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SoNo。
Schemes Subject Code & Subject Name (Semester) Having Equivalence in Syllabus

Final Subject code & subject
(after equivalence)

(lil) (iV)

l

AICTE EC303 Signals & Systems B.Tech.III Sem. EC34
Signalsそ%Systems

B.Tech.III Sem.Schclllc 2023 EC34 Signals & Systems B.Tech.III Sem.

2

AICTE EC40l Electromagnetic Theory B.Tech.IV Sem. EC41

EIcctromagnetic Theory

B.TechoIV Sem.Scheme 2023 EC4l Electromagnetic Theory B.Tech. IV Sem.

●
′

AICTE 8C404 Analog Communication B.Tech. IV Sem. EC44
Analog Communication

B.Tech.IV Sem.Schcmc 2023 EC44 Analog Communication B.Tech. IV Sem.

4

AICTE EC502B Industrial EIcctronics B.Tech.V Sem。 EC51B
Industrial Electronics

BoTech.V Sem.Schcmc 2023 EC5 1 B Industrial Elcctronics B.Techo V Sem.

5

AICTE EC502C Bio― Medical lnstrumcntation B.Techo V Sem。 EC51C
Biomedical instrumentation

B.Techo V Sem。Schcmc 2023 EC5IC Biomedical Instrumentation B.Tech. V Sem.

6

AICTE EC503 Digital Communication B.Tech. V Sem. EC52
Digital Communication

B.Tech.V Sem。Scheme 2023 EC52 Digital Communication B.Tech. V Sem.

7

AICTE EC603 Linear Control Theory B.Tech.VI Sem。
一―        ―/一

―

EC53
Linear Control Theory

B.Tech.V Sem.Scheme 2023
●
EC53 Linear Control Theory B.Tec/`vttm.

α
Contro‖er(Exa m.)
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SoNo。
Schemes Subject Code & Subject Name (Semester) Having Equivalence in Syllabus

Final Subject code & subject
(after equivalence)

8

AICTE EC602A Satellite Communication B.Techo VI Sem。 EC61B
Satellhe Communication

BoTecho VI Sem。Schemc 2023 EC61 B Satellite Communication B.Tech.VI Sem。

9

AICTE EC601C Mobile Standards B.Tech.VI Sem. EC61C
Mobile Standards

B.Techo VI Sem.Scheme 2023 EC61 C Mobile Standards BoTech.VI Sem。

10

AICTE EC704B Information Theory & Coding B.Tech. VII Sem.

EC62B
Infollllation Theory&Coding

BoTecho VI Sem.

Scheme 2024 EC704M B Information Theory & Coding B.Tech. VII Sem.

Scheme 2023 EC62B Information Theory & Coding B.Tech. YI Sem.

AICTE EC602C Robotics B.Tech.VII Sem。
EC62C
Robotics

B.Techo VI Sem.
う
ん

Scheme 2024 EC705M C Robotics B.Techo VII Sem。

Scheme 2023 EC62C Robotics B.Tech.VI Sem.

り
，

AICTE EC605 Microwave & RADAR Engg. B.Tech. VI Sem. EC65
Microwave&Radar Engg.

BoTech.VI Sem。Scheme 2023 EC65 Microwave & Radar Engg. B.Tech. VI Sem.

14

AICTE EC804C Fuzzy Logic & NN B.Tech. VIII Sem. EC71C
Fuzzy Logic&Neural Nctwork

B.Tech.VII Sem。Scheme 2023 EC71C Fuzzy Logic&Neural Ne● vork BoTech,VII Sem。
1    、

ハヽ濤PN 』ヽ翼て一一
Academic I

Ｖ
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SoNo。
Schemes Subject Code & Subject Name (Semester) Having Equivalence in Syllabus

Final Subject code & subject
(after equivalence)

15

AICTE 705A Digital hnage Processing B.Tech. VII Sem. EC705M A
E)igital lmage Processing

BoTecho VII Sem。Schcmc 2024 705M A Digital Image Processing B.Tech. VII Sem.

16

AICTE EC804B I.O.T.B.Tech.VIII Sem。

EC72B
Intemet ofThings

B.Tech.VⅡ  Sem。

Scheme 2024 EC802M B IoT BoTecho VIII Sem。

Scheme 2023 F,C72B lnternet of Things B.Tech. VII Sem.

17

AICTE EC701 T.V. and Digital Display B.Tech. VII Sem.

EC73
T.V.&Digital Display Devices

B.Tech.VⅡ  Sem。

Schcmc 2024 EC80l M C T.V. and Digital Display B.Tech. VIII Sem.

Schemc 2023 EC73 T.V. & Digital Display Devices B.Tech. VII Sem.

18

AICTE EC80l OpticalCommunication B.Tech. VIII Sem.

EC74
0ptical Communication

3.Techo VII Sem。

Schemc 2024 EC701M Optical Communication B.Tech. VII Sem.

Scheme 2023 EC74 OpticalCommunication B.Tech. VII Sem.

19

AICTE 8C703 Antenna Wave Propagation B.Tech. VII Sem.

EC75
Antenna Wave Propagation

B.Tech.VII Sem.

Scheme 2024 EC703M Antenna Wave Propagation B.Tech. VII Sem.

Scheme 2023 EC75 Antenna Wave Propagation B.Teclン メしπ
IISem・

rlL 5ク
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S.No.
Schemes Subject Code & Subject Name (Semester) Having Equivalence in Syllabus

Final Subject code & subject
(after equivalence)

20

AICTE EC803D Advancc Mobile Communication BoTech.VIII Sem。
EC81A

Advancc Mobile Communication

BoTech.VIII Sem.
Schemc 2024 EC802M C Advance Mobile Communication B.Techo VIII Sem.

Scheme 2023 EC81A Advance Mobile Communication BoTech.VIII Sem。

21

AICTE EC803C Sensor Technology B.Tech.VIII Sem。

EC801 M B Sensor Technology B.Tech.VIII Sem。

EC81C
Sensor Technology

B.Tech.VⅡ I Sem。
Scheme 2024

Scheme 2023 EC8IC Sensor Technology B.Tech. VIII Sem.

22

AICTE EC804A Economics&Social lssucs B.Tech.VIII Sem。
EC82A

Economics&Social lssues

BoTech.VⅡ I Sem.
Scheme 2024 EC802M A Economics&Social lssues BoTech.VIII Sem。

Schcmc 2023 EC82A Economics&Social lssues B.Techo VIII Sem.

つ
Ｊ
つ
４

AICTE EC705B Artiflcial lnteHigence B.Tech.VII Sem.

EC705M B Artiflcial lnte‖ igence B.Tech.VII Sem。

EC705M B
Artiflcial inteHigence

BoTecho VII Sem。Schemc 2024

24

AICTE EC803A Nano Electronics B.Tech.VIII Sem。 EC801M A
Nano Electronics

BoTecho VⅡ I Sem。Schemc 2024 EC801 M A Nano Electronics BoTecho VIII Sem。

ん
И。う

Controller(Exam.)
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S.No.
Schemes Subject Code & Subject Nane (Semester) Having Equivalence in Syllabus Final Subject code & subject

(after equivalence)

う
ん

Scheme 2018 8C702 CMOS VLSI Design B.Tech. VII Sem. EC702M
CMOS VLSI Design

B.Tech.VII Sem.
Schcme 2024 EC702M CMOS VLSI Design B.Tech. VII Sern.

どレ

Contro::er(Exam.)
Jab●:pur Enginooring Co!Ioge
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Alliliated to RGPY Bhopal)

(AICTE Model Curriculum Bssed Sch€me)
Bachelor ofTechnology (B.Tech.) III Semester (Electronics & E ngg。 )

COURSE CONTENTS we.「 Julv 2023

MODULE-I Signals and Systems.

Signals: Classification of signals, Continuous-Time and Discrete-Time Signals, Periodic andAperiodic,
Even and Odd,Causal and Non-Causal, Deterministic and Random, Energi andpower signals, Energy
Theorem, Power Theorem, Cross<orrelation,auto-correlation, ESD, pSD, Singularity Functions.

Systems: Classificadon of System and Basic System Properties, System with & without memory
inevitability& inversesystem, Causality, Stability, Time-Invariance, Linearity.LTl system: Response,
convolution Integral. Properties & Eigen Function of LTI system, System described by differenceand
differential equation.

MODULE-II Fourier analysis of Signals

Fourier series: Fourier series representation of continuous-Time periodic signals. convergence &
Fopenies of Continuous-Time Fourier series, Fourier series representation of Discrae-Time periodic
signals, properties of Discrete-Tim€ Fourier series, Fourier series and LTI systems

Fourier transforms: Representation ofAperiodic signals, Continuous-Time Fourier fansform, Discrete-
Time Fouriertransform, spectrum plot, Fourier transform ofperiodic signal, properties and Applications
of Fourier transfom(Hilbefitmnsform), Frequency Response of LTI Syslems.

MODULE-III l,aplace Transform

Laplace transform, Region ofconvergence, Inverse Laplace Transform, properties of LaplaceTransform,
Applications of Laplace Tmnsform, laplace Transform of Some Common Signals,Unilat€ral Laplace
t'ansform, Relation between different transforms.

MODULE-MImpling

Sampling theorenl Reconstruction oforiginal signals fiom its samples, Alising, Anti-alising, Interpolation,
Sample & HoldCircuit, Multirate Sampling, Sampling of band-pass signals, Discrete-time processing of
Continuous-time Signals,Sampling of discrete time signals.

