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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Covt., Alliliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of rechnology (B.Tech.) vII Semester (Electronics & Tele Communication Engineering)

we■ 2023
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Totol
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Contsct llours Per Week
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( redits

l he(,r、 l'rsrticrl

l P
llnd tヽ nl

llid Sem.

Exam.
Quiz/
Assignment

l,.nd Scrrr. :′.lbヽ (〕 rk

: l,(171 PIりC Prolessional lllective Coursq-lll 3 1 4
EC72 ()EC Open Elective Course-ll 3 1 4

3 EC73 PCC lV&Digital l)ispiay Dcviccs 3 2 4
4 1,C74 PCC Optical Conlmunioation 150 3 つ 4
I,C75 PCC Antenna & Wave Propagation 30 3 4
I〕C76 Иヽ( lndustrial Traininc Evaluation 4

Total 350 100 50 150 100 つ

フ I:(177 I)iC
SclFLcarning Prcscntation

(SWAYAIN4 NPTELIM00C) 8

8 Иヽ(1
NSS/NCC/Swatchhata
Abh iyan/Rural 0utreach Qualilier

Additional Course lbr llonours or Minor Spccialization
Permitted to opt for maximum 8 credits against additional MOOC courses in subject code EC77 for the award
of Honours (Minor Specialization),

Note: 01. Departmental BOS will decide Iist ofthree/fbur elective subjects fbr each PEC and OEC.
02. MOOCNPTEL subjects shall be taken with permission of HOD/Coordinator
03. Industrial training presentation & viva shall takeplacein Vll Sem. which students have already done in VI Sem.

Professional Elective Course-ll I
S No

Subjcca ('ode Subject Name

1 EC71A Adr anced Communication
2 じC7H〕 lllired Signal l)esign
3 EC71(1 Iruzzy Logic & Neural Network

I hour lecture (1,) = I credit

Open Elcctive ('ourse-ll

S No Subject Code Subject Name

1 ItC72A Digital lmage Processing
2 EC72B Intemct ol 'lhings

3 l:(72C r bel Sceurilv

l hour Tulorial(T)‐ 1 2 hour Practical (P) : I crcdit

PEC: Professional Elective Course, OEC: Open Elective Course, PCC: Professional Core Course, DLC: Distance Learning Course, MC: Mandatory I
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Gofi., Afiiliated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofTechnology (B. Tech.) yII Semester (El€ctronics & Tel€communication Engg.)

COURSE CONTENTS w.e.f. July 2023

COl Basic study of carrier and symbol syn-hronEati6i

Knowledge of multicarrier modulation

ffi
C02

C03

C04 Discuss various

Illustrat€ cognitiye radio -kl^46)9C05

ANA JHAR:A

MODULE-I

Carrier and Symbol Synchronization: Signal parameter estimation. The likelihood function, Carrier recovery and symbol
synchronization in signal demodulation, Carrier phase estimation, Maximum likelihood carrier phase estimation, The phase
locked loop, Effect of additive noise in phase estimation, Decision directed loops, Symbol timing estimation, Maximum
likelihood timing estimation, Nondecision direct€d timing estimatioq Joint estimation of carrier phle and symbol timing.

MODULE.II

Multicarrier Modulation: Data transmission using multiple carrien, Multicarrier modulation with overlapping sub channels,
Mitigation ofsubcarrier fading, coding with interleaving overtime and frequency, Frequency equalizatlon, eaaptive toaaing.
Discrete Implementation of multicarrier The cyclic prefix, Challenges in multicarrier iystems, peak to ayerage power ratio,
Frequency and timing offset.

MODULE-III

Multiuser Communications: Introduction to multiple access techniques, Capacity of multiple access methods, code division
multiple access, CDMA signal and channel models, The optimum receiver, Suboptimum receivers, performance
characteristics ofDetectors, Random access methods, ALOHA systems and protocols, carrier sense systems and protocols.

MODULE-IV

wSN: Introduction to wireless sensor networks, Sensor network architectu€, Routing protocols, Classifications, Design
issues and Applications.

