction, Cybercrime: Definition and Origio$ the Word,
Cybercrime and Information Security, Who are Cyhermals?, Classifications of Cybercrime

Cyberoffenses: How Criminals Plan Them Introduction, How Criminals Plan the Attack
Social Engineering, Cyberstalking, Cybercafe andbeCgrimes, Botnets: The Fuel f
Cybercrime, Attack Vector, Cloud Computing.

Unit-Il: | No. of Lectures: 08 Hours | Marks: 12
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Cybercrime: Mobile and Wireless Devices Introduction, Proliferation of Mobile and Wireless

Devices, Trends in Mobility, Credit Card Frauds Mobile and Wireless Computing Era,
Security Challenges Posed by Mobile Devices, RegiSettings for Mobile Devices,
Authentication Service Security, Attacks on Mollell Phones, Mobile Devices: Securjty
Implications for Organizations, Organizational M&&s for Handling Mobile device related
security issues, Organizational Security Policiesl &easures in Mobile Computing Efra,

Laptops

Unit-II: | No. of Lectures: 08 Hours | Marks: 12

Tools and Methods Used in Cybercrime:Introduction, Proxy Servers and Anonymize

FS!!

Phishing, Password Cracking, Keyloggers and Spysyafeus and Worms, Trojan Horses and

Backdoors, Steganography, DoS and DDoS Attacks, B{@ttion, Buffer Overflow, Attacks o
Wireless Networks

Unit—IV: | No. of Lectures: 09 Hours | Marks: 12

Phishing and Identity Theft: Introduction, Phishing, Identity Theft (ID Theft)

Understanding Computer Forensics:Introduction, Historical Background of Cyberforerssi

Digital Forensics Science, The Need for Computerefsics, Cyberforensics and Digital

Evidence, Forensics Analysis of E-Mail

Unit=V: | No. of Lectures: 09 Hours | Marks: 12

Computer Forensics: Digital Forensics Life Cycle, Chain of Custody Cept; Network
Forensics, Approaching a Computer Forensics Inyatstin, Computer Forensics a

hd

Steganography, Relevance of the OSI 7 Layer ModeComputer Forensics, Forensics and
Social Networking Sites: The Security/Privacy ThseaChallenges in Computer Forensics,

Special Tools and Techniques, Forensics Auditingjférensics

Text Books:

1. Nina Godbole and Sunil Belapure, “Cyber SecuritWijley India Publication, 2014

Reference Books:

1. Nina Godbole , Information Systems Security , Willegia Publication
2. V.K. Pachghare, Cryptography and Information séguRHI, Second edition
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Robotics
(Open Elective Course — V)

COURSE OUTLINE

Course | Robotics Short| RO Course
Title: Title: Code:

Course description:

In this course, students take on the roles of machhengineers, computer scientists and
electrical engineers. Students research dynamiogniatics and sensofBopics such a
such as motion planning and obstacle avoidancecigl and acceleration, serial cha
mechanisms, pneumatic actuators, and drive cirapsovered.

n

Lecture Hours/week No. of weeks | Total hours Semester credits
3 14 42 3

Prerequisite course(s):

Course objectives:

To understand structures and classifications iotiob

To gain knowledge of types of actuators and sensa@otics.

To understand and learn robotic transformations.

To know different analysis techniques for robotiiegmatics and dynamics.
To learn control techniques for robotic programming

arnNE

Course outcomes:

After successful completion of this course the studvill be able to:

1. Explain structure and classification of robots.

2. Define role of actuators, sensors and vision systerobotics

3. Describe various transformations in robots.

4. Analyze the different kinematics and dynamics inats.

5. Apply control techniques for programming in robetic

COURSE CONTENT

Robotics Semester: | VI

Teaching Scheme: Examination Scheme

Lectures: \ 3 hours/week End Semester Exam (ESE): @arks
Duration of ESE: 03 hours
Internal Sessional Exam (ISE): | 40 marks

Unit—I: | No. of Lectures: 09 Hours | Marks: 12

Introduction to Robotics:
Robots, History of Robots, Robots Usage, Basic cBire of Robots, Classification of
Robots by Applications, classification by Coordma&ystems, Classification by Actuatipn
System, Classification by Control System, Robassifcation by programming method.
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Unit-II: | No. of Lectures: 08 Hours | Marks: 12

Robot Actuators, Sensors and Vision:

Robot Actuators: Pneumatic , Hydraulic and Electric

Robot Sensors: Sensor classification, Internal @sng&xternal Sensors, Sensor selection
Vision System in Robots.

