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Note: 01. Departmental BOS will dccide list oithree/four optional subjects thosc are available in MOOC,OEC as well for PEC.

02. MOOC/NPTFII. subjects shall be (aken with permission of HOD/Coordinator.
01. lndustrial training should be apart from labomtory work une.taken in the collcgc rather it should have indust al orientation and practical aspectyfeld work. Rcpon to

be sbmined at the beginning ofTth semester and students havg to give a presentation in the Department. Evaluation will be done in 7th semester.

=l

PEC: Professional Elective Course, OEC: Open Elective Course, PCC: Professional Core Cours€, Pl: Project and Internship, DLC: Distanc€ Loaming Cours€, MC: Mandatory Course
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Afliliated to RGPV Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technologr (B.Tech.) VI Semester (Electronics & Telecommun ication Engg.)

COURSE CONTENTS w.e.f. .Iulv 2023

Module-I
Data Communication: Introduction. Components, Data representation, Serial & Parallel

transmission. Modes of data transmission, Networks-Protocols and standards, Standards

organizations, Line configurations, Different Topologies, Transmission mode, Categories of
networks- LAN,MAN,WAN. Network edge, End systems, clients, servers, connectionless and

connection oriented services, Connecting devices. The OSI model, different layers in OSI

model, TCPiIP protocol suite.

Module-II
Physical layer: Transmission media: Guided media- Unguided media, Transmission

impairment, Performance. Line Coding: Line Coding Schemes' Unipolar, Polar, Bipolar, Block

Coding, Scrambling. Switching: Circuit switched Networks' Datagram Networks, Virtual

circuit Networks, Structure of a Switch. Multiptexing: Frequency Division, wavelenglh

Division, Synchronous Time Division, Statistical Time Division Multiplexing. Dial-up

Modems, Digital Subscriber Line.

Module-III
Data Link Layer: Data link control; Framing, flow and error control' ARQ protocols and

reliable data transfer service, stop-and wait, Go-Back-N, selective repeat ARQ, HDLC, Point-

to-Point Protocol. Multiple.Access: Random access' ALOHA, Slotted ALOHA, CSMA,

CSMA/CD. Reservarion ryridai. pbff;"g. roken-pasing. comparisons. Channelization. Delay

performance of MAC. Local area networks: LAN,.protocols, Ethemet, token ring, wireless

LAN and IEEE 802.1I standard, Bluetooth, ilTM r:relwDrks and x.25. Wi-Fi Standard'

Ⅳlodule― IV

Network Layer: Logical Addressing, Intemetworking, IPv4, IPv6, fragmentation and

reassembly, address resolution, reverse address resolution, CIDR NAT' Address Mapping

ICMP, ICMP. DHCP. Routing: Unicast routing protocols, Multicast routing protocols.

TCP/IP: Architecture and protocol, lP packet' addressing' subnel IP routing, UDP' SCTP'

Su bject
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Module-V
Application Layer and Security: Domain name system, domain name space, DNS in the
Intemet, SMTP and FTP. WWW and HTTP, Network Management; SNMP, Multimedia"
general application layer services. Security: Cryptography, Symmetric key cryptography;
ciphers, Asymmetric key cryptography, Network security.

Text Books:
l. Communication Networks,2 ed., A Leon-Garcia" I Widjaja McGraw Hill Education India.
2. Computer Networking: A top down approach, 5 ed., J F Kurose, K W Ross, Pearson
Education.
3. Behrouz A. Forouzan, "Data communication and Networking", Tata McGraw-Hill, 2004.

Reference Books:
L Data Networks, 2 ed DP Bertsekas, R G Gallagar, hentice Hall.
2. Analysis of Computer and Communication Networks, F Gebali, Springer 2008.

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

DEAN
AcademlC
JEC,Jabalpur(MP

COl Classify various type of data communication network.

C02 Analyze design constraints ofphysical layer.

C03 Study various data link layer protocols and multiple access techniques.

C04 Design various addressing mechanism.

COS Analyze the concept ofapplication layer and various network security mechanism. 
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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
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EC61B Satellite Communication Theory Practical
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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.
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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
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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, Jsbrlpur
(Declared Autonomous by MP Govt., Aflilhted to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technology @.Tech.) Vl Semester (Electrcnics & Telecommunicstion Engg,)

COURSE CONTENTS w.e.f. Julv 2023

MODULE I

WIRELESS CHANNELS Large scale path loss - Path loss models: Free Space and Two-Ray models -Link
Budga design - Small scale fading- Parameters of mobile multipath channels - Time dispersion parameters-
Coherence bandwidth - Doppler spread & Coherence time, Fading due to Multipath time delay spread - flat
fading - frequency selective fading,; Fading due to Doppler spread-fasr fading-slow fading.