MODULE.V

Cognitive Networks: Definition' Requirements, Cognitive radio, CrossJayer design, Cognitive process, cognitive network
design.

References:

l. J. G. Proakis: Digital Communications, McGraw Hills.
2. A. Goldsmith: Wireless Communications, Cambridge University press.
3. U. Madhow: Fundamentals of Digital Communication, Cambridge Univenity press.
4. H. Anlan: Cognitive Radio, Soflware Defmed Radio, and Adaptive Wireless Systems, Springer

Cours€ Outcomes:
Upon successful completion ofcourse students will be able to:
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Su bj ect
Code Subject Name Maximum Marks Allotted Total

lMarks
Hours/
Week

Total

Credits

EC7:A Advanced
Communication

Theorv Practical

Ｅｎｄ蹴
Mid―ヽ m.
Exam

Quiプ
Assignment

End
Sem

Ｌａｂ

ｗ。ｒｋ 100
l T P

4
70 10 3 1
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Afliliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofTL'chnolory (B. Tech.) YII Semester (Electronics & Tel€communication Engg.)

COURSE CONTENTS w.e.f. July 2023

Module I:
Analog and discrete-time signal processing, introduction to sampling theory; Analog continuous-time filte6:
passive and active filters; Basics ofanalog discrete-time filters and Z-transiorm. -

Module II:
Switched-capacitor filters- Non idealities in switched-capacitor filters; Switched-capacitor filter architectures;
Switched-capacitor fi lter applications.

Module III:
Basics of data converters; successive approximation ADCs, Dual slope ADCs, Flash ADCs, pipeline ADCs,
Hybrid ADC structures, High-resolution ADCs, DACs.

Module IV:
Mixed-signal layout, Interconnects and data transmission; Voltage-mode signaling and data transmission;
Currenrmode signaling and data transmission.

Module V:
Introduction to frequency synthesizers and synchronization; Basics ofpLL, Analog pLLs; Digital pLLs; DLLs.

Texl /References:

l. R.Jacob Baker, "CMoS Mixed Signal Circuit Design", wiley Indi4 IEEE press, reprint 200g.
2. R.Jacob Baker,'tMos circuir Design, Layout and simularion,', wiley India, IEEE press, Second Editior;

reprint 2009.

3. Behzad Razavi,"Design of Analog cMos Integated circuits" McGraw Hill,33rd Reprint,2016.

Course Outcome:

At the end ofthis course students will demonstrate the abilitv to

…

Subject
Code

Subject Name Maximum Marks Allotted Total
Marks

Hours/
Week

TOtal

Credits

EC71B
Mixed Signal

Design

Theorv Practical
End
Sem.

Mid-Sem.
Exam

Quiz/
Assignment

End
Sem

Lab
work 1∞

L T P
4

70 20 10 ５^
1

Col. Undersrand rhe concepts for mixediftniilirciG
CO2. Analyze the characteristics of IC bEEdt OSTtted
CO3. Design ofvarious data converter architicture circuG
Co4. Analyze the signal to noise r@

various analog and aigitat el-Laircuits and syslems"
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Affiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofTechnolog, (8. Tech.) Vll Semester (Electronics & Telecommunication Engg.)

COURSE CONTENTS we.■ Julv 2023

Subject
Code

Subject Name Maximum Marks Allotted Total
Marks

Hou rs/
Week

Total
Credits

EC71C
Fuzy Logic
& Neural
Network

Theory Practical
End
Sem.

Mid-Sem.
Exam

Qu izl
Assignment

End
Sem.

Lab
work llXl

L T P
4

70 20 10 3 1

MODULE-I: Classical & Fuzzy Sets

Introduction to classical sets - properlies, Operations and relations; Fuzzy sets, Membership, Uncertainty,
Operations, properties, fuzzy relations, cardinalities, membership functions.

MODULE-II: Fuzy Logic System Components

Fuzzification, Membership value assignment, deveropment of rule base and decision making system,
Defuzzification to crisp sets, Defuzzification methods.