MODULE-V ZTransform

z-Transform, Region of convergence, Invene Z-Transform, propertieA0f,!flsqftfiyApdigqtbns of
Z-Transform, Anatysis and Characteristic of LII Sysrems using Z-IlrinfrtuplStt rr {Elsthr!fulgffm
and Block DiagramRepresentation, Unilateral Z-Transform. .gBn3 an oite rin urnm otslsT $

sgsllo3 Bnir: sn rga3 ruqlsdoL'"]ffY:**

SutteCt

Code
Su bject
Name

Maximum Marks Allotted Total

Marks
Hours/

Week

Total

Credits

EC34 Signals &
Systems

Theory Practical

End
Sem

Mid-Sem
Exam

Qu izl

Assignment

End
Sem

Lab
work

150

l T P

4

70 20 10 30 20 3 2



Referencc books:

l. Oppenheim, Willsky and Nawab: Signals and Systems, PHI

2. Simon Haykins, B.V.Vean: signals and systems, John Wile) & Sons, Inc.

3. H. P. Hsu: Schaum's Outline of & Systems, MGH

4. David McMahon: Signals and Systems demystified, MGH

5. B.Ptathi: Linear Syst€ms & Signals, Oxford Series

Course Outcomes:

Upon successful completion ofcourse students will be able to:

COl Classi$ various qpes ofSignals and Systems

C02 Transform signal fiom time domain to fiequency domain

C03 Analyze various transforming technique

C04 Conven signal from continuous to discrete form

C05 Apply various transforming techniques

SIGNAL & SYSTEMS LAB

l. To plot the bmic step, ramp and panbolic signal.

2. To plot the signal after app$ing shifting, compressing and expanding.

3. To plot the simal after time manipulation and ftequency manipulation

4. To veriry Even and Odd Symmetry of Signals.

5. To check for linearity, causality and stability for a given system

6. To perform sampling rate convenion for any given arbitary sequence or signal by interpolation, up

sampling down sampling and resampling

7. To find impulse and step response ofa given system.

8. Synthesis ofsignals using Fourier Series.

9. Convolution on Continuous Time Signals.

10. Transformation of signals into time and ftequenry domains.

砂 /
鴛噺脚麟 DEAN

AcademiC
」EC,Jabalpur(MP}

tA'{34*, Dept. o{
3 Engg.
Collega」

tttfTl:T:智殿糊



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Afliliated to RG PY Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technologl (B.Tech,) lV Semester (Electronics & Telecommunication Engg.)

COURSE CONTENTS w.e.■ 、Julv 2023

Course Contents
Module I: Coordinate Systems and Transformation
Cartesian coordinates, circular cylindrical coordinates, spherical coordinates, Vector calculus,
Differential length, area and volume, line surface and volume integrals, del operator, gradient

of a Scalar, divergence of a vector and divergence theorem, curl of a vector, Green's and

Stoke'stheorem, Laplacian of a scalar.

Module II: Electrostatics
Electrostatic fields, Coulombs law and field intensity, Electric fielddue to charge distribution,
Electric flux density, Gausses" Law - Maxwell's equation, Electric dipole and flux lines, energy
density in electrostatic fields. Electric fleld in material space: Properties of materials,
convection and conduction currents, conductors, polarization indielectrics, dielectricconstants,
continuity equation and relaxation time, boundary condition.Electrostatic boundary value
problems:. Poisson's and Laplace's equations, general procedures for solving Poisson's or
Laplace's equations, resistance and capacitance, method of images.

'.i 'i14AV;r Fl8 r6
Module III: Magnetostatics ': l 1''r 'rr:"'il .:sl:r''rf
Magneto-static fields, Biorsavart's r-a*. r{mgieai's,cirpiriiL-fr,Uax*ell,s equation, application
of ampere's lau hagnetic flux density- Maxwell's equation, Maxwell's equation for static
fields, magnetic scalar and vector potential. Magnetic forces, materials and devices: Forces due
to magnetic field, magnetic torque and moment, a magneticdipole, magnetization in materials,
magnetic boundary conditions, inductors and inductances,magnetic energy,

Module IV: Waves and Applications
Maxwell's equation, Faraday's law, Transformer and motional electromotive forces.
displacement current, Maxwell's equation in final form.

ModuleV: Electromagnetic Wave Propagation
Wave propagation in lossy dielectrics, plane waves

space, plain waves in good conductors, power and
wave in a normal incidence.

in lossless dielectrics, plane wave in free
the pointing vector, reflection of a plain

ゲ
7/

Su bject
Code

Subject Name Maximum Marks Allotted Total

Marks
HourV
Week

Total

Credits

EC41 Electromagnetic
Theory

Theory Practical

Ｅｎｄ

Ｓｅｍ

Mid-Sem
Exam

Quiz/
Assisnment

Ｅｎｄ

Ｓｅｍ
ｋ晰一　ＷＯｒ 14Xl

L T P

4

70 20 10 1
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Text Book

l. Hayt, W.H. and Buck, J.A. 'Engineering Electromagnetics Tata McGraw Hill Pubiishing

Co. Ltd., Ne* Delhi Seventh edition.

2. Jordan E.C. and Balmain K.G. 'Electromagnetic' wave and radiating systems. PHI

Second edition.

3. Krauss J. D. 'Electromagnetics 'Tata McGraw Hill Fifth edition.
4. Ramo S, Whinnery T.R. and Vanduzer T. 'Field and Waves in

CommunicationElectronicsJohn Wiely and Sons Third edition.

5. Elements of Engineering Electromagnetics, N.N. Rao, 5th Edition, PHl.

6. Electromagnetic Waves and Antennas: Collins: TMH

Course Outcomes:

Upon successful completion ofcourse students will be able to:

col Understand different coordinate systems.

C02 Knowledge of relation between various Laws.
c03 Understand various boundary conditions.
C04 Analyze behavior of Electric Field.
C05 Analyze behavior of Magnetic Field.

.\
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MPGovt., Afliliated to RCPV, Bhopal)

(AICTE Model Curriculum Based Scheme)

Bachelor of Technology (B.Tech.) Memester (Electronics & Telecommunication Engg.)

COURSE CONTENTS w-e-f. Julv 2023

MODULE‐ l Amplitude Modulotion System

Representation Of bandpass signals,Frequency Transhtion,A Method of Frequency TranJation,RecoveD

of Baseband Sittal,Amplitude Modulation,M"omun A‖ owable Modulation,Spcctrum of an Amplltude

Modulatcd Signal,Generation and Dctcction ofAM wavcs Suppresscd Ca面 cr Systems(DS3‐ SC),Shgle

Sideband Modulation, Vestigial Sideband Modulation, Companson of various AM Systems, Frcquency

Division Muliplexing,AM Tmnsmitterand AM Radio Broadcasting

MODITLE-lI Angle Modula● on Systelll

Angle modulation, Phase&Frequency lヽodulation, Relation be●veen Phase& Frequency Modulation,

Phase&Frequency Deviation,Spcctrtun of an FM Signal.Feancs of Bessel Coettcient,Nttrowband FM,

Wideband FM,Bandwidth ofFM StnaL EfFect ofModulatlon indcx on Bandwidth,Phasor Diagram of FM

signal,FM Ceneration and Detection,FM Radio Broadcasting

MODULE― IH Random Varhbles

Random VaHables,CDR PDR the relation between CDF&PDR Averagc Value of RandomV齢 ables,

Vaiance of Random Vanabに ,Tche″ chefFs lncqua‖ ●.Gausdan Probab■iv Density.Eror Funclon,

Rッlcigh PЮ babiliッ  Densiり  COrrelation bctween Random Varlables, Central Lhit Theorem,
Autocorrelation,

MODIJLE‐ IV RAndom Pr∝esses

DcscHption oFStatistical Avcrage,Sta」 on響,Random Pr∝esses and Linear System,Spectrm ofStochasic

PrKlcesses,Transmission over LTI wstem,Gaussian pr∝ esses White Power prOcesses,3andlimited

Processes,and Samplhg,Bandp6s Prclcesses

Module V EfFect of Noise on Analog Communication Systems

Ettct of noisc on a Baseband Signal,DSB‐ SC AM,SSB AM,and Conventional System,The PLL,Effect

of Addltive Noise on Phase Estirnation,Threshold erect in Angle Modulation,Pre‐ Emphasζ  and De‐

Emphasis FilteHng Compaison ofAnalog Modulation wstem,Characterization of■ erlnal Noise Sources,

EfFective Noise Tcmperamrc and Noise Figurc,Transmission Losses,Rcpeaters for Signal Transmission

ダ
/

Subject
Code

Subject Name Marimum Marks Allotted Total

Marks
HourV
Week

Total

Credits

EC44 Analog
Communication

Theorv Practical

Ｅｎｄ

Ｓｅｍ

Mid―舗 m
Exom

Qui″
Assignmellt

Ｅｎｄ

Ｓｅｍ
ｋ晰一　ＷＯｒ 150

L T P

4

70 20 10 30 20 ５ヽ 2



Referrnce Books:
l. H.TaubDL.Schilting: Principles of Communication System; TMH
2 Simon Haykins- Communication System; John Wiley
3 B P Lathi- Modem Digital and Analog commrmication
4.J. Prokis and Salehi- Communication Engineering System, prentice Hall.
5. Hawaii. P Hsu- Schaum's Outline of Analog and Digiral Communication

Course Outcomes:
Upon successfirl completion ofdre course students will be able to:

ANALOC COmuNICAT10N LAB

(Suggested Exercis●

List of Expenments:

1)Study ofAM,DSB‐ Sc&SSB
2)Study OfAM Transmitters

3)Study OfAM Receivers

4)Study OfFM Ceneration by Amstong MethOd

5)Smdy OfFM Generationけ Reactance Modulatoi

6)Study OfSuperheterodyne Receivers

7)Study ofSampling¶ 降Orem and Reconstructlon of Bandli面 劇 sittal

Evalu86oll:

Evaluation will be continuous all integral palt Ofthe class fonowed by the exminaticln as well as utrOugh

external assessment

Course Outcomes:

Upon su∝esstt cOmple■ On OF∞urse smdents will be able to:

降
、勧 瓢 b曲 鴫 6`pti"甲 edr9市 cS   l「 ハ 今■ 1ぎぶ ic

∴硫詐l語i需il:躍:  
」EQお面

`‖

:れ

R、

COl Basic concept ofsignal, Generation and Detection ofAnalog Modulated Sigrals.