UnitIIl: | No. of Lectures: 09 Hours | Marks: 12

Transformations and Statics in Robotics:
Robot Architecture, Pose of Rigid Body, Coordinaieansformation, Denavit and
Hartenberg(DH) Parameters
Forces and Moment balance, Recursive Calculati@giivalent Joint Torque, Role of
Jocobian in Statics.

Unit—IV: | No. of Lectures: 08 Hours | Marks: 12

Kinematics and Dynamics
Forward Position Analysis, Inverse Position Anadysfelocity Analysis, Inerita Propertie
Eular- Lagrange Formulation, Newton — Eular Formatg Recursive Newton — Eular
Algorithm

o

Unit-V: | No. of Lectures: 08 Hours | Marks: 12

Robotic Control and Programming:
Control Techniques, Second Order Linear Systemsdiback Control and its Performance,
Non Linear Trajectory Control, State Space Repitasem and Control, Stability, Cartesian
and Force Controls, Robotic Programming

Text Books:

1. Saha, S.K., “Introduction to Robotics, 2nd EditiMgGraw-Hill Higher Education, New|
Delhi, 2014.

Reference Books:

1. Niku Saeed B., “Introduction to Robotics: Analys&ystemsApplications”, PHI, New,
Delhi.

2. Mittal R.K. and Nagrath 1.J., “Robotics and Contrdlata McGraw Hill.

3. Mukherjee S., “Robotics and Automation”, Khanna l&kiing House, Delhi.

4. Craig, J.J., “Introduction to Robotics: Mechaniosl £ontrol”, Pearson, New Delhi,
2009.

5. Mark W. Spong, Seth Hutchinson, and M. Vidyasa@&opbot Modelling and Control”,
John Wiley and Sons Inc, 2005.

6. Steve Heath, “Embedded System Design”, 2nd Editl@wnes, Burlington, 2003.
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Communication Lab-Il

LAB COURSE OUTLINE

Course | Communication Lab-lII Short | CL-II Course
Title: Title: Code:

Course description:

The communication Lab —Il is based on Microwavetlgeand Technique and Embedded
System.

Laboratory Hours/week No. of weeks Total hours Semester credits
2 14 28 1
End Semester Exam (ESE) Pattern: | Practical (PR)

Prerequisite course(s):

Electromagnetic Wave and Microcontroller

Course objectives:

1. To understand Analysis of Waveguides and gamptete knowledge about Microwave
Components.

2. Design of Impedance Matching and Tuning usimgded and distributed elements for

network.

3. To Analysis and study characteristics of micreevtube Generators and Amplifiers.

4. To Analysis and study characteristics of micreev&emiconductor of detector, switch,
generator

5. Introduce students to embedded systems desipdnd hardware programmers

6. Give the students skills in both simulation gnactical implementation of the basic building
blocks of a ARM including timers, counters, PWM geation, I/O techniques and requiremen
A/D conversion, serial communications.

J

Course outcomes:

Upon successful completion of lab Course, studélhbe able to:

1. Understand various parameters of waveguide aaadiicomponent as per applications.

2. Able to design impedance matching network for tsansmission line or system.

3. Able to analyze and find applications and litnitas of microwave tube Generators and
Amplifiers.

4. Able to analyze and find applications and litntias of microwave Semiconductor devices.
5. Able to understand basics of embedded system.

6. Understand the use of IDE tools

7. Understand the interfacing of basic 1/0O devidesLED, LCD, 7-Segment

8. Able to interface switch, stepper motor and enpént RTOS behavior.

LAB COURSE CONTENT

Communication Lab-II Semester: \ VIII

Teaching Scheme: Examination scheme:

Practical: 2 hours/week End Semester Exam (ESE): ® 25 marks
Internal Continuous Assessment 25 marks
(ICA):
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(Note: Minimum EIGHT experiments to be performeahfrGroup - A / Group - B)
Group - A
1 Plot and study V-1 Characteristics of GUNN Diode
2 Plot and study Reflex Klystron Characteristics
3 Measurement of Attenuation (Fixed and Variable)
4 Microwave Junction: Power splitting Charactecs{E / H/ EH plane tee)
5 Measurement of coupling factor, insertion lossedivity and isolation of
Directional coupler
6 Study of Circulators (Y or T Type) and Isolat@measurement of isolation)
7 Measurement of VSWR (using Vmax / Vmin method)
8 Plot radiation pattern of horn antenna.
9 Plot radiation pattern of parabolic antenna.
10 Measurement of unknown impedance using smith cha
Group- B
. Study of IDE (integrated development environment
. C-Program to explore timers / counter.
. C-programs for interrupts.
. Program to interface LED and switch.
. Program to interface LCD.
. Program to interface Keyboard and display kegged on LCD.
. Program to interface stepper motor.
. Writing basic C-programs for | / O operations.
. Implementation of USB protocol and transferritaga to PC.
10. Implementation of algorithm /program for thecrocontroller for low power modes.