MODULE-III: Introduction to Neural Networks

Introduction, Humans and Computers, organization of the Brair! Biological Neuron, Biological and Artificial
Neuron Models, Hodgkin-Huxley Neuron Model, Integrate-and-Fire Neuron Model, Spiking Neuron Model,
characteristics of ANN' Mcculloch-Pitts Model, Historical Developments, potential Applications of ANN.
Anificial Neuron Model, operations of Artificial Neuron. Types of Neuron Activation Fmction, ANN
Architectures' Classification Taxonomy of ANN-Connectivity, Neural Dynamics (Activation and Synaptic),
Leaming Strategy (Supervised, Unsupervised, Reinforcement), Leaming Rules, Types ofApplication

MODULE-IV: Single and Multi Layer Feed Fonuard Neural Networks

Introduction, Perceptron Models: Discrete, Continuous and Mulri-Category, Training Algorithms: Discrete and
Continuous Perceptron Nefworks. Perceptron Convergence theorem, Limitations of the perceptron Model,
Applications, credit Assignmenl problem, ceneralized Delta Rule, Derivation of Back propagation (Bp)
Training. Summary of Back propagation Algorithm, Kolmogorov Theorem, Leaming Diffrlulties and
Improvements.

MODULE-V: Applications Neural network applications:

Process identification, contml' fault diagnosis and load fore casting Fuzzy logic applications; Fuzzy logic control
and Fuzzy classifi cation.

Refercnce Books:

l. Neural Networks, Fuzzy logic. Genetic algorithms: synthesis and apprications by Rajasekharan and Rai -
PHI Publication
2. Neural Networks - James A Freeman and Davis Skapur4 pearson Education,2002.
3. Neural Networks - Simon Hakins, pearson Education
4. Neural by C.Eliasmith and cH.Anderson, pHI Neural Networks 4nd Fuzz) Logic system by Ban Kosko,
PHI Publications -l*vn->-.---

w. e+4 "-)4:;:H1l [i J':#i}..
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Jabalpur Engin e e ring College

Jabalpur - 482 0l I (M'P'l



Course Outcomes:

Upon successful completion of course students will be able to:

C01 lntroduction to Neural Network

C02 Differentiate between single and multilayer feed forward neural network

C03 Discuss classical and fuzzf sets

C04 Knowledge of fuzy logic system components

C05 Illustrate vadous Neulal network application
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Jabalpur EngiDeering College, Jabalpur
(Declared Autonomous by MP Govt., Alliliated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofTechnology (B. Tech.) vII Semester (Electronics & Telecommurication Engg.)

COURSE CONTENTS w.e.f. July 2023

Su bj ect
Code

SutteCt

N3me Maximum Marks Allotted Total

Marks
Hours/
Week

Total
Credits

EC72A
Digital

lmage
PЮ cessing

Theory Practical
Ｅｎｄ

Ｓｅｍ．

Mid―Sem
Exam

QuiZ/
Assignment

End
Sem

Lab
work 1410

L T P
4

70 20 10 3 1

MODULE-I
DIGITAL IMAGE PRoCESSING: Elements of digital image processing system, tmage acquisition using sensors, tmage
formation and conu-ast sensitivity, sampling and quantization,-Neighbors ofa pixet, o-istance measures, plxel connectivity,
Image geometry.

MODULE-II
IMAGE ENHANcEMENT: Definition, Spatial domain methods, Conkast stretching, Slicing, Averaging, Frequency domainmethods Histogram modiE' techniques, Neighborhood avemging s€gmentation tohniqi"., rrae-aia'ana filtering, Edge
detection, lmage sharpening by differentiatiorl Low and high fiss 

-filtering.

MODULE-III
IMAGE TRANSFoRMS: Introduction to Fourier transform-DFT, Properties of two dimensional DFT, Average value, FFTalgorithm, walsh bansforms. Hadamard transform, Haar transform, K-L transform, Discrete cosine u-ansf,orm, wavelettransform and comparison ofall transforms.