C02 Understanding ofAngle and Phase Modulation, generation and detection ofFrequency modulated
signals

C03 Basic Concepts of Random Varlable,its statlstical parameter and unders● nding ofCDF and PDF of
different dist● bution

CC4 Basic Concepts of Random Process, itscharacteristics and undentanding ofGaussian process.

C05 Understanding ofeflect ofGaussian noise forAnalog Modulated System

C01 Understand various types of amplitude modulators and demodulaton

C02 Underutand yarious types of frequency modulators and demodulators

C03 Study various tlpes oftransmitters and receiver circuiG ハ

Dr.
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Alliliated to RGPY Bhopal)

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

COURSE CONTENTS we.f. July 2023

MODULE- I Power Supplies

Power supply, rectifiers (halfwave, full wave), performance parameters ofpower suppties, filters (capacitoq

inductor, inductor-capacitor, pi filter), bleeder resistor, voltage multipliers. Regulated power supplies (series

and shunt voltage regulators, fixed and adjustable voltage regulators, current regulator), switched regulator
(SMPS), comparison of linear and switched power supply, switch mode converter (flyback, buck, boom,
buk- boost, cuk conYerters)

MODULE-Il Thyristors

Silicon controlled rectifies (SCR), constructional featues, principle ofoperation, SCR terminology, nrm-on
methods, tum-off methods, triggering methods of SCR circuits, types of commutation, comparison of
thlristors and transistors, thermal characteristics of SCR, causes of damage to SCR, SCR overvoltage
protection circuit, series and parallel operation of SCRS, Line commutated converters (half wave rectifier
with inductive and resistive load, single phase and three phase full wave rectifiers)

MODULEJII: Other memben of SCR family

Triacs, Diacs, Quadracs, recovery characteristics, fast recovery diodes, power diodes, power transistor,
powerMOSFEl tnsulaled gate bipolar transistor (TGBT), loss of power in semiconduclor devices,
comparisonbetween power power t'ansisror and power lGBt 

.,,,

MODULE-IV Applications of OP-AMP

Basics of OP-AMP. relaxation oscillator. window comparato( Opcomp 3s rectangular to triangular pulse
Converter and vice versa. Wien bridge oscillator, firnction generator, frequency response of OP-AMP
Simplified circuit diagram of OP-AMP, power supplies using OP-AMP, filters (low-pass, high pass) using
OP- AMP.

MODULE-V Programmable Logic Controller (PLC)

Functions, applications, advantages and disadvantages of PLC over conventional relay contollers,
Comparisonof PLC with process conrol computer system, factors to be considered in selecting PL.C,
functional blockdiagram of PLC, microprocessor in PLC, memory input and output modules (interface

cards), sequence of operations in a PLC, status ofPLC, event driven device, ladder logic language, simple
process controlapplications of PLC, Programming examples.

″
フ・つ
″

Subject
Code

Subject Name Maximum Marks Allolted Tota:

Iνiarks

Hours/

Week
Total

Credits

ECSIB lndustrial
Electmnics

Theory Practical

Ｅｎｄ
諭

Mid-Sem
Exam

QuiZ/
Assignment

Ｅｎｄ

Ｓｅｍ
ｋ

茄

ｏｒ

Ｌ

ｗ
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Refercnce Books:

l. Bishwanath Paul: Industrial Electronics and control, PHI kaming

2. Rashid: Power Electronics- Circuits, devices and applications, PeaEon Education,

3. Singh and Khanchandani: Power Electonics, TMH

4. Bhimbra Power Electronics, Khanna Publishers.

5. Moorthi: Power Elecnonics, Oxford Univenity Press.

6. Webb: Programmable Logic Conaolles-Principles and Applications, PHI Leaming.

7. Petruzrlla: Programmable Logic Controllen, TMH

Cours€ Outcomes:

Upon successful completion of course students will be able to:

¨ み一

Jabalpur - 4S2 0li(M.p)

COl Describe performance parameters of various electronic circuits (Power supplies, Regulaton,
Filters,SMPS)

C02 Undentand principle, construction and operation ofSCR
C03 Compare perfomrance and working of other members ofSCR family(Diac, Triac, IGBT, Power

MOSFET)
C04 Apply Op-Amp for designing electronic circuits (OscillatoB, Comparator, wave shaping, power

suoplv. filters)
C05 Analyze functionins ofPLC and its comparison with process control computer system.



Jabalpur Engitreering College, Jsbalpur
(Declared Autonomous by MP Govt., Amliated to RGPV Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofTcchnology (B.Tech.) V Semester (Electmnics & T€lecommunication Engg.)

COURSE CONTENTS w.€.f. July 2023

MODULE― IPHYSIOLOGY AND TRANSDUCERS

Cell and its struch」℃―Resting and Action Potential― Nervous systemi Funcional organisation ofthe nervOus

SンStCm‐ Structure of nervous system, neurons ― sンmapse transmiters and neuralconlmwlication ‐

Cardiovascular system― resplratoヮ system― Basic cOmponents of a biomedical systcm― Transducers‐

selection criteHa ― Piczo elcctnc, ultEsonic transducers ― Temperature mcasurcments ‐ Fibre optlc

temperattlre sensors

MODULE II ELECTRO― PHYS10LOCICAL MEASUREMENTS

Electrodes‐ Linb electrOdes‐ floating electrodes‐ prege‖ed dlsposablc clcctrodes Micrcl,needle and surFace

electrOdes― Amp‖ flers:Prcalnphiers,difFerential amp‖ flers,choppcr amplifers― IsOlation amplfler ECG

EEG‐EMG‐ ERG―Lead systems and recording mc■ ods― ■ plCal wavefoms Elec面 cal saFew m medlCal
envlonment shock hazards― leakage curent‐ Instruments for checkung safew paralneters ofbiomedical

equlpments

MODULE III― NON‐ ELECTRICAL PARAMETER MEASUREMENTS

Measurement ofbl∞ d pressure Cardiac output― Heartrate Hean sound Pulmona″ hnction measurements
‐sprometer‐ Photo Plethysmography Body PlethysmOglaphy‐ BIood Cas analysers:pH of bl∞ d‐
measurement of Ы∞ d pC02,p02,fmger tlp oxymete「 ESR CSRmeasuremenも

メ          ヨ lil
MODULE「 V MEDICALIMACING

Radio graphic and fluoroscopic techniques-Computer tomography - Mfiir,*ronoOaphy- Endoscopy-
Thermography - Different f)?es ofbiotelemetry systems and patient mouiioring-

Introduction to Biomeric systems

MOSULE V-ASSISTING AND TTIERAPEUTIC EQUIPMENTS

Pacemakers-Defibrillators - Ventilators-Nerve and muscle stimulators -Diathermy-Heart- Lung machine-
Audio meters - Dialysers-Lithotripsy ,/nfi/

ry-'

Subject
Code

Subject Name Maximum Marks Allotted Total

ⅣIarks

HourV
Week

Total

Credits

EC51C Biomedical
Instrumentation

Theory Practical

Ｅｎｄ

Ｓｅｍ

Mid―Sem
Exam

Quiz/
Assisnment

Ｅｎｄ

Ｓｅｍ

Lab
work

100

L T P

4

70 20 10 3 1



TEXT BOOKS :

l. Rs.Khandpur, Hand Book of Bio-Medical imtrumentation, Tata Mccraw Hill Publishing Co Ltd.,2003

2. kslie Cromwell, Fred J. Weibell, Erich A Pfeiffer, 'Bio-Medical Instnmentation and Measurements', II
edition, Pearson Education, 2002/P Hl

REFERENCE BOOKS :

l. M.Arumugam,'Bio-Medical Instsumentation", Anuradha Agencies, 2003.

2. L.A. Geddes and LE Baker, 'Principles of Applied Bio-Medical Instrumentation', John Wiley & Sons,

197 5.

3. J.Web$er, 'Medical Instrumentation', John Wiley & Som, 1995.

4. and S.K. Guha. 'Principles of Medical Electronics and Bio.medical lnstrumentation", Universities press

(India) Ltd, Orient Longnan ltd, 2000.

Course Outcomes:

Upon successful completion ofcourse su.ldents will be able to:

P4、みJ鵡 跳IFゝ↑饉Xllc.
& Teteclm'i,,nt;;;;;;;;. 
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col Identif, and describe operation ofbiomedical instrumentation and Transducers

c02 Analyze design parameter ofECG, EEG.

c03 Study ofnon electric parameter measurement.

col Undentand various Medical Imaging Techniques

c05 Study of assisting & therapeutic equipments

Dr.
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Jabalpur Engineering College, Jabalpur
(Declrred Autonomous by MP Gor.t., Amliated to RGPY Bhopsl)

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

COURSE CONTENTS w.e.f. July 2023

MODULE I

Digital transmission of an analog signal, Sampling theorem, quantization, companding, pANf, pWM, ppM,
PCM, DPCM, delta modulation, adaptive delta modulation, delta-sigma modulation, bandwidth
requirements of PCM, TDM, noise in PCM, PPM, PWM, DM.

MODULE II

Signaling formats, baseband data transmission in the presence of white Gaussian noise, and pulse shaping
inters)rmbol interference, Nyquist theorem for pulse shaping raised cosine filters, digital signaling through
bandJimited channels, synchronization techniques.

MODULE III

Digital modulation formats ASK BFSK, PSK, FSK, MFSK, DpsK.epsK transmitters, receivers, signals
spectrum, bandwidth, constellation diagrams, and M-array data communication systems.

MODULE IV

Binary synchmnous data transmission, matched filters, errors probability for matched filter receivers,
correlated implementation for the matched filters, coherent and non-coherent detection of ASK, psK,
BPSK FSK.

MODULE V

Optimum receiYers and signal space concepts, orftonormat representation ofsignals, binary signal detection,
and hypothesis testing, hobability of enor calculation, ASK, pSK FSK. BPSK MpSK eAM, Enor
correction coding.

Tcxt Books:

l. Communication Systems, 4/e, Simon Haykin, John Wiley and Sons.
2. Communication System, A B Carlson, McGraw Hill.