OCO~NOOUTA, WN P

Text Book

1. Samuel Liao, Microwave Devices and Circuits,rBea Education, 3/e,

2. Annapurna Das, Sisir Das, Microwave EngineerigH, 2/e

3. David M. Pozar, Microwave Engineering, Wiley imd4/e

4. Sisodia, Gupta, Microwaves : Introduction todQits, Devices and Antennas, New Age,
1/e.

5. Rajkamal - Embedded Systems, TMH, Second edition

6. Andrew sloss “ Arm System Developer guide”

7. Data sheet and User manual of LPC2148.

8. Dr.K.V.K.K. Prasad - Embedded / real time systBmeamtech.

Reference Books:

1. Manojit Mitra, Microwave Engineering, Dhanpati Rae

2. Robert E Collin, Foundations for Microwave Eregning, Wiley India, 2/e

3. Simon Ramo, Fields and Waves in Communicati@ctibnics, Wiley India, 3/e
4. K K Sharma, Fundamentals of Microwave and Rasgineering, S Chand. 1/e
5. Steve Furber - ARM System-on-Chip Architecti?earson

6. Jean J Labrose - MicroC / OS-II, Indian Low Bridition

Guide lines for ICA:
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Students must submit ICA in the form of journalckassignment should be well documented.
Faculty in charge will assess the assignments montdisly and grade or mark each assignment
on completion date declared for each assignments.

Guidelines for ESE:

ESE will be based on the Laboratory assignmentsnitddl by the students in the form |of
journal. In the ESE (PR), the students may be asiguberform the practical assignment with
minor modification.
Evaluation will be based on the paper work of atpam, understanding of the logic and the

syntax, quality of the program, execution of th@gsam, type of input and output for the
program.
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Computer Network Lab

LAB COURSE OUTLINE

Course | Computer Network Lab Short | CNL Course
Title: Title: Code:

Course description:

Laboratory Hours/week No. of weeks Total hours Semester credits
2 14 28 1
End Semester Exam (ESE) Pattern: | Practical (PR)

Prerequisite course(s):

Computer Fundamental and Basics of Analog and &igibmmunication

Course objectives:

1. Build an understanding of the fundamental cotscepcomputer networking.

2. Familiarize the student with the basic taxon@ng terminology of the computer
networking area.

3. Introduce the student to advanced networkingepts, preparing the student for
entry Advanced courses in computer networking.

4. Allow the student to gain expertise in some Hjgeareas of networking such as the
design and maintenance of individual networks.

Course outcomes:

Upon successful completion of lab Course, studdlhbe able to:

1. Independently understand basic computer netteatknology.

2. Understand and explain Data Communications 8yatad its components.

3. Identify the different types of network topolegiand protocols.

4. Enumerate the layers of the OSI model and TCEABIain the function(s) of each
layer.

5. ldentify the different types of network deviaasl their functions within a network

LAB COURSE CONTENT

Computer Network Lab Semester: | VI

Teaching Scheme: Examination scheme:

Practical: \ 2 hours/week End Semester Exam (ESE): ® 25 marks
Internal Continuous Assessment 25 marks
(ICA):

(Note: Minimum EIGHT experiments to be performed)
Study of different types of Network cables and Bcatly implement

The cross-wired cable and straight through callggudamping tool.
Study of Network Devices in Detail.

Study of network IP.

Connect the computers in Local Area Network.

aprwbdE
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Performing an Initial Switch Configuration

Configuration of Router and Study of Routing betawvéANs.
Implementing an IP Addressing Scheme

. Observing Static and Dynamic Routing

10 Configuring Ethernet and Serial Interfaces

11.Performance of CDMA

12.Three node point to point network

13. Transmission of Ping messages

14.Implementation of LAN using Multiuser Windows opgoa system.

© 0N

Text Books:

1. Andrew S Tanebaum - Computer Networks, 4th Etl/ Pearson education.
2. Behrouz A Forouzan - Data Communication and Nete; 3rd Ed. TMH.

Reference Books:

1. Irvine Olifer - Computer Networks: Principles, Tedhogy and Protocols, Wiley India.
2. William Stalling — Data and Computer communicatiorth Ed. PHI
3. S. Keshav ,”An Engineering Approach to Compdtetworking”, Pearson Edu.

Guide lines for ICA:

Students must submit ICA in the form of journalcEassignment should be well document
Faculty in charge will assess the assignments montisly and grade or mark each assignn
on completion date declared for each assignments.

ed.
nent

Guidelines for ESE:

ESE will be based on the Laboratory assignmentsndtdd by the students in the form
journal. In the ESE (PR), the students may be askgubrform the practical assignment w
minor modification.