MODULE.IV
IMAGE RESTORATION: Definitio& Degradation model, Discrete formulation, Circulant matrices, Block circulantmatrices, unconstrained and Constrained restorations, Invene filtering, wiener filter, n"rto.ti* ii .fitiui ao,,uln

MODULE.V
IMAGE ENCoDING: objective and subiective fidelity criteria, Basic encoding process, variable length codin& RunJengthcoding' LZI Bit-plane codin& Lossy and lossless compressions, Transform i"oi"g, w"*l"i"Ji"iliir-u!" 

"o-p."rrron.Introduction to a[ image compression techniques and standards, ccITT, JPEG, Jp;c 2000, vi;;;il;:sion standards,Basics of pattem rerognition and applications.

Reference Books:
l 'Digital ftnage Processing" by Rafaer, c. Gonzlez and paul, Mntz, Addision-wesley publishing company.
2. "Fundamentals of Digital Image processing', by Anil K. Jain prentice Hall.
3. "Digital lmage Processing', by Sosenfeld and Kak. A.C., Academic press.
4. The lmage Processing Handboo((5/e), CRC,2006 bv J.C. Russ.
5 Digital Image Processing wirh MATLAB by R.c. Gonzalez & RE. woods, prentice Hall2003.
Course Outcomes:

Upon successful completion ofcourse students will demonstrate the abilitv to:

COl Knowledge ofelemffi
C02 -

eo
ul'P'!lllLlnlc5rul.rtluIltrcnn!ouesrntrrortettmaoa

C03
C04
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BHAVANA JHAR:A
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' Rca'dsr, Dept. o{ Eleclronics
& Telecom mu n ications Engg.
Jabalpur Engrne.,ring College
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MPGovt., Alliliated to RGPV Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofTechnolory (8. Tech.) VII Semester (Electmnics & Telecommunication Engg.)

COURSE CONTENTS w.e.f. July 2023

Subject
Code

Su bjecr
Name

Maximum Marks Allotted Total
Marks

Hours/
Week

Total

Credits

EC72B Internet of
Things

Theorv Practical
End
Sem.

Mid― Sem.

Exam
Quiz/

Assignment
End
Sem.

Lab
work 100

L T P
4

70 20 10 3 1

MODULE-I:

IoT lntroduction and Fundamentals: Deciphering the term loT. Applications where loT can be deployed,
Benefitychallenges of deploying an IoT, IoT components: Sensors, front-end electronics (amplifiers, filtering,
digitization), digital signal processing, data transmission, choice oFchannel (wircd/wireless), back-end data analysis.
Understanding packaging and power constraints for loT implementation, ' 

, .

MODULE-II:

Signals, Sensors, Actuators, lnterfaces: Sensors: types, signal types, shape and strengt[ Sensor non-idealities:
Sensitivity and offset drift noise, minimum detectable signal. nonlinearity, Read-out circuits: Instrumentation-amplifier,
SNR definition' noise-bandwidth- power trade off, Circuit component mismatch and mitigation techniques (calibration,
chopping' auto zeroing etc.), Power/energy considerations, Basic signa.l processing (filtering, quantization, computation,
storage),

MODULE.III:

Networking in IoT: Review of communication Network, challenges in Networking of loT Nodes, range, bandwidth,
Machine+o-Machine (M2M) and loT Technology Fundamentals, Medium Access Control (MAC) protocols for M2M
communications. standards for the IoT, Basics of 5G cellular Networks and 5c loT communications, Low-power
wide Area Networks (LPWAN), wireless communication for loT: channel models, power budgets, data rates, IoT
Security and Privacy, MQTT protocol, publisher and Subscriber Model

MODULE.tY:

Cloud Computing in IoT Cloud computing platform (open source) and local setup of such environment, embedded
software relevant to microcontroller and loT plarforms (enterprise or consumer), user interfaces

MODULE-V:

Data Analysis for IoT applications' Statistics relevant to large dat4 linear regression, Basics ofclustering, classification

Reference Books:

l. S. Vitturi, C. Zunino and T. Sauter, ..lnduslrial Commrmicalion Systems and Their
Generation Ethemet, IIoT, and 5G,- in proceedings of the IEEE, vol. 107, no. 6, pp.
I 0. l I 09iJPROC.20 19.29 t3443.
2 F JOhn Di鴫 R Vahidniaand A Rttmati,“ wearables and the lnternet oflhings(IOD,ApplicatiOns,Opportuntis,
and Challenges:A Survcy,''in IEEE Acccss,VO1 8,pp 69200-69211,2020,doi:101109/ACCESS 2020 2986329.