MoDULE II Ir /r ': : 
,,.' . , ,' . ';..

CELLULAR ARCHITECTURE Muhiple Access tochnhue6 FDMA, TDMA CDMACapacity calculations-
Cellular concept- Frequency reus; channel assignmeirG haid.dff- interference & system capacity- trunking&
grade of service Coverage and capacityimprovement.

MODULE III

DIGITAL SIGNALING FOR FADING CIIANNELS Structure of a wireless communication link, Principles
of OffsetQPSK p/4-DQPSK, Minimum Shift Keying, Gaussian Minimum Shift Keying Ermr performance
in fading channels, OFDM principle - Cyclic prefix, Windowing.PAPR.

MODT'LE IV

Wireless Sensor Networks, Protocols, and technologies, Communication architecture and protocols for
WSN (MAC, Link, Routing). Sensor data acquisition, processing and handling, Enerry management.

MODULE V

MULTIPLE ANTENNA TECHNIQUES MIMO systems-spatial multiplexing -System model- Pre-coding-
Beam forming - transmitter diversity, receiver diversity- Channel state information- capacity in fading and
non-fading channels.

Refercnce Books:

L Wireless Communications Hardcover - Illustrated, 2005, by Andrea Coldsmith, Cambridge
University
Press.

2. Wireless Communication Handbook by Sarhan M. Musa.

3. Wireless S€nsor N€tworks by Ananthram Swami, Yao-Win Hong, and Lang Tong.

4. Wireless Communicalions The Future by William Webb.

Sublect
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Cours€ Outcomes:

Upon successful completion ofcourse students will be able to:

C01 To characterize various Wireless Channels
C02 To undentand various encoding schemes for fading charnels
C03 To undemtand flurdamental conceDts related to dieital sienaline for fadins channels
C04 ComDare multiDath mitieation techniques and analvze their performance

COS To implement system consisting a transmitter/receiver segrnent of MIMO systems and analyze
their performances.

Jabalpur Engineering College JEC, .Jabalpur (M.P. j
Jabalpur - 482 01f (M.P.,
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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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Total

Credits
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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
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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
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Course Outcomes:

Upon successful completion ofcourse students will be able to:
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Aff iated to RGPY Bhopal)

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

COURSE CONTENTS w.e.f. July 2023

Module-I.

Discrete'Time Signals and Systems; Discrete-Time Sequences and Systems, Sequence
manipulation, system connectivity, Linear constant coefficient difference equations,
Derivation of transfer function of LTI systems, Linearity, BIBO stability of the system,
Frequency Domain Representation ofdiscrete time signals & systems.

Module-tr.

Z-Transform Applications:lntroduction to direct z-transform and Inverse- Z transform
sequences' Mapping of S{omain to z- domain, stability, Rational z-transforms, chirp-Z
transform.

Module-III.

Frequency Analysis of Discrete Time Signals: Introduction to DFT, comparison of the DFS
and Discrete Fourier Transform (DFT), properties of DFT, circular convolution, Two
dimensional DFT FFT algorithms, Radix-2 FFT Algorithm, Goertzel's Algorithm, Decimation
in time, Decimation in fiequency algorithm, Concept of Radix-N algorithm.

Module-IV.

Basic filter structures -Recursive and non -recursive networks, Basic structures of IIR and
FIR filters, Determining of system response, Impulse response and transfer function of filters.
finite wordJength of digital filters.

Module-V.

Digital filters Design Techniques: Design of IIR and FIR digital filters, Impulse invariant and
bilinear transformation, windowing techniques- rectangular and other windows, Application of
MATLAB for design of digital filters, Concept of Adaptive filtering and applications.

″
〆

SutteCt

Code
Subject Name Maximum Marks Allotted Total

Marks
Hours/
Week

Tota:

Credits
EC63 Digital Signal

Processing
Theory Practical
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Assittllment Ｅｎｄ飾

ｂ

ｒｋ

ａ

　
ｏ

Ｌ

ｗ

150

L T P

4
70 20 10 30 20 3 2

AVAI.fS.ro
.lgsO.rsbes
rummolglsT
rign3 ruq lr,d
F - ruolado L



Reference Books:

l. A.V. Oppenheim and R. W. Schafer: Digital Signal Processing, Prentice Hall.

2. L.R. Rabiner and B. Gold: Theory and Application of Digital Signal Processing, Prentice

Hall

3. John. G. Proakis and Monolakis: Dgital Signal Processing Pearson Education

4. Salivahanan and Vallavraj: Digital Signal Processing, McGraw Hill.

5.S. K. Mitra: Digital Signal hocessing- A Computer based Approach, McGraw Hill.