Reference Books:

SubJect

Code
Subject Name Maximum Marks Allotted ｌ

魅

詭

晰

Hours/
Week

Total

Credits
EC52 Digital

Commullica‖ oII
Theory Practical

Ｅｎｄ

Ｓｅｍ

Mid-Sem
Exam

Quiz/
Assignmeni

Ｅｎｄ

Ｓｅｍ
ｋ

ｂ

　

ｒ

ａ

　

ｏ

Ｌ

ｗ

150

L T P

4
70 20 10 30 20 3 2

率

Communication Systems, Ziemmer. Tamel John
Analog and digital communication systems, B P
Schaum's outline in analog and digital
Communication systems,Taub,SchlllL電

“

Tata

１

２

３

４



COl Understand different modulation in digital communication

C02 Discuss and describe signaling, Nyquist theorem, sampling and noise.

C03 Cenerate digital modulation signals for ASK, PSK, FSK and perform their detection

CC4 Analyze and evaluate different types of filter and coherent or noncoherent detection of different

shift keying.

C05 Analyze probability and error calculation in digital communication.

Cours€ Outcomes:

Upon successful completion of course students will be able to:

List of Experiments:
l. To demonstrate Time Division Muhiplexing and demultiplexing processes using pulse amplitude

modulation signals.

2. To .Irtr,lyze a PcM system. and interpet the modulator and dernodulator waveforms for a sampting

fiequency of4KHz .

3. To anallze a DPCM system and interpret the modulator and demodulator waveforms for a sampling

frequency of8 KHz

' 4. To analyze a Delta modulation system and interpret the modulator and demodulator waveforms.

5. To analyze a FsK modulation system and interpret the modulator and demodulator vsaveforms.

6. To analyze a PSK modulation system and inrerprct the modulated and demodulaed waveforms.

7. To identi! the various encoding schemes for a given data sEeam.

8 To simulate Bulary Amplitude shift keyhg technlque using MATLAB sttvare

9 To simulate Bhaγ  Frequency shlft keyhg techn● ue uslllg MATLAB sonwarc

10 To shulate Bhtt phase shin ke"ng teChnique uslngヽ LATLAB somare

H TO shulate Quadrane phase shn keyhgt∝ hnique ushg MATLAB sottare

12 To shulate Differential phase shln keyLtt t∝ hnlque ushg MATLAB somare

″
～
―
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Goyt., Amlisted to RGPV Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofTechnology (B.Tech.) V S€mester (Electronics & Telecommunication Engg.)

COURSE CONTENTS w.e.f. July 2023

SutteCt

Code
Su bj ect
Name

Maximum Marks Allotted Total

lνlarks
Hours/
Week

Total

Credits
EC53 Linear

Control
Theory

Theory Practical

Ｅｎｄ

Ｓｅｍ

Mid-Sem
Exam

QuiZ/
Assignment Ｅｎｄ輸

Lab work

lm

L T P

4
70 20 10 30 20 3 2

Module I

Basic control system Introduction and classification of contml system, open and closed loop systems
Linear control system, Mathematical models of physical systems, Transfer function, Block Diagram
Representation, Signal flow Graph, MIMO, Mason,s gain formul4linearization.

Moduh II

Error Analysis -Effects of Feedback on gain and time constant, pole tocation, bandwidt\sensitivity,
Disturbance signal, Contlol over system standard rest Signals, Time Response oflst order system, Design
of Higher order system, Steady-State Errors and Error coefiicients,Constants, Effects ofAdditions of poGs
and Zeros to Open Loop and Closed Loop System.Design Specification of Dynamic first and higher order
system, Performance lndices.

Module III

Domain Stability Analysis- Concept ofStability ofLinear Systems, Effects of Location ofpoles on Stability,
Necessary Conditions for Stability. Routh-Hurwitz Srability Criteriq Relalive Stability Analysis, Root Locus
technique, Experimental determination of transferfunction. Frequency Domain Stability Anatysis-
Performance specification in Frequency Domain, co- relation between frequency Domain and iime
Domain, Bode Plot, Minimum-Phase and Non- Minimum phase system, polar plots, Inverse polar plot,
Nyquist Stability Criterion, Assessment of Relative Stability (Phase Margin, Gain Margin and Stability),
Constant-M and N Circle. Nichols Chan.

Moduh IV

Approaches to system Design Types ofcomp€nsation, Design ofphase-Lag, phase Lead and phase Lead-
Lag compensators in Time and Frequency Domain, proportional, Derivative, tntegrar and prD
compensation. Modeling of discrete -time syqte,ms. -sannfgrg -r4plhematical derivations for sampling
sample and hold -Z-transforms-propenies isotuti6n of,difi'gpn+ equadory using Z transfor.s -exa-pLs o?
sampled data systems -mapping benreen s plane and i plaie

State variables Analysis and Design- Concept ofstate Variables and State Model, State Space Representation
of Systems, Solution of state Equation, Transfer Function Decomposition, Discrete tim; system.

/

Page l of2



Tert Bmks:

l. Ziemer R.E., Tranter W.H. & Fan n D.R, "Signals and Syst€ms", Pearson Education Asia

2 Ogata K., "Modem Control Engineering", Prentice Hall India

3. Nagarath I.J. & Gopal M., "Control System Engineering", Wiley Eastem Ltd.

4. Kuo B.C., "Digital Control Systems", Oxford Univenity Press.

5. Computer-Bas€d Industrial Control. Author, Krishna Kant. Publisher, Prentice Hall India.

Cours€ Outcomes:

Upon successful completion ofcourse students will be able to:

List of Experimellts:

l  IMPLEヽCNTATION OF TIME RESPONSE OF A SYSTEM Nヽ 慎 TLAB

2 STUDY OF R00T LOCUSPLOT USNGヽ 娯 TLAB
3 PLOttNG BODE PLOTS THROUGH MATLAB
4 EFFECT OF VARIAT10N OF KP, KD AND K1 0F PID CONTROLLER ON SYSTEM
PARAMETERS
S STEP RESPO■lSE OF A SECOND ORDER SYSTEM
6 FREQUENCY RESPONSE OFA SECOND ORDER SYSTEM
7 STEP RESPONSE AND FREQUENCY RESPONSE OF A PLANT
8 TRANSFER FUNCT10N MODEL FOR STATE SPACE USINGヽ慎 TLAB

9  TO STUDY AC SERVO MOTOR AND PLOTITS TORQUE SPEED CHARACTERISTICS
10 TO STUDY AC SERVO MChTOR AND PLOTllS TORQllE SPttD CHARACTERISTICS

アJ■やつ_

鱈
`熟

・‐J濯冨股Y全瞥甜鋼含:“
& Telccommunicatio ns f ,,9g. Academic _
Jabalpur Englneerlng C,,i ege JEC. Jabalpur (lvl P

Jabalpur - 482 0r I (M P)

COl Desc.ib" .athe-"tic?l model of the electrical and mechanical systems and simpli[complex
systems using different graphical techniques in closed and open loop systems

C02 in colqql rylle-s
C03 Analyze Tirne Do.ain and frequency do@
C04 Desipn control systems with the desired phase and gain performance.

C05 D"-onstmte the concept of state, state variable and state model

steady state analysis automation systems.

and apply this knowledge in

Page 2 of 2
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., AIfiliated to RGPV, Bhopal)

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

COURSE CONTENTS we■ Juiv 2023

MODULE.I

Kepler's taws, Newton's law, orbital parameters, orbitat perturbations, station keepin& g€o stationary and
non Geo-stationary orbits - Look Angle Determination- Limits ofvisibiliry - eclipse-Sub satellite point -Sun
transit outage-Launching Pmcedures launch vehicles andpropulsion.

MODULE II

Spacecraft Technolory- Structure, Primary power, Attitude and Orbit contrcl. Thermal contol and
Propulsion, communication Payload and supporting subsystems, Telemetry. Tracking andcommand. Satellite
uptink and downlink Analysis and Design, link budget E,N calculation- performance impairments-system
noise. inter modulation and interference, Propagation Characteristics and Frequency considerations- System
reliability and design lifetime.

MODULE trI

Modulation and Multiplexing: Voic€, Data, Mdeo, Analog - digital ransmission system, Digitalvideo
Broadcasl, multiple access: FDMA, g [DMA, ODMA,: Assignment Methods, SprEad Spectrum
communication, compression - encrypiioo I ' ' .,., 

:
MODULE-IV '. 

, '

Earth Station Technology- Tenestrial Interface, Transmitter and Reieiver, Antenna SystemsTVRO, MATV,
CAIV Test Equipment Measurements on G/T, C,t,lo, EIRP. Antenna Gain.

MODULE V

INTELSAT Series, INSAT. VSAT, Mobile satellite services: cPS, INMARSAT. LEO, MEO. Satellite
Navigational System. Direct Broadcast satellites (DBS) Direct to home Broadcast (DTH), Digital broadcast
(DAB)- Worldspace services, Business TV(BTV), GRAMSAT, Specialized services- E-mail, Video
conferencing lnternet

ぽ
/

SutteCt

Code
Su bject Name Maximum Marks Allotted Total

Marks
Hours/
Week

Total

Crcdits

EC61B Satellite Communication Theory Practical

Ｅｎｄ

Ｓｅｍ

Mid―Sem
Ex3m

QuiZ/
Assignment

Ｅｎｄ

Ｓｅｍ

ｂ

ｒｋ

ｂ

ｗ。
100

L T P
4

70 20 10 3 1



TEXT BOOKS:

l. Dennis Roddy, 'Satellite Communication', McGraw Hill Intemalional, 4th Edition, 2006.

2. Wilbur L. Pritchar4 Hendri G. Suyderhoud, Robert A. Nebon, 'Satellite Communication Systems
Engineering', Prentice

HalUPearon, 2007.