1鳥鷹羅I漱盤幣Fttζ惚喪ち競昭職霊l

Future Challenges: Next-
94zl-961, June 2019. doi:



4 S Vitturi,C Zunino and T Sauter,``IndustHal Communication Systems and Their Future Challcngcs:Nex●

Generation Ethernet, IIoT, and 5G,'' in Proceedings of the IEEE, vo1 107, no 6, pp 944-961, June 2019, doi:

10 11097JPROC 2019 2913443

Course Outcomes:

Upon successful completion of course students will be able to:
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C02 Kno、‖edrOfinteⅢ Cing ofJgn」 ,sensors and actuttos h lntcmet ofThitts
C03 ffi
C04 ffiG."nl o" Cloud 

""mput.g 
in Intemet of things

C05 4lnlyzs the data for various Intemet ofthings applications



Jabalpur En gineering College, Jabalpur
(Declared Autonomous by MPGovt., Aff iated to RG pV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofTechnolos/ (B. Tech.) VII Semester (Electmnics & Telecommunication Engg.)

COURSE CONTENTS w.e.f. July 2023

Su bJect

Code
Su bject
Name

Maximum Marks Allott€d Total
Marks

Hours/
Week

Total

Credits

EC72C
Cyber

S∝ un″

Theorv Practical
Ｅｎｄ

Ｓｅｍ．

Mid-Sem-
Exam

Qu izl
Assignment

End
Sem.

Lab
work 100

L T P
4

70 20 10 3 1

Module l:
Cyber Security Concepts: Cyber Risks, Breacfres, anacts, exptbiis, Social Engineering, Foor printing, Scanning,
etc. cryptography and cryptanalysis: Introduction to cry?rography, symmetric key crwtography, isymmetric
key cryptography, Message Authentication 'Dgital signatues, Applicarions of c,itogaily. overview of
Firewalls- Types ofFirewalls, User Management, VpN Security.

Module II:
Infrastructure and Network security: Introduction to System Security, Server Security, oS Security, physical
Security, Introduction to Networks, Network packet sniffing, Network Design simularion. Dos/ DDos attacks.
Asset Management and Audits, vulnerabilities and Attack. Introduction to Intrusion detection and hevention
Techniques, Host based Inhusion prevention Systems, Security lnformation Management,

Module III:
cyber Security vulnerabilities & safe Guards: Internet security, cloud computing & Securiry, Social Network
sites security, cyber Security vulnerabilities-overview, vulnerabilities in softwL, System administration,
Complex Network Architectures, open Access to organizational Dat4 weak ALrthentication, Authorization,
Unprotected Broadband communications, poor Cyber Security Awareness.

Module IV:
Malware: Explanation of Malware' Types of Marware: virus, worms, Trojans, Rootkits, Robots, Adware,s,
Spyrvares, Ransom wares, Zombies etc., os Hardening (process Management, Memory Management, .fask
Management, windows Registry/ services another configuration), Malware Aralysis. open sourJ Free/ Trial
Tools: Antivirus Prolection, Anti Splvares, System tuning tools, Anti phishing.

Module V:
Security in Evolvitrg Technoros/: Biometrics, Mobire Computing and Hardening on android and ios, Ior
Security, web server configuration and secuity. Basic security for HTTp Applications and services, Basic
security for web services like SoAP, REST etc., Identity Management and web services, Authorization patterns,
Security Considerations, Challenges.

Text /References Books:

l' Jeeva Jose & Vijo Mathew, Introduction to Security ofCyber-Physical Systems, Khanna Book publishing
Company,2023.