6. Schilling and Harris: Fundamentals of DSP using MATLAB, Cengage Learning.

Digitel Signal Processing Lab

List of experiments:

The following practical should be performed using MATRAB/ any DSP software:

I . Generation, analysis and plots of discrete-time signals

2. Implementation of operations on sequences (addition, multiplication, scaling, shifting,

folding etc).

3. lmplementation of Linear time-invariant (LTI) systems and testing them for using polar

diagram.

4. Computation and plots of z-transforms, verifi cation of properties of z-transforms.

5 . Computation and plot ofDFT of sequences' and FFT algorithms'

6. Computation and plots of linear/circular convolution oftwo sequences'

7. Design of windowing techniques ofFIR Filter.

8. Design of Butterworth IIR filter.

9. Design ofIIR ChebYshev filter.

10. Design of IIR elliptical filter.

COIIRSE OUTCOMES: At the end of the course the student will be able to:

鍋 9覗 蠍 瞥』nh tQ葡
鮒 れP&TeleCOmmunications I

J.tttprt Engineering Collegc '-' itvr'P 
-l

Jabalpur - 482 trt I (ll P)

C01 Knowledge of discrete signals anclqyqprnL-
C02
C03 Synttresize ana analyze discrete system in frequency domain.

C04 DesipF Filter structures.

C05 Design various Digital Filters
～
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Amiated to RGPV, Bhopal)

(AICTE Model Curriculum Bas€d Scheme)
Bachelor of Technolos/ (B.Tech.) yI Semester (Electronics & Telecommunication Engg.)

COURSE CONTENTS w.e.f. July 2023

MODULEI
overview of VLSI Design: overview of vLSl design methodologies, vLSI design flow, design
hierarchy, concepts of regularity, modularity, and locality, vLSI design styles, design-quality- Layolut
design rules, stick diagram, full-custom mask layoul design.
combination cMos Logic Circuits: MoS logic circuits with depletion/enhancement loads, cMoS
logic circuits, complex logic circuits, CMoS transmission gates (pass gates), ratioed, ynamic and pass
transistor logic circuits.
Sequentitl MOS logic circuits: Behavior of bi-stable elements, SR latch circuis, clocked latch and
flip-flop circuits, cMos D-latch and edge-triggered flip-flop. Timing path, setup time and hold time
static, example of setup and hold time static, setup and hold slack clock ske* and jitter, Clock, reset
and power distributions.

MODULDII
Semiconductor Memories: Memory Design, SRAM, DRAM structure and implementations.
Programmable logic structure: 

-reprogrammable 
gate arrays, Xilinx programmable gate array,

Algotronix, concurrent logic, sea of gate and gate array design.

MODULE-III
Review: MoSFET operation & MoS small signal Models, Device structure & L^y' characteristics.
Basic Analog blocks: Basic concepts of amplification and biasing, current sources and sinks, currenl
mirrors: Simple current mirrot cascode current mino( low voltage current mirro( Wilson and Widlar
currenl minors.

MODULE.ry
single stage amplilier: common source stage with resistive load, diode connected load, triode load
cs s ige with source degeneration, source follower. cG stage, Gain boosting techniques, cascode,
folded cascode.
Differentlal amplifier: Significance oftail current source, errors due to mismalctL qualitative analysis,
common mode response, differential4mplifier with MoS load5;single ended conversioq cituert 6I.
MODULE.V
Frequency response ofAmprifie*-: Device high-frequen"y ,,ndtr'$gnut .oders; Device capacitances,
cut off frequency calculation, Simiflified high-irequency arnlysii.pilasic amplifiers, Milleris theorem.
Feedback Amplilier: Feedback concept, negative & positive feedback, voltage/ current, serieyshunt
feedback, Practical feedback circuits, Loop gain and stability, Design proc-edure ror itre feedback
amplifiers, Effect of Loading, Effect of Feedback on Noise.
Switched-capacitor cirtuits: ceneral ConsideratiorL sampling Switches, switched-capacitor
Amplifier' switched-capacilor Integrator' 

,"^roaz--')1 '

SutteCt

Code
Subject Name Maximum Marks Allotted Total

Marks
Hours
/

Week

Total

Credits
EC64 Analog&Digital

VLSI Design
Theory Practical

Ｅｎｄ

Ｓｅｍ

Mid-Sem
Exam

QuiZ/
Assignment

Ｅｎｄ

Ｓｅｍ
ｋ

ｂ

　

ｒ

Ｌａ

ｗ 。

150

L T P

4
70 20 10 30 20 3
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Text Bαoks: l N H E Westeand C Harns,``P五 nciples ofCMOS VLSI Desigll:A System