3. Satellite Communication by Dr. P. C. Agarwal, Khanna Publishers 2m9

4. Design of Geo synchronous Space craft, PHI I 986

Course Outcomes:

Upon successfirl completion ofcourse students will be able to:

盤趣:需温漱「:温   _へ野告ト
哺嚇L:丹二V酔  正Ql滉いⅢ‖"

COl Identifo the fundamental concept of satellite communication orbits and eclipses.
C02 Acquire the knowledge to undentand the importance ofsatellite subsystem for link budget

analysis
C03 To Evaluate the siglificance ofvarious modulation techniques
CC4 To Learn the techniques for analysis ofearth stalion technologies
C05 To Analyze the working and functionalities ofvarious satellites.

獅
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Jabalpur Engineering College,Jabalpur

(IbeC18red Aulonomous by MP Govt,Afrlllated to RCPM BhOpa:)
(AICTE Model Curriculum Based Scheme)

Bachelor oF Technol%y(B・Tech.)VI Semester aElectЮ nics&Telecommunlcation Engg)

COURSE CONTENTS w.e.f. July 2023

MODULE.I:

Cellular Mobile Wireless Networks: Systems and Design Fundamentals, Propagation Models Description of
cellular system, Frequency Reuse, Cochannel and Adjacent channel interference, Propagation Models for
Wkeless Networks, Multipath Etrects in Mobile Communicatior! Models for Multipath Reception.
Evolution of Modem Mobile Wireless Communication System - First Generation Mreless Netwo*s,
Second Generation (2G) Wireless Cellular Networks, Major 2G standards,2.5G Wireless Networks, Third
Generation 3G Wireless Networks, Wireless Local Area Networks (WLANs), Cellular-WLAN Integration,
AIIIP Network: Vision for 4G

MODULE-II

GSM: Architecture and Pmtocols - Air lnterface, GSM Multiple Access Scheme, GSM Channel
Organization, Traffic Channel multiframe, Control (Signaling) Channel Multifiame, Frames, Multi-fram€s,
Super-tames and H,?er-fiames, GSM Call Set up Prccedure, GSM Protocols and Signaling Location
Update Procedure, Routing ofa call to a Mobile Subscriber

2.5G Networks: The Geneml Packet Radio Services: (GPRS) - GPRS Networks Architecnre, GPRS
Interfaces and Reference Points, CPRS Logical Channel, GPRS Mobility Management Procedures, GPRS
Attachment and Detachment Procedures.

GPRS Ne"vork and Rout, GPRS
Inteme圏、rklng Model,CPRS InterFaces

MODULE-lⅡ

Overview of CDMA systems: lS-95 Networks lG- The Universal Mobile Telecommunication System
(UMTS)- UMTS Network Architecture-Release 99, UMTS Interfaces, UMTS Network Evolution UMTS
Release 5, UMTS FDD and TDD, UMTS Channels, Logical Channels, UMTS downlink tansport and
physical channels, UMTS uplink transport and physical channels UMTS Time Slots, UMTS Network
Protocol Architecture, Mobility Management for UMTS Network

MODULE.IV

Overview Mobile Internet Protocol: Basic Mobile IP, Mobile IP Tlpe-MIPV4 and MIPv6, Mobile IP:
Concept, Four basic entities for MlPv4, Mobile IPv4 Operations, Registration, Tunneling, MIPv4 Revene
Tunneling, MIPv4 Triangular Routing, Problems and Limitarions of MII MIPv4 Route Optimization

攣 d単)P COntcxt,Data Transfer Through

,殿矯鷺諜
S bamlng,me P

Subject
Code

Su bject
Name

Marimum Marks Allotted Total

Marks
HourV
Week

Total

Credits

EC61C Mobile
Standards

Theo rv Practical

Ｅｎｄ

Ｓｅｍ

Mid-Sem
Exam

Quiz/
Assignment Ｅｎｄ飾

Lab work

llXl

1 T P

4

70 20 10 3 1

ず
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MODULE-V

Mobility Management Issues: Role of IP on Wireless Networks tP for GPRS and UMTS Rg9,Protocol
Reference Model for UMTS PS domain Packet Switched Domain kotocol Stacks:Role of Interfaces, The
GTP Tunnel, The lu-PS lnterface and Mobility Managemen! Packetrouting and transport of user data in
UMTS network, Configuring PDP Addresses on Mobile&Stations, Mobility Management in Wireless
Networks, Mobility Classification, Seamless Terminal Mobility Management, Limitations of cunent TCP,/P
networks for mobility support, Mobility solution. Accessing External PDN through CPRSAJMTS PS

Domain, Transparent Access, and Use of Mobile IP for Non-transparent access, dynamically accesses IP
address from Extemal Neflvork.

References Books:

l. Lee: Cellular and Mobile Telecommunication- Analog & digital systems, TMH

2. Rappaport: Wireless Communications- principles and practice, Pearson Education.

3. Lee: Mobile communications design fimdamentals, Wiley tndia.

Course Outcomes: Upon successful completion of course students will b€ able to:

COl To assess the cellular system capacity
C02 To assess the performance of2G and 2.5G cellular standards.
C03 To leam the various modules of CDMA svstem.
C04 Acquire various concepts related to mobile protocols
C05 Leam the concepts require understanding of mobile management issues.

Dr.
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Jabalpur Engineering College, Jabalpur
(Declar€d Autonomous by MP Govt., Alliliated to RGPV Bhopal)

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

COURSE CONTENTS w.e.f. July 2023

MODULE.I

Source Coding: A logarithmic measure ofinformation, Average mutual information and entropy, Infomation
measures for continuous random variables, Noiseless coding theorem, coding for discrete memoryless
sources, Discrete stationary sources, The Lampel-Ziv algorithm, coding for analog souces, rate distortion
function.

MODULE-II channel capacity and Coding:The converse to the coding theorem, channel models,
channelcapacity, Achieving channel capacity with orthogonal Signals, channel reliability
functions,Random coding basedon M-ary Binary-coded signals, Practical Communication systems in lightof
Shannon's equation.

MODULE.ITI

The Noisy-channel coding theorem: Linear Block codes. The generator marix and the parity check matrix.
Some specific linear block codes, cyclic codes, Decoding of linear block codes, bounds on minimum
distance ofthe linear block codes.

MODTJLE.TV

Convolutional Codes: Basic properties of the convolutional r transt'er function ofa convolutional
code, Optimum decoding of convolutional codes: LThtlr

application of convolutionat codes. :

`    | :  t

MODULE‐ V                           ''  `

Complex codes based on cOmbinatiOn ofsmple codc,Product cOdes,Concatenated cOdes,TurbO cOdes,

The BCJR algonthm Codhg for BandwidthcOnstralnt channels:COmbhcd cOdlng and mOdulatiOn Trellls

codedmodulatiOn

″
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SubJect

Code
Subject Name Maximum Marks Allotted Total

Marks
HourV
Week

Total

Credits
EC62B lnformation Theory &

Coding
Theorv Practical

Ｅｎｄ

Ｓｅｍ

Mid―Sem
Exam

QuiZ/
Assignment Ｅｎｄ飾

ｋ

ｂ

　

ｒ

ａ

　

ｏ

Ｌ

ｗ

100

L T P

4
70 20 10 3 1



Refer€nces:

l. Simon Haykins: Communication Systems, 4th Edition, John Wiley.

2. J. G. Proakis: Digital Communications, McGraw Hills

3. B.P. l,athi: Modem Analog and Digital Communication System, Oxford Univenity Press

4. R. G. Gallager: Information Theory and Reliable Communicatiorl John Wiley and Sons

5. A. J. Viterti and J. K. Omura: Principles of Digital Communications and Coding. McGraw Hill Series.

6. U. Madhow: Fundamentals of Digital Communication, Cambridge Universiry Press.

Coursc Outcomes:

Upon successfirl completion ofcourse students will be able to:

COl Undentand various source coding algorithms
C02 Describe channel capacity

C03 Translate the nOisy channel codingふ ∞ rcms
C04 Describe various convolution codes

C05 Execute complex codes based on combination of simple codes

摯
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Module I

Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Alliliated to RGPY Bhopal)

(AICTE Model Curriculum Bas€d Scheme)
Bachelor ofTechnology (B.Tech.) VI Semester (Electronics & Telecommunication Engg.)

COURSE CONTENTS w.e-f- .Iulv 2023

48 1o
,19b6●Я

Introduction: Historical development of robqtsi basic teminology and'lddg-ftre; robots in automated
manufacturing, robot configuration space and its topology, degrees of freedoni'i_G "

Modul€ lI
Rigid Motions and Homogeneous Transformation: Rotations and their composition; Expon€ntial
coordinates; Screw theory; Twists; Euler angles; homogeneous transformations

Module III

Forward Kinematics: Common robot configurations; Product of Exponentials formuta; Denavit-Hartenberg
convention. Velocity kinematics: Angular velocity and acceleration; The Jacobian Inverse kinematics: planar
mechanisms; geometric approaches; pseudoinverse; spherical \r'rist;numerical approaches and Newton-
Raphson method

Module IV

Statics ofopenchains: The use ofthe Jacobian; singular configurations; manipulabilityKinemalics ofclosed-
chains Robot dynamics: tagrangian dynamics; Euler-Newton equations for open kinematic chains. Forward
and inverse dynamics.

Moduh V

Trajectory generation: [-ajeclories in space of homogeneous transformarions; minimum time
lrajectoriesFeedback control: Actuators and sensors; velocity and torque control; PID control; linearizationi
feedback linearization Vision-based confiol: The geometry of image formation; feature extraction; feature
trdcking (lab)

Text Books:

l. Lynch and Parlq Modem Robotics: Mechanics, Planning, and control cambridge Universitypress, 2017

2. Robotics, Msion, and Control, Peter Corke, Springer, 201 I .

3. Introduction to Robotics, John J. Craig, Addison-Wesley publishing tnc., t9E9.

4. Introduction to Robotics, P J. McKerroq ISBN: 0201 l82zl08

SutteCt

Code
Subject Name Maximum Marks Allotted Total

Marks
Hours/
Week

Total

Credits
EC62C Robotics Theory Practical

Ｅｎｄ

Ｓｅｍ

Mid―Sem
Exam

QuiZ/
Ass12nment Ｅｎｄ鏑

ｋ

ｂ

　

ｒ

ａ

　

ｏ

Ｌ
　
ｗ
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Course Outcomes:

Upon successful completion ofcourse students will be able to:
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Jabalpur Engineering College, Jabslpur
(Declared Autonomous by MP Govt., Allilisted to RGPV Bhopal)

(AICTE Model Curriculum Based Scheme)

Bschelor ofTechnology (B.Tech.) VI Semester (Electronics & Telecommunicatior Engg.)