2 william stallings, "cryptography and Network Security", pearson Education/pHl, 2006.
3. V.K. Jain, "Cryptography and Network Security,', Khanna publishing House.
4. Gupta Sarik4 "lnformation and Cyber Security,,, Khanna publishing House, Delhi.
5. Atul Kahate, "Cryplography and Network Secudty',, McGraw Hill.
6. V.K. Pachghare, ,.Cryptography 

and Information Security,,, pHI Leaming.

婢
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Cours€ Outcome: At the end of this course students will demonslrate the ability to

COl. Understand the basic concept ofcyber security and its importance.

-CO2. 

An"t),re arrd dktinguish various security threats and attacks thal are prevalent now.

@systemSbyincreasingthestren$hofSecuritypafameterS.
@urityattacks and waysto mitigate those.

COt Have knowledge of basic security for web sewices.

―Dr.BHAVANA JHAR:A
…
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt , Afliliated to RG pV Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of TL"chnolos/ (B.Ibch.) VII Semest€r (Electronics & Tehcommunication Engg.)

COURSE CONTENTS w.e.f. July 202J

Modulel
Fundamentals oftglevision Engineering, Scanning mechanism frequency interleaving aspect ratio kell
factor plumbicon, vidicon tmage acquisition by ccD- cMoS camera devices, Biw iicture rube,
Color picture tube principle, Various T. V. Standard.( NTSC CCIRB pAI)

Module-Il ')i ,i,
composite video signal, Horizontar and vertical branring pulses; calcurdtion ofBw in T. v., vestigiar
side band_transmission, Sound signal transmission, B/w r. V. Transmhtbr blo"r. ai"g-- .a ft. *".iing
.Color T.V. transmission-

Module-III
B/w r' v. Receiver block diagram and its working. color T.v. Receivers block Diagram and its
working. RF section' [F section in receivers, video detector. FM sound section. pAL-D system

ModuleIV
Basics ofcolor formations in colorTv. Luminance signar, Chrominance signal, Negative modulation,
Quadrature amplitude modulation. Various kinds ofantennas used in T.v. iransmislion and ,"""piion
satellite T.V. principle.

Module.V
Digital display method, TFT monitor. r ,cD. LED, pLASMA display system, High definition TV FIat panelT. V. OLED display, quantum dot display, Holography and 3D TV

Books
l. TV Engineering by R R Gulati
2. A.M. Dhake Television & Video Engineering.
3. For LCD, LED PLASMA "service manuals of various companies,,

Course Outcomes:
Upon successful completion ofcourse students will be able to:

COl lrtnd..:tqn0ing .of bu.ic. of t.V
Kno*ledge ofdesign aspect oflideo s

Understand uffV
comprehensiv e kno* ledge of basicsof'l'.V.tnffi
Comprehensive stu

C02
C03
C04
C05

SutteCt

Code
SutteCt

Name Maximum Marks Allotted Total
Marks

Hours/
Week

Total

Credits

EC73

T.V.&
Digital

Display

D"ices

Theory Practical
End
Sem.

Mid―ゝ m.

Exam
Qu izl

Assignment
End
Sem.

Lab
work 150

L T P
4

70 20 10 30 20 3 2
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LIST OF EXPERIMENTS
I To Study Picturc Tube

2  To Study RF Scction

3 To Study VIF Scction

4  1｀ o Study Vertical Dcncction scction

5  ro Study HOrizontal Dcflection Scction and EHT Scction

6 To study chroma Section

7 1 o Study VideO Amplifler

8. To Study Control Systcm

9  1・o Study Sound Section

10 To Study Swltch Modc Powcr Supply

ll To Study TV pattern Generator

12_ To Study ofnat panel Tv recciver

″
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Jabalpur Engine€ring College, Jabalpur
(Declared Autonomous by MP Govt., Afliliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofTechnology (B.Tech.) Wl Semester (Electronics & T€lecommunication Engg.)

COURSE CONTENTS w.e,f. July 2023

Referrnces:

l. C. Keiser: Op,tical Fiber Communications, 4dt Edition, TMH New Delhi.