Persped市e,3rd Edio■ Pearson Educatio■ 2KX17

2 J Rabaey A Chandrakasan and B Nikolic,Digital integ.ated Circults:A Design

Perspcctive,2nd Edition.Prentice Ha11 21X14

4 Design ofAnalog CMOS Integrated Circuits,by Behzad Razavi,McGraw― H‖ 1

5 Analysis and Design ofAnalog lntegratcd Circuit,Paul R Gray.PaulJ Hurst,

Stephen H Lewis,and Robert G Mcyct John Wlley&Sons

Reference B∞困 materinls:l R L GcigeL Allen and Stradder.VLSI Design Techniques for
Analog and Digltal Ciculも ,McGr劉‐Hi‖ Educ面 o■ 2010
2 CMOSi Circuit Design,Layout,and Simulation by RL JaCOb

Baket Wlley-lEEE Press(2019)

Course Outcomes:
Of students will be able to:

響
…

List of Experiments:(ExPandablel

l TOSm● Lalnbda based and McЮn Based Dcsign Rules
2 To design a CMOS Invener and vc五 ″ iも DC and Trangent characteH“ iい ushg EDA

Tools(CadenCσMentor GraphcyTannc″ TИ icrowind)

3 To design Lo8ic Gates(AND,NAND,OR,NOR)using EDA T∞ Is

4 To Dcsign ofHalfAdder ushg EDA T∞ l

5 To Design ofFuli Adder ushg EDA Tool

6 To desig.l Combinational Circuit implementing logic cxpresslons

7 To dcsign← TSRAM mcmoヮ
8 To dcSign and simulate CS single"age arepliner alld veri″ iも frequency rcsponse characte●

また

9 To design and simulate CG singに ■agc alnpl■ er and veH～ ■S frequency response characte‖ Ыたs

10 To Design Basic DifFerential alnplifler

同ム酬 糧Y全 ↑ヽ』全1lc3
& Telecom mu nic ations Engg.
Jabalpur Eng in r,. r ing College

Jabalpur - 482 ( lI rM.P.)
」EC,Jabalpur(MP)

Su ccessfu ●ou rse

COl Oesim una implementation of combinational and q9q!9!!iqlgjl!u!!9
C02 Understand and desim different Memory circuits

C03 Dr"* the t."ll signal models of MOS transiston and identify the various design

metrics of analog Design.

C04 Understand the basic Amplillcr stages and I‖ ustrate the operation of a Dimcrentia:

alnplifler

C05 ComDute the frequency response ofthe amplifien

EAN
Academic

Page 2 of 2



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
ク



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

_―
―

´

飼メd賊犠YttY」」11焦 cs
聯華面魔L J“1垂l卜れ聡
Jabalpur‐ 482011(MP)

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.



Jabalpu r Engineering College, Jabalpur
(Declarcd Autonomous by MP Govt., Atf iated to RG pV, Bhopal)

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

COURSE CONTENTS w.e.f. July 2023

SutteCt

Code
Subject Name Maximum Marks Allotted Total

Marks
Hours/
Week

Total

Credits
EC66 Minor Project Theory Prac● cal

End Sem Mid-Sem
Exam

Quizl
Assisnment

Ｅｎｄ

Ｓｅｍ

ｂ

ｒｋ

』

ｗ。

100

L T P

2

60 40 4

Guidelines: The Minor project is a team activity having 34 students in a team. This is
electronic product design work with a focus on electronic iircuit design. The Minor project
may be a complete hardware or a combination ofhardware and softwarel vtinor nolect shoulJ
cater to a small system required in laboratory or real life. rt should encompass .6o,pon.nt.,
devices, analog or digital ICs, micro controllers with which functional familiarity i. intioJuceJ.
Based on comprehensive literature survey/ Indusfy requirements analysis, the student shalr
identifr the title and define the aim and objectives of thoMinor project. 

-Students 
a." 

"rp""t"ato detail out specifications, methodology, resources required, criiical issues involveJ;i;;6
and implementation and submit the proposal within the first week of the semester. The stude]nt
is.expected to exert on design, developmen! and testing of the proposed *o.t u, p". itl
schedule. Layout should be made using cAD baseJ pcB iimuration soft*are. Due
considerations should be given for power requirements ofthe system, mechanical aspects for
enclosure and control paner design. Completed Minor project and documentation in in" rorm
of mini project report is to be submitted at the end of seme-ster.

Course Outcomes:

At the end of the Minor project work, students will demonstrate the abilitv to

COI- ldenti! a problem
requirements analvsis.
CO2. Design a solution forthe identified ing acquired technical krrcw
C03 Simuiatc,Dcvcl。 5五五こ〒こζ:iR3,rOtOサpC wih a standard sOlutiOn/
C04 Lcam lo wOrk in
targctcd wOrk

C05 Prcscnt

…
一

氏輔 い