Evaluation will be based on the paper work of atpam, understanding of the logic and t
syntax, quality of the program, execution of th@gsam, type of input and output for t

of
ith

program.
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Project

LAB COURSE OUTLINE

Course Title: Project Short | PROJ Course
Title: Code:

Course description:

Project represents the culmination of study towales Bachelor of Engineering degree. The
project offers the opportunity to apply and extematerial learned throughout the program. The
emphasis is necessarily on facilitating studentnieg in technical, project management and

presentation spheres.

Laboratory Hours/week | No. of Total hours Semester credits
weeks
6 14 84 3
End Semester Exam (ESE) Pattern: | Oral (OR)

Prerequisite course(s):

Course objectives:

1. To understand the basic concepts & broad principlgsojects.

2. To understand the value of achieving perfectioproject implementation & completion.

3. To apply the theoretical concepts to solve problevith teamwork and multidisciplinar
approach.

4. To demonstrate professionalism with ethics; presdfdéctive communication skills and

relate engineering issues to broader societal xonte

Course outcomes:

Upon successful completion of lab Course, studélhbe able to:

Demonstrate a sound technical knowledge of théacted project topic.
Undertake problem identification, formulation aradiusion.

Design engineering solutions to complex problenigimg a systems approach.
Conduct an engineering project

Demonstrate the knowledge, skills and attitudes pfofessional engineer.

A A

LAB COURSE CONTENT

Project Semester: | VI
Teaching Scheme: Examination scheme:
Practical: 6 hours/week | End semester exam (ESE): @ | 50
marks
Internal Continuous Assessment 50
(ICA): marks

In continuation with Project (Stage — I) at Semest&/Il, by the end of Semester — VIII, tk
students should complete implementation of ideafm@sulated in Project (Stage — I). It m
involve fabrication / coding, experimentation, dataalysis within realistic constraints such
economic, environmental, social, ethical, healtti safety, manufacturability, and sustainabil
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It may also include testing, results and reporttingi Each student group should submit
complete project report at the end of Semester-Mithe form of Hard bound. Assessment ffor
the project shall also include presentation bystieents.

Each student group is required to maintain sepdogt®ook for documenting various activities
of the project.

Suggestive outline for the complete project repds follows.

Abstract

Chapter 1. Introduction

» Background / Literature Survey

* Motivation

* Problem Definition

e Scope

* Objective

» Selection of Life cycle Model for Development
» Organization of Report

*  Summary

Chapter 2. Project Planning and Management
* Feasibility Study

* Risk Analysis

* Project Scheduling

» Effort Allocation

» Cost Estimation

e Summary

Chapter 3. Analysis

* Requirement Collection and Identification

* H/w and S/w Requirement (Data, Functional and Beinal)
* Functional and non-Functional Requirements

» Software Requirement’s Specification (SRS)

*  Summary

Chapter 4. Design

» System Arch

» Circuit Diagram and Data Flow Diagram

* UML Diagrams (Use case, Class, Sequence, Compdbeptoyment, State chart, Activity
diagram etc.)

e Summary

Chapter 5. Coding/Implementation
» Algorithm/Steps
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» Software and Hardware for development in detail
* Modules in Project

Chapter 6. Testing

* Black Box/White Box testing

* Manual/Automated Testing

» Test Cases Identification and Execution (Test t2sénput, Output, Expected Output,
Actual Output, Result (Pass/Fail) etc.)

Chapter 7. Results and Discussion

Chapter 8. Conclusion & Future Work

Bibliography

Index

Appendix

Guide lines for ICA:

The Internal Continuous Assessment (ICA) for progll be based on continuous evaluation
of students’ performance, active participation, Whealge / skill acquired throughout semester

and presentation by the students. The assessmalitb&h done jointly by the guide and

departmental committee. A three-member departmentamittee including guide, appointed

by

Head of the department, shall be constituted ferabsessment. The assessment for Project in

Semester — VIII shall be as per the guidelinesrginelable — B.

Table — B
Assessment by Guide Assessment by Departmental
Committee
Sr | Nam | Attendan| Implement| Resu| Rep | Depth of | Presenta Demonstra Tot
. | eof ce/ ation Its ort | Understan| tion tion al
N | the | Participa ding
0. | Stud tion
ent
Marks 5 5 5 5 10 10 10 50

Guidelines for ESE:

In End Semester Examination (ESE), the student Imeagsked for presentation / demonstra

ion

and questions on Project. Evaluation will be basedanswers given by students in qgral

examination.
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