2. J. M. Senior: optical Fiber communication- principres and practices,2nd Edition pearson.

3 c' P' Agarwal: Fiber optic communication systems, 3rd Edition, witey India pvt. Lrd.Education.

MODULE-I

Overview ofOptical Fiber Communications (oFC): Motivation, optical spectral bands, key elements ofoptical fiber systems.
Optical fibers: basic optical laws and definitions, optical fiber modes and configurations, nrode theory for circular waveguides,
single mode fiben, graded- index fiber structure, fiber materials, photonic cryital fibers, fiber fabrication, fiber optic cables.

MODULE.II

OFttical sources: emitting diodes (LEDs): structures, materials, quantum efficiency, LED power, modulation ofan LED. t aser
diodes: modes. threshold conditions, laser diode rate equations, extemal quantum efficiency, iesonant freluencies, s6ucture
and radiation pattems, single mode lasers, modulation oflaser diodes. Power launching ani coupling: source to fiber power
launching' fiber to fiberjoints, LED coupling to single mode fibers, fiber splicing, opti"a nue. con e-aors. Multimode fibers.

MODULE-III

Photo detectors: pin photo detector, avalanche photodiodes, photo detector noise, detector response time, avalanche
multiplication noise. Signal degradation in optical fibers: Attenuation: units, absorptioq scattering losses, bending losses, core
and cladding losses. Signal distortion in fibers: overview of distortion origins, modal delay, f;cton contributing to delay,group delay, material dispersion, waveguide dispersion, polarization-mod" iispenion. ctraraa"rlsi". oisingr".oa" nu"o,refi'active index profiles, cutoffwavelength, dispersion calculations, mode freld diameter, bending loss calcu'lation. Specialty
fibers.

MODULE-IV

optical receiven: fundlmental receiver operation, digital receiver performance, eye diagrams, coherent detection: homodyne
and heterodyne, burst mode receiver, analog receivers.

Digital linls: point to point links' link power budga, rise time budget, power pernlties. Analog links: overview of analoglink, carrier to noise ratio, multichannel transmission techniques.

MODULE-V

optical technologies wavelength division multiplexing (wDM) concepts: operational principles of wDM, passive optical
star coupler, isolators, cLculators. Active optical components: MEMS technology, variabie optical attenuato;, tunable opticalfilters' dynamic gain equalizers, polarization conholler, chromatic dispersion *.p"r*,oo. optical amplifiers: basicapplications and types ofoptical amplfiers, 

_Erbium 
Doped Fiber Amplifiers (EDFA): amplification mechanism, architecture,

power conversion effrciency and gain. Arnplifier noise, optical sNR, system applications. cwDM & DWDM.
Perfomance Measurement and monitoring: measurement standards, basic test equipmen! optical power measurements,
optical fiber characterization, eye diagram tests, optical time- domain reflectometer, opl.ur p".ior-urie monltoring.
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4. J. C. Palais: Fiber Optics Communications, 5rh Edition, Pearson Education.

5. R-P Khare: Fiber Optics and Optoelectronics, Oxford Univenity Press.

6. A. Ghatak and K. Thyagrajan: Fiber Optics and Lasers, Macmillan India Ltd

7. S. C. Gupta: Optoelectronic Devices and Systems, PHI Leaming.

8. Sterling: Introduction to Fib€r Optics, Cengage Leaming.

List of Experimenb:

l. Lrunching of light into the optical fiber

2. Observing Holograms and their shrdy.and calculate the numerical aperture and V-number'

3. Optic version Mach-Zehnder interferometer.

4. Measurement ofattenualion loss in an optical fiber.

5. Diftaction using gratings'

6. Construction of Michelson interferometer.

7. Setting up a fiber optic analog link and study of PAM.

8. Setting up a fiber oFic digital link and study ofTDM and Manchester coding'

9. Measurement of various misalignment losses in an optical fiber'

Course Outcomes:

Upon successful completion ofcourse students will be able to:
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EC75
Antenna &

Wave
Propagation

Theorv Practical
Ｅｎｄ
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Mid―舗 m.