COURSE CONTENTS w.e.f. Julv 2023

MODULE I

Microwave Components: Rectangular cavity resonators; Q ofa cavity resonator, Re-entrant cavities; Slow-wave snucnrre;
Microwave hybrid circuits; S-parameters and their properties; Waveguide tees; Hybrid ring: Waveguide comers bends and
twists; Two hole directional coupler, S- Matrix; Circulators and Isolators; Hybrid couplers.

MODULE.II

Microwave Linear Beam and Cmssed-Field Tubes: Faihne ofconventional tube at high fiequency; Klyston-Velocity
modulation; Bunching; ouFul power and loading; Reflex klystron- Velocity modulation; power oulput and efficiency and
electronic admittance; Helix travelling wave tubes; amplification process; Conventional current: Electric field wave
modes; Basic principle ofcoupled cavity; Magnetron-T1,pes and Principles ofoperation; Modes ofoscillation; Snapping;
pi-mode separation.

MODULE-III

Microwave Devices: Transistors, Tunnel Diodes and Microwave FETS: Structue; Operation; Characteristics and power

frequency limitalions of microwave transistors; Tunnel diodes and Field- Effect Transistors. Tmnsfer Electron Devices:
Gunn diode; Gunn Effect; Principle and Mode ofoperation; Microwave generation and amplification Tumel Diode; pIN
diode and Crystal diode. Modulator, Switches, Avalanche Transit- Time Devices: physical Structure; principle of
operdtion; characteristics; Power output and Efficiency of IMPATT TRAPATT and BARITT diodes,parametric
amplifiers.

MODULE-IV

Microwave.Design Principles. tmpedance transformatioq Lnpedance Matching, Microwave FilterDesigrL RF and
Microwave Amplifier Design, Microwave Power amplifier Design. t ow NoiseAmplifier Design, Microwave Mixer
Design, Microwave Oscillator Design. Microwave Measuremenr Microwave benchi Precautions; power measurement;
Bolometricmethod; Attenuatio4 VSWR; lmpedancq, f,iequency and e of the Cayity.

MODじ LE― V

Principles and Applicaions of Radar: Basic Radar, Radar Block Diagram, Radar Frequencies, Applications of Radar,
Radar Range EquatioD, MTI and Pulse Doppler Radar: Introduction to Doppler and MTI Radar, delay line cancellers,
staggered PRF. Range gated Doppler filter, limitations to MTI performance. Tracking with Radar, Monopulse Tracking.
Conical Scan and Sequential Lobing, Limitations to Tracking Accuracy, Low Angle Tracking, Tracking in range,
Comparison ofTracken.

SutteCt

Code Subject Name Maximum Marks Allotted
Total

Marks
HourV
Werk

Total

Credits

EC65 Microwave &
Radar Engg.

Theory Practical

End Sem.
Mid―ゝ m.
Exam

QuiZ/
Assignment Ｅｎｄ飾

恥
颯

150
L T P

4
70 20 10 30 20 3 つ

４

ダ
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Text Book:
l. Microwave Devices and Circuits by Samuel Y- Liao, 3rd Ed., Pearson Education.

2. Foundations of Microwave Engineering by R-8. Collin, TMH Pub.

3. Introduction to Radar Systems by M.l Skolnik, TMH Pub. Co.

Reference Books:

l. Microwave Principles by Reich.

2. Microwaves, Gupta, New Age International Publishers.

3. Microwave and Radar Engg., M. Kulkami, Umesh Publication.

Cours€ Outcomes:

Upon successful completion ofcourse students will be able to:

List of Expenments:

l Study ofMicrowave Test Bench

2  Study ofGulln Power Stlpp″

3 Study ofЮ ystron Power Supply

4 Stu″ of MiCrowave VSWR meter

S Sm● Of TWO Cavl● Klystron

6 Stu"ofMagК  Tee

7 Calculation ofparameter for a G市 en microwave waveguide

8  Calculation ofunknown― impedance using smlth chart

9  Desien and simu!ation of E plane Tee/H plane Tee on HFSS/CST

_―
―

´
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C01 @iiitulateparametersofiraveguidesandtranSmisSionlineS.
C02 Design and analyze microwave components and tubes.

C03 Design and analyze passive and active microwave devices.

C04 @waveamplifier.microwavemixerandmicrowaveoScillator
C05 Analyze the principle of radar.



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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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 Engineering College, Jabalpur
(Declared Autonomous by IVP Govt.,Afrlliated to RC PV,Bhopal)

(AICTE Ⅳlodel Curriculum Based Scheme)With PrOvisiOn for lntemship
Bachelor of Technologr (B.Tech.) VII Semester (Electronics & T Engg.)

COU RSE CONTENTS

ModuIe.I : DIGITAL IMAGE PROCESSING :
Elements of a Digital Image Processing system. Structute of the Human eye. lmage formation
and contrast sensitivity. Sampling and Quantization, Neighbors of a pixel. Distance measures.

Module - lI : IMAGE ENIIANCEMENT;i;i,I r ,., . .. '

Definition. Spatial domaia methods. Frequ&qdorDinrhcthods,Histogram modi-fu technique.
Neighborhood averaging, Media filtering. l.ow pass filtering. Averaging of multiple images,
Image sharpening by dift'erentiation and high pass filtering.

Module-III : IMAGE TRANSFOR.IViS:
Introduction to Fourier transform-DFT, Properties of two dimensional FT. Separability,
Translation, Periodicity, Rotation, Average value, FFT algorithm, Walsh transforms, Hadamard
ransform, Discrete Cosine transform, Wavelet transform and comparison of all the transforms.

Modulc- IV : IMAGE R-ESTORATION :
Definition" Degradation model. Discrete formulation Circulant matrices, Block circulant
matrices, EIfect of diagnolization of circulant and block circulaat matrices, Uncorstrained and
constrained restorations , lnverse filtering. Wiener filter, Restoration in spuial domain.

Module - V : IMAGE ENCODING :
Objective and subjective fidelity criteria Basic encoding process, Variable length coding, LZW,
Bit-plane coding-Bit-plane coding, Lossless predictive coding - Lossy comprcssion: lnssy
predictive coding, transform coding, wavelet coding. lmage compression. Introdrrction to all the
lmage compression techniques and srandards, CCITT, JPEG, JPEG 2000, Video compression
standards . Basics of Pattem Recognition. image segmentation

Refercnces :
I . "Digitat lmage Processing" by Rafael , C . Gonzlez. . and Paul, Wintz Addison- Wesley
Pubtishing
Company.
2. "Fundamentals of Digiul Image Processing" b1 Jain Anil K. Prentice Hall.
3. "Digital Image Processing" by Sosenfeld, and Kak, A.C.. Academic Press.
4.'fhe lmage Processing Handbook, (5/e), CRC.2006 by J.C. Russ,
5. Digital lmage Processing with MATLAB by .R.C.Gonzalez& R.E. Woods; Prentice Hall,
2003

W 2024
Subject

code
Subject NaDe Maximum Marks Allotted Total

Marks Hours/Week Tota:

Credits

E(71hヽ I.ヽ
DiJtal llnage

Processlng

Theory Practical
Ｅｎｄ

Ｓｅｍ

Mid-Sem
Exam

Quiz
Assignmcnt 囲飾

Lab
Work 100

L T P

3 170 20



Course Outcomcs:

Upn succesful completion of coune srudents *ill h able to:
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COl Knowledge of elements ofdigital image proccsrng system

C02 Dcscribe about lmage enhanement techniques

C03 Illustrate the lmage transforming techniques

C04 Undenund wals tbr lmage restoration

C05 Elaborate knage encoding techniques



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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COl
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 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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鮨略ι‖
JEC,t:::謂れPl



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.

Su bj ect
Code

Subject Name Maximum Marks Allotted 劇

聰

恥

Ｍａ

Hours/
Week

―

●ｈ̈
EC74 Optical

Communication

Th∞ヮ Practical

Ｅｎｄ
飢

Mid-Sem.
Exam

Quiz/
Assignment

Ｅｎｄ

Ｓｅｍ．

晰　ｗｏｒｋ
r50

L T P
4

70 20 10 JO 20 3 2
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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:

1dY)'''-
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Amliated to RGPV Bhopal)

(AICTE Model Curricutum Based Scheme)
Bachelor ofTechnology (B.Tech.) Vll S€mester (Electronics & Telecommunication Engg.)

COURSE CONTENTS w.e.f. Julv 2023

Su bj ect
Code

Subj ect
Name Maximum Marks Allotted Total

Marks
Hours/
Week

Total

Credits

EC75
Antenna &

Wave
Propagation

Theorv Practical
Ｅｎｄ

Ｓｅｍ．

Mid―舗 m.

Exam
QuiZ/
Assignment

End
Sem.

Lab work
lm

L T P

70 20 10 30 20 3 2

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

ft'ryie-
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Module I:
Mobile Communications overview: Evolution fiom lC to 5G, Analog voice systems in lG, digital radio
systems in 2G. voice and messaging services, TDMA based GSM, CDMA,2.5G (GpRs),2.75G(EDGE);
IMT2000' 3GUMTS. w-cDMA, HSPA, HSPA+, 3G services and data rates, IMT Advanced, 4G, LTE,
voLTE, oFDM, MIMO. LTE Advanced- pro (3Gpp Rerggse l3+).,. MT2020, enhancemenrs in comparison

Modute II: ' :ri ' ri'i ''r'
Introduction to 5G Communication: 5C potential and applications, Usage scenarios, enhanced mobile
broad band (eMBB), ultra reliable low latency communications (URLLC), and massive machine type
communications (MMTC), D2D communications, V2X communications.