Exam
QuiZ/
Assignment

End
Sem.

Lab work
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MODULE-I

Introduction to antenna: antenna terminolory, radiation retarded potential, radiation field from cunent elemenl radiation
resistance of short dipole and halfwave dipole antenn4 network theorems applied to antenn4 selfand mutual impedance of
antenna, efect ofearth on venical pattem and image antenna,

MODULE-II

Antenna anays: ofpoint souces' two element array, end fire and broad side arrays, uniform linear arrays ofn-elements, linear
arays with non-uniform amplitude distribution (binomial dist-ibution and Chebyshev optimum disribution), arrays oftwo-
driven halfwavelength elements (broad side and end fire case), principle ofpattem multiplication.

MODULE-ITI

Types ofantennas: Babinet's principles and complementary antenn4 homantennq parabolic reflector anterula, slot antenna,
log periodic antenna, loop antenn4 helical antema, biconical antenn4 folded dipole antenn4 yagi-Uda antenna, lens antenn4
tumstile antenna. long wire antenna: resonant and lavelling wave antennas for different wavJengths, v-antenn4 rhombic
antenna. beverage antenna- microsrip antenna.

MODULE.IV

Antenna army synthesb: ' introduction. continuous so.utggt, petlslschelknoff polynomial method, Fourier transform
method' woodward- Inwson method.. Taytors methoa.' Lip)lrtb 0-Jtisithdl,hrethod- Dolph- chebychev method, triangular,
cosine and cosine squared amplitude distribution. line source, ptraie ilistrttlliion, continuous apertuie sources. Beam forming.

MODULE.V

Propagation ofradio wave: structure oftroposphere, stratosphere and ionosphere, modes of ground wave propagation, duct
propagation. Sky t?ve propagation:J\4echanism ofRadio wave Bending byionosphere, critiil angle and critical frequency,
virtual height, skip distance and LUE, MUF. Single hop and multiple hop fansmission, influence oiearths magnetic field on
radio wave propagation, Fading Space Wave Propagation: LOS, effective earth's radius, field sfiength ofspace or trcpospheric
propagation.

Referrnce Books:

l. J. D. Krauss: Antennas; for all applications, TMH.

2. R. E. Collin, Antennas and Wave propagatiorL Wiley India pvt. Ltd.

3. C. A. Balanis: Antenna Theory Anatysis and Design. Wiley India pvt. Ltd.

4. Jordan and Balmain: Electomagnetic Fields and Radiating System, pHI.

5. A. R. Harish and M. sachidananda: Antennas and wave propagatiorL oxford university hess.

6. K. D. Antennas and Wave Propagatiorl Satyaprakashan.

7. B. L. Smith: MordemAnteenas, 2nd Edition, Springer, Macmillan India Ltd.
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Course Outcomes: Upon successful completion ofcourse students will be able to:

col Understand various antenna terminologies
c02 Desimine of antenna arrays

c03 Knowledge ofworking ofvarious types of antenna

CGl Svnthesize various antenna an-ays

c05 Differentiate between various mechanism of propag4&l4l4q&itgy9!

LIST OF E)CERIMENTS

I . To study the variation of field strength ofradiated wave, distance from tansmiuing

2. To plot radiarion pattem ofan omni directiona.l antenna

3. To plot the radiation pattem ofa directional antenna- (Yagi-Uda 3- elements)antenna'

4. To study the phenomenon of linear & circular polarization ofantennas' hence

5. To demonstrate that the tansmitting and receiving pattern of an antenna are equal &conform the reciprocity ofthe antennas

6. Study ofdipole anterma/ folded dipole antenna & its radiation pattem'

7. Study ofYagi (3ele/4ele) antenna & its radiation patem

E. Study of Log-Periodic antenna & its radiation pattern'

9. Study ofParabolic reflector & its construction & its radialion pattem'

10. Study of Loop antennas, (Quad & Square loop) construction & its radiation pattem'

I l. Study ofBiconical antenna" constsuction & is mdiation pacem

12 Study of Horn antenna

13. Study of Rhombic antenna
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