Module III:
5G Radio access technologies: Spectrum for 5G, spectrum accesvsharing, millimeter wave communication,
channels and signalVwaveforms in 5G, carrier aggregation, small cells, dual connectivity. New Radio (NR),
Standalone and non-standalone mode, non-orthogonal multiple access (NOMA).

Module IV:
5G Network: Massive MIMo, beam formation, PHY API Specification, flexible frame structure, service
Data Adaptation hotocol (SDAp), centralized RAN, open RAN. murti-access edge computing (MEC);
Introduction to software defined networking (SDN), network function virhralization 6nvy, network slicing;
restful API for service-based interface, private networks.

Module V:
current state and Challenges ahead: 5G penetration in developed countries; deployment challenges in low-
middle income countries, stronger backhaul requirements. dynamic .p."r-rn u"""r, und usage ofunlicensed
spectrum, contrasting radio resource requirements, large ce usage, LMLC, possiblJ sorutions for
connectivity in rural areas (BharatNet, TVWS, Long-range WiFi, FSO); non+errestrial fronthaul / backhaul
solutions: LEOs. HAPfuAV.

Text and References Books:

l. Mobile communications by Jochen Schilrer pub: Financial rimes / Imprint ofpearson
2' Mobile communications Design Fundamentars by wilriam Lee, pub: ririi"yi"ai"'rrt.l,a.
3. wireless communicarions: principles and practice by Theodore S. nappaplrt, pub:pearson
4. Fundamentars of 5G Mobile Networks Jonathan Rodriguez wirey First Edition.
5 5G NR: The Next Generation Wireless Access Technology Erik Dahlman, Stefan parkvall, JohanSkold Elsevier

Jabalpu r Engineering College, Jabalpur
(Declared Autonomous by MPGovt., Aff iated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technolos (8. Tech.) Vlll Semester (Electronics & Telecommunication Engg.)

COURSE CONTENTS ■ Julv 2023
Subject
Code

Subject Name Maximum Marks Allotted Total

Mark
Hou rs,/

Week
Total

Credits

EC81A
Advanced
Mobile
Communication

Th∞暉 Practical
Ｅｎｄ

Ｓｅｍ．

Mid-Sem.
Exam

Quizl
Assimment Ｅｎｄ蹴

Ｌａｂ

ｗ。ｒｋ 100
L T P

4
70 20 10 3 1

?竜く,ラ ー



COl Understand the e"olution of mobile communication standards developed over

the years.

C02 f,uutuat" tt e ,t" ofadvanced techniques in cellular communications and

understand D2D, MMTC,V2X communication and standardization

C03 Stuav tt e in-depth functioning of 5G radlo access technolo

C04 D."* and 
".plattt 

5c-ar.hite"tut", its 
"o.pon"nt. 

a.
C05 Understand currcnt issues and futurc challcngcs in 5G

Course Outcomes:
At the end ofthis course students will demonstrate the ability to:

14ryr?'>-
o-t o,. Dr. SHAVANA JHARIArcq-' r-flza'\*ader, Depr. of Electronics

& Telocommunlcalio ns Engg.
Jabalpur Engineering College

Jabalpur - 482 0l I (M.P.) i4s
Acad e m ic

JEC, JabalPur (M.P.)



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Goyt., Afliliated to RG PV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technolos/ (8. Tech,) VIII Semester (Electronics & Telecommunication Engg.)

COURSE CONTENTS w.e.f. Julv 2023

Ⅳ10DULE-1

Sensors Fundamentals and Characteristics, Sensors signals and systems; Sensor Clasincぶ
on; u」 ts of

Measurcments:Sensclr CharactcHslcs

MODULE― II

PけJCaI P五nciples ofscnsin3 Elecric charges,Fblds,and Potentials capacitance;Magnetism:Induction;Resistan∝
:

Piez∝lectric EfFect Hall EfFect;Tempcrature and Thermal Properies of MateHal:Hcat Trallsfe■
Light Dynamic

Models OfSensOr Elements

MODULBIII

Interface Elcctronic Circuits,Input CharacteHstics of lntcrface Circuits,Ampliflers,Excitation Circuits,Analog to

Digital convcrters,Direct Di」 lzatiOn and Processmg,BHdgc circuis,Data TransmissiOL Bat“ es fOr Low POwcr
ScnsOrs

MCbDULE― IV

ScnsOrs in DifFerent ApplicatiOn紺 鍋 occupanw and MOtiOn Dct∝ 10rs:Posi10■ EIsplacement,and Levcl velociけ
and Acccleration;Force,Stralt and Tactile SenЮ rs;Pressure Sensors,Temperaturc Sensclrs

MODULι V

Sensclr Materials and Technologies,MateHals,Surfacc PrOcessing,NallGTechno10s

Reference Bcxlks:

l J FradeL Handb00k OfMOdem sensOrs:PhysicaL DeSgns,and Applお
ations,AIP Press sprlnger

2 D Pannabis,sensos and Transducers,PHI PubltatiOn,New Dclhi

3  M∝hatronic,Gancsh S.Hegde,Published by Uruversiけ scien∝ Press(An imprint ofLaxlni
Publicaion Pr市 ate L血 led)

Course Out∞ mes:

Upon succcssful complction ofcclurse studcnts will be able tO:

JEC,t:::品WhP)

Rcadcr, Depl. of Electronlct
& Telecommu nical ions Engg.
Jabalpur Engine ring College

Jabalpur - 482 Otl (M.P.)

DEA

SutteCt

Code
Subject Name Maximum Marks Allotted Total

Marks
HourV
Week

Total

Credits

EC81C Sensor

Technology

Th∞Ⅳ Practical
End
Sem

Mid-Sem.
Exam

QuiZ/

Assignment

End
Sem.

Lab
work 100

L T P
4

70 20 10 3 1

Understand sensor fundamentals
Describe

various Electronic circuits



Jabalpur Engineering College, Jabalpur
(Declar€d Autonomous by MP Govt., Alliliated to RG PV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technolog (8. Tech.) VIll Semester (Electronics & Telecommunication Engg.)

COURSE CONTENTS w.e.f. July 2023

MODULE‐ I

Indian Econonly on thc eve OfindepcndencQ Brllsh Rule and its inpact on∝ onomy,PopulatiOn grOwth its parOn、
genders・ rural urban lieracy,Poven and inequali,電 ●CJturc and is producl宙 ty Grecn RevolutioL Ind耐 HJ
economy patter■ small scale industrics

MODUL]II

Micro e∞nomics,Theory of cOnsulncr beha宙 Or・ Law of dimi血shing ut‖ け demand and supp″ ,Demand curve,
dasticity Ofdemanこ Theory ofproductiOn,neory of"ct.

MODULE‐ IⅡ

National incomQ Measurement of national incomc,Mcasurement Ofcost Ofliving,COnsulnption inctiOn,investment

functioL Economics flucttations GDP,GVP

MODULE‐ IV

Conccpt Ofpublic and pr市 atc g00ds public budget,Oplmuln budget,Plan budget,budgct prOcedure oflndiへ
Taxes h

lndia

MCDDULE‐ V

Indian economy policy,pOpulatiOn policy antipove■ y prOgrmmcs,hlRECA ttshio cmployment MsplE,groMh,
structure EXIM POlicics

Reference Books:

l. Mishra &Puri Indian Economy

2. Rana&Verma Macro economics

3. NavendraJadhav, Monetary policy

4. J. Ray Chellaitq Trerrds and Issues in Indian Finance

…
=

叫,毎ヽ鳳雅y,電,」螢鶏
“媚群現掛II瀞

鮮
Academic

JEC, Jabalpur (M.P.)

Subject
Code

Subj€ct Name Maximum Marks Allotted Total

Marks
Hourゞ

VVeek

Tota:

Credits

EC82A Economics &
Social Issues

Theorv Practical
End
Sem.

Mid-Sem.
Exam

Qui2/

Assignment

End

Sem.

Lab
work 100

L T P
4

70 20 10 3 1

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

General information about micro Demand
about GDP and GNP

about polices of Indian



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Afiiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme) With Provision for Internship
Bachelor ofTechnolory (B.Tech.) VII Semester (f,lectronics & Telecommunication Engg.)

COURSE CONTENTS

Module - I: Meaning and definition of anificial intelligence. various types of production
systems, Characteristics of produclion systems.

Modulc - II: Krrcwledge Rqrrcsentation. Problerns in reprcsenting knowledge. knowledge
repr€seotation using propositional and predicate logic, compa,rison of propositional and
predicate logic. Resolution, rcfuiation. deduction. theorcm proving, inferencing, monotonic
and non-monotonic reasoning.

Modulc - III: Probabilistic rcasoning. Baye's theorcrn, semantic networks, scrips. schemas,
fiames, conceptual dependency, ruzzy* logic, forward and backward reasoning.

Module - IV: Game playing techniqrcs like minimax procedure, alpha-beta cut-offs e&,
planning. Study of the block world problem in robotics. Introduction to understanding and
natural languages processing.

Module - V: Introduction to learning,, Various techniques used in learniog, introduction to
neural networks, applications of neural netrvorks, coEnnon sense. reasoning. soEre
example of exp€rt systems. Free software.

Rcfercnces:-
. Rich E and Knight K. Artificial Intelligence, TMH New Delhi.
. Nelsson N.J.. Principles of Artificial Intelligence. Springer Verlag, Berlin-

Barr A, Fergenbaub E.A. and Cohen PR. Artificial lntelligence, Addison
. Wesley. Reading Waterman D.A., A guide to Expertsystem. Adision -
o Wesley, Reading

Artificial Intelligence Hand book. Vol. l-2, ISA, Research
. Triangle Park. Kos Ko B, Neural Networks sfi f rr-zy
o slstem -PHI.

Haykin S, Artilicial Neural Naworks-Comprehensive Foundalion. Asea.Pearson.

Coun€ Outcom6:
Upon successful completion of cours€ studenn will be able to:

C01 i Charactei“ Artiflcial i
C02 De“Hbe know in AIs
C03 Illustrate

F laborate narural

of neural net*orks

´

(1()4

」EQl麺節iれ R、

n J n Dr. BHAVANA JHARIA?f X Heaa Pccdcr, Dept. of Electronics
& Telecommun ical ions Engg.
Jabalpur Engi ne e rin g College

Jabalpur - 482 011 (M.P.l

ヽ 2024
Subject

code
Subject Nrme Maximum \,larks Allotted ｔａ‐

聰

Ｔ

Ｍ
H ou rs,^[ eek

Total
Credits

E(,05ヽ13 Artirlcia:

inte‖ igence

Theory Practical

剛
飾

Mid-Sem-
Eram

QuiZ
Assi2,ment 腕
鏑

ｂ

ｒｋ
Ｌａ
恥 100

L T P

4
3 170 20

C05



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Affiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme) With Provision for lnternship
Bachelor of Technology (B.Tech.) VIll Semester (Electronics & T

COURSE CONTENTS
Engg.)

Module'I: Introduction Nanoscale technology: Consequences of the nanoscale for technology
and society. Molecular building blocks for nanostructue systems, Nano-scale I D to 3b
structures. BaDd structure and density of states at low dimensional stmcture. Size dependent
properties (Elecrical, mechanical, optical. thermal etc).rop down and botrom up technique,
lithographic. nanolithographic and nonlithographictechniques:pulsed lss€r deposiriorLplasma arc
discharge' e-beam sputtering. ball milling, solgel. electrodeposition, chemical vapour deposition.

Module'Il : Chrectcrizetion techniquescanning probe microscopy: (principle, construction
and working:) Scanning tunneling microscope, Atomic force micioscope. rian"l"g electron
microscope. Transmission electron -microscope, Carbon maririals :Allotropes o] carboru
Structure of Carbon Nanotubes, tfnef ;0.1C}lfs-. Electronic prqperties of CNTs. Band structure
of Graphene.Band srructurc of SWNT fiom grapbene ,electron traiiiport properties o$wNTs .

Module'Ill;Introduction to_ oegnetirm rnd superconductivityBasic magnetic phenomena:
paramagnetisrn ferromagnetism, ferrimagnetism. anti-ferromagnetism;nanJ-magnitism; giantand colossal magnetoresistance; ferrofluids. Basic superc6nductivity pheiomenq flux
quanrization and Josephsoneffects.

Module-IV: Fundrmentrl of nr.ooclectronicscharging of quantum dots, coulomb blockade,
Quantum mechanical treatment of quantum wels, wires and dots, widening of bandgap in
quantum dots, Stong and r,veat confinemenl spin field effect transistor.- single electron
transistors, other SET and FET structure.

Module'v: silicon MoSFETssilicon MosFET: fun&mental of MoSFET devices, scaling
rules, silicon dioxide based gate dielectrics. metal gares , junction and contac(- advanced
MOSFE'I concepts

Referelccr:
l.G. W. Hanson: Fundamena.ls of Nanoelectronics. pearson Education.
?..-1.- K. Chattopadhyay and A. N. Baoerjee: Introduction to Nanoscience and Nanotechnology.
PHI Learning.

i _{gh H. Davis: Physics of lo*.dimension semiconductor. Cambridge press.
4.KTu, JW Mayer, LC Feldman. "Electronic Thin Film Science,,, tvtaimittan- New york, 1992.
5. Z Cui , "Mico-Nanofabrication',, Higher Education press, Springer, 2005.
6.Brian cantor, "Novel Nanocrystalline Alloys and Magneric Nanomateriats.,' Instirute of
Physics Publ ications. 20O5.

I 2024
Subjcct

code
Subject Nanre l\Iaximum Mrrks Allotted Total

lUarks Hoursnl!'eek
Tota:

Credits

EC801 M A Nano
Elcctronics

Theory Practical
Ｅｎｄ

Ｓｅｍ

Mid-Sem
Eram

Qu iz
Assignment ｍｓｃｍ

Lab
い ork 100

L T P

1
20



7 S Chikazmland S.H Charap,"Physics oF Magnetism".S"ng“ ‐VeHag berun Hcidebcrg.

211115

8 CaoGu●2hOng."Nanos館
“
嚇 and Nanomate」 als‐ Synttesi、 PttieS and Applications".

Impcnal coilege Press,2004.

9 Sadamに hIMacka■ a"ConC毎蔭 h Spmtronics".Oxfod Unit面 サ PreSS、 21X6´

Con曖嘘 Ontcomes:
Upon sIECessi,l completion of coune students wl‖ be able t● :

&Te:ecOmmuniCations Engg.
J,P『
llI」il'1:ZerffR_11「

・

DEAN

JEC,亀 :3:品Wh.P)

abotn

Dr.3HAVANA JHAR:A
I,多油れ以.R●●d4Dept of Electronics

一

electronics

製

…

COl
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt, Afriliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme) With Provision for Internship
Bachelor of Technology (B.Tech.) VII Semester (Electronics & Telecommunication Engg.)

COURSE CONTENTS

Module‐ I
InttrOdIBcmn to calos c曖●:億, cil,uits & system representatbn BchavttDral rcp― tat10n,
smc― l rcpresentation_ Physical rcprcsenta● on MOS mnsistor alcory NMOS and PMOs
cnhancement trasittor l■ ■■shold voitagc body effect MOS device design equation_Bぶ c DC
cquation.S∝。nd order efFect.ヽ 10S modeis
CMOS inverter― DC character,Static ioad MOS invcrters h difFerenttd inverter Tnstate
mverter_3ipolar de宙 ces,diodes,mnsistOrs.BICMOS invcners

Modtlle‐ II
Rev腱
"oF si」

に。口 lemiconductor tecLE10bgy and baslc CMOS technology‐ n― well andレ wcll

篭 罵 だ 翻 T胤 鰐

d“山 T‖n_tub pOes layou d面勢 d“ and hc卜 uュ lないり

Circuit charactcrt2ntlotl and pcrfortnm∝ csthation resistancc and capacitan∝  estlmation,
S■itching characteHstics,CMOS gate transistor siぷng,power dissipation Basic PhyScal design
ofsimple 10gic gates.CMOS 10gic mmcttrc

Module-lII
CMOSd“ lgn methOds Dcslgn ЫLattgics Progr―abie logic,progra―able loglc s―●コ●.
rcprogammable gate amttys Xylinx P:Ogrmmablc 3ate array Algotonix,conc―

nt l●gic,sea
ofgate and gate amy dcsign VHDL as a tool

ModIIle― EV
SinJ●‐Stage Ampliflcr:Basic Conccpts,COnlmon Source stagc,SOurce Follower,Common‐
Gatc Stage,Cascode Stage
Freque●り Response of Amp■ ■e卜: General Considcnt10n,Common― SOurce Stagc, Solrce
Fol10wers,Common― Gatc Stage,CascOdc Stagc.〕 ffercntial Palr

Modul● _v
Difrerential Amp轟随Ft Sh81C‐ Ended and Differcntia1 0pcratiOn_Basic Dircrcnial P壷

,

ConlmOn‐Mode Response,Dintrential Pair、宙th MoS Loads,Gilbert Ccli
Feedb● ck Amplifler:General Considc面 。L Fcedback Topologies.EfFect of l cading.EfFcct of
Feedback On Noise_

潔言褥握薔ぶ盤[:蹴1瀞I:::黒fζ磯毬量富:設」認幾胤雷懸 竜盤EThr

w.e.■ 2024
Subject

codc
Subject Name !Iarimum !larks {llotted Total

Marks Hou rs/W eek
Total

Credits

E(17021Ⅵ
CMOS VLSI
Design

Theorv Precticrl
Ｅｎｄ

Ｓｅｍ

Mid-Sem
Exam

QuiZ
Assignment

Ｅｎｄ

Ｓｃｍ

Lab
VVork

150

L T P

270 20 10 30



．　
　
●

　
　
　
　

．

Rcfcrcucc Boolg:
L Neil. H.E. Wesdre, lkmran Eshraehian. Pnnciples of CMOS VLSI design. Pearson

Education.
Wync woll ModCm VLSI dcsigo‐ systcln on sllicon.Prentlcs Hall ofindia

Phillip E Allcn and Douglas R holdhg,CMOS analog Cttult Dcsi避
".2nd editio軋錬 おrd UnivcrsI,preSS・

3R32aVi Design oFAnalo3 CMOS Interated circuits,TMH Pub饉
“
」on

Westc,Hamsand BtteciCMOS VLSI Design,Peな 郷n Education
J M Lbaey,脱gltal intented Circulヽ .PH:Lettng

successful ofcourse studenu will be able lo:

COl 【indersund the OF Cヽ40S and Charactcrizc Cヽ 40S In■ ener

C02 ofCMOS T tttm面
"ofcirc■

tchactc● stlcs o「 CMOs_ニ
Understand various methods

and feedback and S\ itch€d Circulも

CMOSV[SIDESIGN
{SEllcsted ErcItir.)

Lbt of f,rprincnis
l. Study of Lmbda bosed and Micron Based Design Rules

2. To &sign a CMOS Invster 8nd vctiry irs DC ad Transient Cha'acterisics using EDA Tools

(Cadenc€/Mcrtor Graphics/Tmner/Microwind)

3. To design Logic Gares ( AND, NAND,OR NOR) using EDA Tools

4. Design of Half Addcr Full Adder rsing EDA Tool

5. To &sign Combinational Circuir implemcnting logic exprcssions

6. To dcsign and Simulare following singlc stage Amplifiers and vcri-S'its FrrqLlcDcy rcsponse

characteristics

a) CS Amplificr

b) CG Amplificr

c) CD Amplifier

■

■

　

４

，

６

C(χ

7 To Dcdgn弔幅

"ulate B“

ic DifFercntla amp‖ icr

}}t..'-
DT. BHAVANA JHARIA

W.&tl. /&"J-, DePt. ol Eleclronics
I "-\ - Ei"l""ott'nlcations Engg

JlbtlPut Engineering Colle'ge
--.1-it-.iPut - 482 0rr (M'P')

Course ()ulcomes:


