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COMBINED I & II SEMESTER

	Code
	Subject
	Hrs/week
	Sess
	Uni Exam

	
	
	L
	T
	P
	
	Hrs
	Marks

	EN04-101
	Engineering Mathematics-I
	3
	-
	-
	50
	3
	100

	EN04-102
	Engineering Mathematics-II
	3
	-
	-
	50
	3
	100

	EN04-103A
	Engineering Physics(A)
	2
	-
	-
	50
	3
	100

	EN04-103A(P)
	Physics Lab(A)
	-
	-
	1
	25
	-
	-

	EN04-104A
	Engineering Chemistry(A)
	2
	-
	-
	50
	3
	100

	EN04-104A(P)
	Chemistry Lab(A)
	-
	-
	1
	25
	-
	-

	EN04-105
	Humanities
	2
	-
	-
	50
	3
	100

	EN04-106A
	Engineering Graphics(A)
	1
	-
	3
	50
	3
	100

	EN04-107A
	Engineering Mechanics(A)
	2
	1
	-
	50
	3
	100

	EC04-108
	Basic Electronics
	2
	-
	-
	50
	3
	100

	EC04-109
	Basic Electrical Engineering
	2
	-
	-
	50
	3
	100

	EC04-110(P)
	Mechanical Workshop
	-
	-
	3
	50
	-
	-

	EC04-111(P)
	Electrical& Electronics Workshop
	-
	-
	2
	50
	-
	-

	TOTAL
	19
	1
	10
	600
	-
	900


THIRD SEMESTER
	Code
	Subject
	Hrs/week
	Sess
	Uni Exam

	
	
	L
	T
	P
	
	Hrs
	Marks

	EC04-301
	Engineering Mathematics-III
	3
	1
	-
	50
	3
	100

	EC04-302
	Computer Programming in C
	3
	1
	-
	50
	3
	100

	EC04-303
	Digital Electronics
	3
	1
	-
	50
	3
	100

	EC04-304
	Electric Circuits & Network Theory
	3
	1
	-
	50
	3
	100

	EC04-305
	Electrical Engineering
	3
	1
	-
	50
	3
	100

	EC04-306
	Solid State Devices
	3
	1
	-
	50
	3
	100

	EC04-307(P)
	Basic Electronics Lab
	-
	-
	3
	50
	3
	100

	EC04-308(P)
	Electrical Engineering Lab
	-
	-
	3
	50
	3
	100

	TOTAL
	18
	6
	6
	400
	
	800


FOURTH SEMESTER

	Code
	Subject
	Hrs/week
	Sess
	Uni Exam

	
	
	L
	T
	P
	
	Hrs
	Marks

	EC04-401
	Mathematics-IV
	3
	1
	-
	50
	3
	100

	EN04-402
	Environmental Studies
	3
	1
	-
	50
	3
	100

	EC04-403
	Electronic Circuits-I
	3
	1
	-
	50
	3
	100

	EC04-404
	Computer Organization & Architecture
	3
	1
	-
	50
	3
	100

	EC04-405
	Linear Integrated Circuits
	3
	1
	-
	50
	3
	100

	EC04-406
	Electronic Instrumentation
	3
	1
	-
	50
	3
	100

	EC04-407(P)
	Electronic Circuits Lab
	-
	-
	3
	50
	3
	100

	EC04-408(P)
	Digital Electronics Lab
	-
	-
	3
	50
	3
	100

	TOTAL
	18
	6
	6
	400
	-
	800


FIFTH SEMESTER
	Code
	Subject
	Hrs/week
	Sess
	Uni Exam

	
	
	L
	T
	P
	
	Hrs
	Marks

	EC04-501
	Signals and Systems
	3
	1
	-
	50
	3
	100

	EC04-502
	Mechanical Engineering
	3
	1
	-
	50
	3
	100

	EC04-503
	Electronic Circuits-II
	3
	1
	-
	50
	3
	100

	EC04-504
	Electromagnetic Field Theory
	3
	1
	-
	50
	3
	100

	EC04-505
	Analog Communication
	3
	1
	-
	50
	3
	100

	EC04-506
	Microprocessors & Microcontrollers
	3
	1
	-
	50
	3
	100

	EC04-507(P)
	Linear Integrated Circuits Lab
	-
	-
	3
	50
	3
	100

	EC04-508(P)
	Analog Communication Lab
	-
	-
	3
	50
	3
	100

	TOTAL
	18
	6
	6
	400
	-
	800


SIXTH SEMESTER
	Code
	Subject
	Hrs/week
	Sess
	Uni Exam

	
	
	L
	T
	P
	
	Hrs
	Marks

	EC04-601
	Microelectronic Technology
	3
	1
	-
	50
	3
	100

	EC04-602
	Digital Signal Processing
	3
	1
	-
	50
	3
	100

	EC04-603
	Control Systems
	3
	1
	-
	50
	3
	100

	EC04-604
	Digital Communication
	3
	1
	-
	50
	3
	100

	EC04-605
	Power Electronics
	3
	1
	-
	50
	3
	100

	EC04-606
	Radiation and Propagation
	3
	1
	-
	50
	3
	100

	EC04-607(P)
	Microprocessor Lab
	-
	-
	3
	50
	3
	100

	EC04-608(P)
	Mini Project
	-
	-
	3
	50
	-
	-

	TOTAL
	18
	6
	6
	400
	-
	700


SEVENTH SEMESTER

	Code
	Subject
	Hrs/week
	Sess
	Uni Exam

	
	
	L
	T
	P
	
	Hrs
	Marks

	EC04-701
	Information Theory and Coding
	3
	1
	-
	50
	3
	100

	EC04-702
	Microwave Devices and Communication
	3
	1
	-
	50
	3
	100

	EC04-703
	Optical Communication Systems
	3
	1
	-
	50
	3
	100

	EC04-704
	Computer Communication Networks
	3
	1
	-
	50
	3
	100

	EC04-705
	Elective-I
	3
	1
	-
	50
	3
	100

	EC04-706(P)
	Digital Communication Lab
	-
	-
	3
	50
	3
	100

	EC04-707(P)
	Seminar
	1
	-
	3
	50
	-
	-

	EC04-708(P)
	Project
	-
	-
	3
	50
	-
	-

	TOTAL
	16
	5
	9
	400
	-
	600


EIGHTH SEMESTER
	Code
	Subject
	Hrs/week
	Sess
	Uni Exam

	
	
	L
	T
	P
	
	Hrs
	Marks

	EC04-801
	Economics and Industrial Management
	3
	1
	-
	50
	3
	100

	EC04-802
	Mobile Communication Systems
	3
	1
	-
	50
	3
	100

	EC04-803
	Communication Switching Systems
	3
	1
	-
	50
	3
	100

	EC04-804
	Elective-II
	3
	1
	-
	50
	3
	100

	EC04-805
	Elective-III
	3
	1
	-
	50
	3
	100

	EC04-806(P)
	Advanced Communication Lab
	-
	-
	3
	50
	3
	100

	EC04-807(P)
	Project
	1
	-
	6
	100
	-
	-

	EC04-808(P)
	Viva Voce
	-
	-
	-
	-
	-
	100

	TOTAL
	16
	5
	9
	400
	-
	700


	ELECTIVE-I

	A
	Software Engineering

	B
	Image Processing

	C
	Management Information Systems

	D
	Digital System Design

	E
	Digital MOS

	ELECTIVE-II

	A
	DSP Controllers

	B
	Industrial Psychology

	C
	Analog MOS

	D
	Satellite Communication Systems

	E
	Biomedical Instrumentation

	F
	Multimedia Communication Systems

	ELECTIVE-III

	A
	Soft Computing

	B
	Entrepreneurship

	C
	Television Engineering and Radar Systems

	D
	Nano Technology

	E
	Speech Processing

	F
	Internet Technology


EC04-303 DIGITAL ELECTRONICS

Module 1

Logic Circuits—truth tables –Boolean algebra—synthesis in standard forms—design examples—optimized implementation of logic functions—Karnaugh map & minimization—Multi level synthesis and analysis –cubical representation and minimization--Number representation and arithmetic circuits—Signed and unsigned adder subtractors—fast adders –fixed point---floating point—and BCD representations—ASCII character code

Module 2

Combinational circuit building blocks—multiplexers—decoders—encoders—code converters—Flip flops—SR, D, T, JK-M/S & edge triggered flip flops—registers—counters—reset synchronization—BCD, ring, Johnson counters

Module 3

Synchronous sequential circuits—Mealy & More state models—Design Examples—State minimization—Design of counters using sequential circuit approach—Finite State Machine (FSM) as an arbiter circuit—Analysis of synchronous sequential circuit—Algorithmic state machine charts—Formal models

Module 4

Asynchronous sequential circuits—Analysis and synthesis—state reduction—transition diagram—Exploiting unspecified next state entries—state assignment using additional state variables—one hot sate assignment –Hazards—Static hazards—Dynamic hazards—Significance of Hazards

Text Book:

1. Stephen Brown & Zvonko Vranesic, Fundamentals of Digital logic with VHDL design, Tata McGraw Hill.

References:

1. John F Wakerly, Digital Design- Principles and Practices(Third edition), Pearson

2. Mano M M, Digital Design, PHI

3. John M. Yarbrough, Digital Logic – Applications and Design, Thomson/Vikas  Publishing House

4. Thomas L Floyd, Digital Fundamentals (Eight edition), Pearson

5. Roth C H, Fundamentals of Logic design, Jaico

6. Salivahanan.S , Digital Circuits and Design, Vikas PublishingHouse
EC04-304 ELECTRIC CIRCUITS AND NETWORK THEORY

Module 1

Transients—Review of transients in RC and RL networks with and significance of time constant—initial conditions in the circuit elements of resistance inductance and capacitance—evaluation of initial condition—initial state of a network.

RLC network with internal excitation, RC and RLC networks with external excitation, DC, Sinusoidal and exponential inputs—RLC circuits with DC excitation

Module 2

Solution of networks using Laplace Transform -- Theorems and properties of LT—Inverse transform -- Application of partial fraction in inverse LT,. The convolution—Impulse response—concept of complex frequency, transform impedance and transform admittance—superposition and reciprocity—Network theorems.

Module 3

Network function—poles and zeroes—network function for one port and two port networks—Ladder networks –network function for general network—poles and zeros Restrictions of poles and zero locations for driving point function and other transfer functions—time domain behavior from pole zero plot—Two port network parameters relationship of two port parameters—short circuit admittance parameters—open circuit impedance parameters—hybrid parameters, relationship between parameter sets. 

Module 4

Sinusoidal steady state analysis –the sinusoid and the complex exponential input. Solutions using complex exponential--phasors and phasor diagrams, frequency response plot—parts of network function, magnitude and phase plots, Bode diagrams

Text Book:

1. M E Van Valkenburg, Network Analysis (Third Edition) Prentice Hall 

References:
1. Hayt & Kimmerly:  Engineering Circuit Analysis, McGraw Hill

2. William D Stanley: Network Analysis With Applications (Fourth edition) Pearson

3. Ganesh Rao & Srinivasa Murthy, Network Analysis, Sanguine Publishers

4. A Sudhakar, Shyammohan S P Circuits and Networks-Analysis and Synthesis, Tata McGraw-Hill
EC04-305  ELECTRICAL  ENGINEERING
3 hours lecture & 1 hour tutorial per week

Module I: DC machines (10 hours)

Types of DC machines - DC generators - emf equation - Open circuit and load characteristics of different types of DC generators - DC motors - Principle of operation - Types - Torque equation - Characteristics - Starters

Module II: Transformers (10 hours)

Principle of operation - emf equation - Phasor diagram - Equivalent circuit - OC and SC tests - Basic principles of auto transformer and three phase transformer

Module III: AC machines (17 hours)

Alternator - Rotating field - Frequency effect of distribution of winding - emf equation - Losses and efficiency of synchronous motor - Torque equation - Starting methods - Induction motor - Constructional features - Principle of operation of 3 phase induction motor - Vector diagram and equivalent circuits - Starting and speed control of squirrel cage and wound rotor induction motor

Module IV: Electrical measurements (15 hours)

Principle of moving coil, moving iron and dynamometer type instruments - Extension of range of voltmeter and ammeter - Measurement of 3 phase power by two wattmeter method - DC slidewire, potentiometer - Wheat stone bridge - Kelvin's double bridge - AC bridges - Schering bridge, Maxwell's bridge - Principle of energy meter

Text book

Hughes E., Electrical Technology, ELBS

Reference books
1. Cotton H., Electrical Technology Pitman 

2. Golding, Electrical measurements and measuring instruments, ELBS

EC04-306 SOLID STATE DEVICES

Module—1

Conductivity property of solids--energy bands  --semiconductors—direct and indirect semiconductors—charge carriers in semiconductors—effective mass –-Carrier concentrations—Fermi level—temperature dependence of carrier concentration—drift of carriers – mobility—excess carrier generation--Conductivity due to diffusion of excess carriers--carrier lifetime --diffusion process- continuity equation—steady state carrier injection—diffusion length.

Module 2

PN –Junctions-contact potential—equilibrium Fermi levels—space charge at a junction--Expression for Current flow through a junction –reverse bias current--break down mechanisms of the junction in reverse bias—rectifiers, Zener diode—Transient and ac conditions—time variation of stored charge, Switching diodes, capacitance of PN junction, The Varactor diodes—Effects of contact potential on carrier injection, graded junctions- Metal semiconductor junctions—Heterojunctions.
Module 3

Field effect transistors— various types of FETs— Junction FET, MESFET, Metal Insulator Semiconductor FET, MOSFET — Models, Characteristics and physical effects.

Bipolar junction transistors—Minority carrier distribution and terminal currents—the coupled diode model –charge control analysis—switching –Drift in the base region, Base narrowing, Avalanche breakdown, Kirk effect—frequency limitations of transistor—capacitance and charging times—Hetero junction bipolar transistors.

Module 4

Optoelectronic devices—Photo diodes—light emitting diodes –Semiconductor lasers—Power devices—PNPN diode—The Semiconductor Controlled Rectifier- Insulated Gate Bipolar Transistor-UJT- physical structure, characteristics and applications of each of the above devices.

Text Books:
1. Ben G Streetman and Sanjay Banerjee: Solid State Electronic Devices,(Fifth Edition)  Pearson/ PHI 

References:

1. Sze S M:  Physics of Semiconductor Devices, Wiley eastern

2. Millman & Halkias: Integrated Electronics, McGraw Hill

3. Dilip K Roy: Physics of Semiconductor Devices, Universities Press

4. Dipankar Nagchoudhuri:  Microelectronic Devices, Pearson 

5. V.Suresh Babu: Solid State Devices and Technology, Sanguine Technical Publishers.
EC04-307(P) BASIC ELECTRONICS LAB

1. Series resonant and parallel resonant circuits
2. Diode and Zener diode characteristics –DC and dynamic resistance

3. First and second order LPF/HPF/BPF with R & C for a given cut off frequency

4. Clipping circuits with diodes 

5. Clamping circuits & voltage multipliers

6. Half wave rectifier with C, LC filters 

7. Full wave rectifiers with C, LC filters

8. Zener diode regulator with emitter follower output-regulation curves 

9. UJT characteristics & relaxation oscillator 

10. CB configuration determination of h-parameters 

11. MOSFET characteristics Common Source and Common Drain modes 

12. Series Voltage Regulator
Sessional work assessment

Lab practicals and record                      30

Two tests                                   2x10 = 20      

Total marks                                            50

EC04-308(P) : ELECTRICAL  ENGINEERING  LAB
3 hours practicals per week

1. Plot open circuit characteristics of DC shunt generator for rated speed - Predetermine O.C.C. for other speeds - Determine critical field resistance for different speeds

2. Load test on DC shunt generator - Plot external characteristics - Deduce internal characteristics

3. Load test on DC series motor - Plot the performance characteristics

4. OC and SC tests on single phase transformer - Determine equivalent circuit parameters - Predetermine efficiency and regulation at various loads and different power factors - verify for unity power factor with a load test

5. Load test on 3 phase cage induction motor - Plot performance curves

6. Resistance measurement using a) Wheatstone's bridge b) Kelvin's double bridge

7. Measurement of self inductance, mutual inductance and coupling coefficient of a) Transformer windings b) air cored coil

8. Power measurement

9. Three voltmeter method b) three ammeter method

10. Power measurement in 3 phase circuit - Two wattmeter method

11. Extension of ranges of ammeter and voltmeter using shunt and series resistances

EC04-403 ELECTRONIC CIRCUITS-I

Module 1

The transistor as an amplifier—Derivation of expression for small signal parameters—the transconductance input resistance—small signal emitter resistance—Small signal equivalent models—the hybrid pi model and T Model of transistor.

Analysis of common emitter amplifier—CE amplifier with emitter resistance—the resistance reflection rule—Analysis of the common base and Common collector amplifiers--complete static characteristics--internal capacitances—the high frequency hybrid pi model—the cut off frequencies, unity gain bandwidth.

Module 2

MOSFET Amplifier--The enhancement and depletion MOSFETs—static characteristics--DC analysis—Amplifier using MOSFET—Biasing in discrete circuits and biasing in IC--Small signal equivalent circuit models—analysis of common source and common gate amplifiers

Module 3

The amplifier gain function —Low frequency and high frequency responses—Use of open circuit and short circuit time constants in finding the cut-off  frequencies—Low and high frequency response of common emitter amplifier, common source amplifier-

Emitter and source followers

Module 4

Feedback amplifiers—the general feedback structure—effects of negative feedback—Analysis of negative feedback amplifiers—Stability—Study of stability using Bode Plots.

Oscillators- RC phase shift, Wein bridge, LC and Crystal Oscillators – analysis.

Textbook:
1. Sedra and Smith: Microelectronic Circuits, Oxford University Press

2. Millman & Halkias: Integrated Electronics, McGraw Hill
References:

1. Horenstein M N: Microelctronic Circuits & Devices, PHI

2. Spencer & Ghausi: Introduction to Electronic Circuit Design, Pearson 

3. Sudhaker Samuel & Mahadevaswamy, Electronic Circuits, Sanguine Technical Publishers

EC04-404 COMPUTER ORGANIZATION AND ARCHITECTURE
Module 1

Design methodology—the register level components, devices and design—the processor level components and design--Processor basics – CPU Organization—Data Representation – Instruction set - Instruction formats—types and programming considerations

Module 2

Data path design -- fixed point arithmetic — various operations — arithmetic & logic units -- combinational and sequential ALUs. Floating point arithmetic –pipeline processing –Control design—Hardwired control—micro programmed control

Module 3

Memory Organization—memory technology--Device characteristics—Random access memories—serial access memories—Memory systems—multi level memories--Address translation memory allocation -- caches -- features--address mappings—Structures versus performance

Module 4

System organization – communication methods – basic concepts, bus control—I/O and system control—Programmed I/O—DMA and interrupts; I/O processors- Parallel processing - Processor level parallelism—multiprocessors—shared bus systems

Text Book:
1. John P Hayes: Computer Architecture and Organization (3rd Edition) Mc Graw-Hill 

References:
1. William Stallings: Computer Organization & Architecture ( 6th Edition) Pearson

2. M Morris Mano: Computer System Architecture,(3rd Edition), PHI/Pearson

3. Heuring & Jordan: Computer Systems Design & Architecture, Addison Wesley

4. Patterson D A & Hennessy J L: Computer Organization & Design, Morgan Kaufman
EC04-405 LINEAR INTEGRATED CIRCUITS

Module – 1

Linear Op-Amp circuits – basic configurations – ideal Op-Amp circuit analysis – summing and difference amplifiers – Differentiator and integrator – I-V and V-I converters – Instrumentation amplifier – log and antilog amplifiers – analog multipliers – Voltage Comparators – Schmitt triggers – Signal generators – Phase shift and Wien bridge Oscillators – Astable and Monostable Circuits – linear sweep circuits.

Module - 2

Active filters – filter transfer function – Butterworth and Chebyshev filters – First otder and second order functions for low-pass high-pass band-pass  band-stop  and all-pass filters – Sallen – key LPF and  HPF – Delyiannis-Friend band pass filters – twin-tee notch filter – Second order LCR Resonator and realizations of various types – Filters based on inductor replacement – switched capacitor filters

Module – 3

Data converters – definitions and specifications – D/A converters – Weighted resistor and  R-2R DAC – Bipolar DAC – A/D converters – Counter, Ramp, tracking, Successive approximation, Integrating type and flash ADCs. Linear voltage regulators – protection mechanisms – LM723 Functional diagram – Design of voltage regulator using 723 – Three terminal Voltage regulators – functional operation of 78XX series IC and design of fixed and adjustable regulators

Module - 4

Phase locked loops – operation of first and second order PLLs – Lock and Capture range – LM565 PLL – Application of PLL as AM/FM/FSK detectors, frequency translator, phase shifter, tracking filter, signal synchronizer and frequency synthesizer. Voltage controlled oscillator – Functional diagram & operation of IC 566 – Applications of  566 – Timer IC 555 – functional diagram – applications – design of Monostable and Astable multivibrators using 555.

Text Book

1. Sergio Franco – Design with Operational Amplifiers & Analog integrated Circuits

2. K.R Botkar Integrated Circuits

3. Adel S Sedra & Kenneth C Smith Micro Electronic Circuits Fifth Edition

References

1. Gobind Daryanani, ‘Principles of Active Network Synthesis & Design’, John Wiley

2. Sedra A.S. & Smith K.C., “Microelectronic Circuits’, Oxford University Press

3. Coughlin R.F. & Driscoll F.F., ‘Operational Amplifiers and Linear Integrated Circuits’, Pearson Education

4. Horenstein M.N., ‘Microelectronic Circuits & Devices’, PHI

EC04-406 ELECTRONIC INSTRUMENTATION

Module 1

Sensing elements—Potentiometers—resistance thermometers-strain gauges—capacitive sensing elements—electromagnetic sensing elements—thermoelectric sensing elements static and dynamic characteristics of piezo electric sensing elements

Module 2

Measurement errors –classification of errors—accuracy, precision, resolution, significant figures—error combinations—basics of statistical analysis -- Analog Electronic Volt-Ohm-Milliammeters—Transistor, OPAMP and FET based circuits—multimeter probes-DVMs. Frequency meters-frequency accuracy, time and ratio measurements-counter meters.

Module 3

Resistance measurements – various methods, bridges—Inductance and capacitance measurements— ac bridges, digital R L C meters - Signal generators—low frequency, function, pulse and R F generators, sweep frequency generators, arbitrary waveform generators -Graphic recording instruments— strip chart and XY recorders, plotters, digital waveform recorders and analyzers.

Module 4

Cathode ray Oscilloscopes—Special oscilloscopes—various controls and measurement techniques, oscilloscope probes, Waveform analyzing instruments—distortion meter, spectrum analyzer. Thermocouple instruments—peak response voltmeter—true RMS meters, low level voltmeter/ammeter

Text Book:
(Module1): John P Bentley: Principles of Measurement systems, Pearson Education

(Modules 2,3,4): David A Bell: Electronic Instrumentation and measurements, PHI

References:
1. Oliver B M & Cage: Electronic Measurements & Instrumentation, TMH

2. Cooper W: Electronic Instrumentation and Measurement Techniques, PHI

3. Joseph J Carr: Elements of Electronic Instrumentation and Measurement, Pearson
EC2K4-407(P) ELECTRONIC CIRCUITS LAB

1. Feed back voltage regulator with short circuit protection

2. Voltage regulation with Zener diode and pass transistor

3. RC coupled amplifier – design for gain - frequency response 

4. JFET amplifier - design for gain - frequency response

5. Feedback amplifiers – gain & frequency response

6. Emitter follower with and without complementary transistors - frequency response 

7. Phase shift oscillator using BJT/FET

8. Power amplifier class A

9. Power amplifier class AB

10. Cascode amplifier – frequency response

11. Active load MOS amplifier 

12. UJT relaxation oscillator 

13. Narrow band high gain tuned amplifier 

Sessional work assessment

Lab practicals and record                      30

Two tests                                   2x10 = 20      

Total marks                                            50

EC2K4-408(P) DIGITAL ELECTRONICS LAB
1. Characteristics of  TTL gates 

2. Code converters using basic gates 

3. Combinational logic design using decoders and MUXs

4. Half and full adders and subtractors

5. Four bit adder, subtractor  and BCD adder using adder ICs

6. Implementation of single cell Arithmetic Logic Unit

7. Study of ALU ICs

8. Astable and  monosatable multivibrators using CMOS gates 

9. Ripple , Johnson and Ring counters 

10. Synchronous counters, Random sequence generators 

11. A sequence detector circuit

12. Interfacing and addressing memory chips 

13. ADC circuits (counter ramp and dual slope) & ICs

14. DAC circuits & ICs

Sessional work assessment

Lab practicals and record                      30

Two tests                                   2x10 = 20      

Total marks                                            50

EC04- 501:SIGNALS AND SYSTEMS

Module-1

Continuous time signals and systems—transformations—characteristics and properties—Impulse representation of continuous time signals—convolution—properties of continuous time linear time invariant systems—differential equation models—system response for complex exponential inputs—Fourier series – properties—system analysis.

Module—2

The Fourier transform properties—Fourier Transform of time functions—Sampling—Energy and power density spectra—Application of Fourier Transform—ideal filters—RC low-pass filter bandwidth relationships—reconstruction of signals from sampled data. The Laplace transform—properties—response characteristics of LTI systems. Bilateral Laplace Transform—Relation ship pf Laplace transform to Fourier transform

Module—3

Discrete time signals and systems –transformations characteristics of discrete time signals—Properties of discrete time systems—Discrete time LTI system—Impulse representations of Discrete time signals—unit impulse response—properties—difference equation models-system representation for complex exponential inputs.

Module—4

The Z-transform—properties—LTI system applications—bilateral Z-transform

Fourier transform of discrete time signals—DTFT—properties—DTFT of periodic sequences—Discrete Fourier Transform (DFT)

Text Book:
1.  Charles. L. Philips, John. M. Parr, Eve A Riskin: Signals, Systems and              Transforms (Third Edition), Pearson Education.

References:
1.   Haykin  S. & Veen  B. V.    Signals & Systems:  John Wiley

2.   Oppenheim  A. V, Willsky A S and Nawab: Signals & Systems, PHI

3.    Zeimer & Tranter: Signals & Systems: Continuous & Discrete, Pearson
3.    Ganesh Rao & Satish Tunga: Signals & Systems, Sanguine publishers
EC04-502 MECHANICAL ENGINEERING
Module I (13 hours)

Thermodynamics - thermodynamics systems - thermodynamic properties and processes - heat and work - equation of state - properties of ideal gases - properties of pure substances Zeroth law of thermodynamics - temperature scales - first law of thermodynamic - heat, work and energy of closed and open systems - concept of internal energy - enthalpy - second law of thermodynamics - concept of entropy - availability of work and energy

Module II (13 hours)
Engineering applications of thermodynamics - air cycles - carnot cycle - otto and diesel cycles - principle of operation of 2 stroke and 4 stroke engines vapour power cycles - Mollier diagram - ranking cycle

Module III (13 hours)
Head transfer - basic modes of heat transfer - conduction, convection and radiation - conduction - Fourier law of conduction - general conduction equation - convection - forced and free convection - heat transfer relations - radiation - laws of radiation - concepts of black body

Module IV (13 hours)
Fluid mechanics - laws of fluid motion, continuity, momentum and energy equations - Bernoulli's equation and its application to flow and velocity measuring devices - capillary flow and viscous flow

Text books

1. Rajendra Prakash & Gupta, Engineering Thermodynamics
2. Holman J.P., Heat Transfer, McGraw Hill
Reference books

1. Michael saad, Thermodynamics for Engineers, Prentice Hall

2. Spalding & Cole, Engineering Thermodynamics, Edward Arnold
EC04-503 ELECTRONIC CIRCUITS – II

Module 1

Differential Amplifiers – The BJT differential pair – Large and small signal operation – The MOS differential pair - Large and small signal operation – Non ideal characteristics of  the differential amplifier – Differential amplifier with active load – Frequency response analysis.

Module 2

Two stage CMOS Op-Amp – circuit, Common mode range and output swing, voltage gain, frequency response, slew rate.


The 741 Op-Amp circuit, various stages and parameters – DC analysis – small signal analysis – Gain, frequency response and slew rate of the 741.
Module 3
RC differentiator and integrator circuits – Bistable multivibrator principles, analysis – fixed bias and self biased transistor bistable circuit – triggering methods – Schmitt trigger analysis of  emitter coupled circuit. 

Monostable multivibrator – principle and analysis – collector coupled and emitter coupled versions – triggering – astable multivibrators – collector coupled and emitter coupled circuits – analysis – sweep circuits – principles of miller and bootstrap circuits

Module 4
Power amplifiers - Class A, B, AB, C, D & S power amplifiers - Harmonic distortion - Efficiency - Wide band amplifiers - Broad banding techniques - Low frequency and high frequency compensation - Cascode amplifier - Broadbanding using inductive loads

Text books
1. Millman & Halkias, Integrated Electronics, McGraw Hill

2. Millman J. & Taub H., Pulse, Digital & Switching Waveforms, Tata McGraw Hill

Reference books

1. Taub & Schilling, Digital Integrated Electronics, McGraw Hill 

2.  Sedra A.S.& Smith K.C., Microelectronic Circuits, Oxford University Press

3. Hayt W.H., Electronic Circuit Analysis & Design, Jaico Pub.

4. Bogart T.F., Electronic Devices & Circuits’, McGraw Hill

EC04-504: ELECTROMAGNETIC FIELD THEORY

Module 1

Coordinate systems –Vector fields and theorems— Electrostatics – Coulomb’s Law -   Gauss’ Law - Electric potential, Electric dipole - *Materials and properties in electric field - Energy stored - Boundary conditions -  capacitance –parallel plate cylindrical and spherical capacitors - Poisson and Laplace equations - Boundary value problems - Method of Images 

Module 2

Steady electric currents and current density – equation of continuity – Joules law – boundary conditions for current density – Magnetostatics - Biot-Savart Law, Amperes’ law - magnetic vector potential, magnetic field intensity — magnetic materials & properties -  ​boundary conditions for magnetic fields – energy in magnetic fields —forces and torques.

   Motional electromotive force - Faradays Law of electromagnetic induction

Module 3

Maxwells’ Equations – derivation from basic laws - boundary conditions - time harmonic fields – Poyntings’ theorem - Plane waves propagation - General wave equations -  

  Plane electromagnetic waves Plane waves in free space, dielectric and conducting media  - surface resistance – Wave polarization – linear, elliptic and circular - Normal and oblique incidences of uniform plane waves at conducting and dielectric boundaries.

Module 4

Parallel plate transmission line – analysis – input impedance, quarterwave and halfwve lines – standing waves – VSWR – impedance matching – transmission lines with imperfect materials – transients in transmission lines – Skin effect and resistance - 

Waveguides – wave equations in Cartesian  Coordinates – TM and TE modes – Losses in a waveguide Cavity resonators.

Text Book,

1. Guru & Hiziroglu – Electromagnetic Field Theory
References.

1.
Kraus J.D., Electromagnetics, McGraw Hill

2.
Mattew N.O., Sadiku, Elements of Electromagnetics, Addison Wesley

3.
Cheng D.K., Field and Wave Electromagnetics, Addison Wesley

4.
Hayt W.H., Engineering Electromagnetics, McGraw Hill, Kogakusha

5.
Premlet B., Electromagnetic Theory with Applications, Phasor Books

EC04-505 Analog Communications

Module - 1

Linear continuous wave modulation – band pass signals and systems – Amplitude modulation – modulators and transmitters – SSB signals, spectra and generation – VSB – signal and spectra – frequency conversion and demodulation.

Exponential continuous- wave modulation – FM & PM – narrow band case, tone modulation, multi tone periodic modulation. Transmission band width and distortion – various cases – Generation and detection of FM and PM – various approaches – interference, deemphasis and preemphasis, capture effect.

Module – 2

Receivers for continuous wave modulation – super-het direct conversion and special purpose receivers, receiver specifications, multiplexing systems – frequency division, Quadrate carrier and time division multiplexing – cross talk and guard time comparison of  TDM and FDM.

Phase locked loop operation, synchronous detection and frequency synthesis FM detection, Television systems – video signals, resolution and band width – Monochrome transmitters and receivers, basic principles of color TV and HDTV. 

Module – 3

Review of probability models – Random signals and noise – Ensemble average and correlation, Ergodic and stationary processes, Gaussian processes – power spectrum, super position and modulation, filtered random signals – noise – thermal noise white noise, noise equivalent band width – base band signal transmission with noise – pulse measurements in noise

Module – 4

Noise in analog modulation systems – band pass noise – system models, quadrature

 components, envelope and phase – linear continuous wave modulation with noise – synchronous detection, envelope detection and threshold effect – Exponential continuous wave modulation with noise – pos detection noise – destination S/N, FM threshold effect – comparison of continuous wave modulation systems.

Sampling and reconstruction – pulse amplitude modulation, pulse time modulation-

ideal sampling, practical sampling and aliasing. 

Textbook:

1. Bruce Carlson : Communication Systems, (Fifth Edition), McGraw Hill 

References.

1. Simon Haykin, “Communication Systems”, John Wiley

2. Ziemer R.E. & Tranter W.H., “Principles of Communication”, JAICOP Publishing House

3. Dennis Roddy, John Coolen, “Electronic Communications”, PHI

4. Sam Shanmugam K., “Digital and Analog Communication Systems”, John Wiley

5. Lathi B.P., “Modern Digital and Analog Communication Systems”, Oxford University Press.

6. Tomasi, Electronic Communication: Fundamentals Through Advanced, Pearson Education

EC04-506 MICROPROCESSORS & MICROCONTROLLERS

Module 1
Software Architecture of  the 8086/8088 microprocessors – Address space, Data organization, registers, memory segmentation, & addressing, stack, I/O space. Assembly language programming and program development.

Module 2

8086/88 microprocessor architecture – min/max modes – hardware organization of address space – control signals and I/O interfaces – Memory devices, circuits and subsystem design – various types of memories, wait state and system memory circuitry.

Module 3

I/O interface circuits – handshaking, parallel printer Interfacing - Address decoding - Interfacing chips - Programmable peripheral interface (8255) - Programmable communication interface (8251) - Programmable timer (8253) - DMA controller (8259) - Programmable interrupt controller (8257) - Keyboard display interface (8279)

Module IV (13 hours)

Intel 8051 microcontroller - CPU operation - Memory space - Software overview - Peripheral overview - Interrupts - PWM timers - High speed inputs and outputs - Serial port - Special modes of operation

Text books

1. Hall D.V., Microprocessors & Interfacing, McGraw Hill

2. Hintz K.J. & Tabak D., Microcontrollers-Architecture, Implementation & Programming, McGraw Hill
Reference books

1. Intel Data Book Vol.1, Embedded Microcontrollers and Processors

2. Tribel W.A. & Singh A., The 8088 and 8086 Microprocessors, McGraw Hill

3. Mohammed R., Microprocessors & Microcomputer Based System Design, Universal Bookstall

EC04-507(P) LINEAR INTEGRATED CIRCUITS LAB
1. Measurement of op-amp parameters - CMRR, slew rate, open loop gain, input and output impedances

2. Inverting and non-inverting amplifiers, integrators and differentiators - frequency response

3. Instrumentation amplifier - gain, CMRR and input impedance

4. Single op-amp second order LFF and HPF - Sallen-Key configuration

5. Narrow band active BPF - Delyiannis configuration

6. Active notch filter realization using op-amps

7. Wein bridge oscillator with amplitude stabilization

8. Astable and monostable multivibrators using op-amps

9. Square, triangular and ramp generation using op-amps

10. Voltage regulation using IC 723

11. Astable and monostable multivibrators using IC 555

12. Design of PLL for given lock and capture ranges & frequency multiplication

13. Precision limiter using op-amps

14. Multipliers using op-amps - 1,2 & 4 quadrant multipliers

EC04-508(P) ANALOG COMMUNICATION LAB

1. AM generation

2. AM detection with simple and delayed AGC

3. Balanced modulator for DSB-SC signal

4. Mixer using JFET/BJT

5. FM generation (reactance modulator)

6. FM demodulation

7. PAM generation and demodulation

8. Generation and demodulation of PWM and PPM

9. Implementation of intermediate frequency amplifier

10. PLL characteristics and demodulation using PLL

11. AM generation and demodulation using opamps and IC multipliers

12. SSB generation and demodulation using integrated circuits

EC04-601 MICROELECTRONIC TECHNOLOGY

Module I (15 hours)

Wafer processing - diffusion - Fick’s law - analytic solutions for predeposition and drive-in diffusion - oxidation - deal-grove model - ion implantation - vertical and lateral projected ranges - channeling - stopping power - optical lithography - optical exposures - modulation transfer function - proximity and projection printing - photoresists - types - contrast curves - etching - wet, plasma and ion etching - epitaxial growth - MOCVD and molecular beam epitaxy

Module II (12 hours)
Device isolation - contacts and metallization - junction and oxide isolation - LOCOS - SILO - SWAMI process - trench isolation - silicon on insulator isolation - schottky contacts - implanted ohmic contacts - alloyed contacts - refractory metal contact technology - multi level metallization

Module III (12 hours)

CMOS and bipolar technologies - early bipolar process - advanced bipolar processes - CMOS process - p well process - twin tub process - hot carrier effects in BJT and CMOS - BiCMOS fabrication process sequence

Module IV (13 hours)
VLSI design fundamentals - layout and design rules for well, pads, metal layers, poly 1, poly 2 - layout using cell hierarchy - layout of MOSFET - layout of the inverter - NOR and NAND gates - layout of junction isolated BJT

Text books
1. Campbell S.A., The Science & Engineering of Microelectronic Fabrication, Oxford University Press

2. Nagchowdhiri D., Principles of Microelectronics Technology, Wheeler Publishing

3. Pucknell D.A. & Kamran Eshragian, ‘Basic VLSI Design’, PHI

Reference books

1. Sze S.M., ‘VLSI Technology’, MGH

2. Chang C.Y. & Sze S.M., ‘VLSI Technology’, MGH

3. Ruska W.S., ‘Microelectronic Processing’, MGH

4. Backmann K.J., ‘The Material Science of Microelectronics’, VCH Publishers

5. Jacob Baker R., Li H.W. & Boyce D.E., ‘CMOS - Circuit Design, Layout & Simulation’, PHI

EC04-602 DIGITAL SIGNAL PROCESSING

Module 1
Review of Discrete Fourier Series and Discrete-Time Fourier Transform – Frequency domain sampling and reconstruction of discrete time signals – The Discrete Fourier Transform – DFT as a linear transformation – relationship to other transforms – properties of DFT – Linear filtering methods based on DFT – frequency analysis of signals using DFT- Efficient computations of the DFT- Fast Fourier Transform algorithms – direct computation, divide-and-conquer approach, radix-2, radix-4 and split radix algorithms – implementation of FFT algorithms – Applications of FFT 

Module 2

Structures for realization of discrete time systems – structures for FIR and IIR systems – signal flow graphs, direct-form, cascade-form, parallel form, frequency sampling, lattice and transposed structures–representation of numbers & errors due to rounding and truncation -  Quantization of filter coefficients – round off effects in digital filters – limit cycle oscillations, scaling for overflow prevention.

Module 3
Design of digital filters – general considerations – causality and its implications, characteristics of practical frequency selective filters – design of FIR filters – symmetric and antisymmetric, linear phase–design of IIR filters from analog filters – using approximation of derivatives, impulse invariance, bilinear transformation, matched-z transformation, characteristics of standard filters and their designs – Frequency transformations in the analog and digital domains. 

Module 4
Computer architectures for signal processing – Harvard architecture, pipelining, multiplier-accumulator, special instructions for DSP, replication, on chip storage, extended parallelism – general purpose DSP Processors – implementation of DSP algorithms for various operations – special purpose DSP hardware – hardware digital filters and FFT processors – case study and overview of TMS 320 series processor. 
Text Books:
1. John . Proakis & Dimitris G. Manolakis: Digital Signal Processing – Principles, Algorithms and Applications, Pearson/PHI
2. Emmanuel C. Ifeacher & Barrie W. Jervis: Digital Signal Processing – A Practical Approach, Addison Wesley

References: 

1. Oppenheim A. V., Schafer R. W. & Buck J. R.,  Discrete Time Signal Processing, PHI/Pearson

2. Mitra S. K., Digital Signal Processing: A Computer Based Approach, Tata McGraw Hill

3. B. Venkataramani & M. Bhaskar, Digital Signal Processors – Architecture, Programming  and Applications, Tata McGrawHill
EC04-603 CONTROL SYSTEMS

Module I (12 hours)

General schematic diagram of control systems - open loop and closed loop systems - concept of feedback - role of computers in automatic control - modeling of continuous time systems - laplace transform - properties - application in solution of differential equations - transfer function - block diagrams - signal flow graph - mason's gain formula - block diagram reduction using direct techniques and signal flow graphs - examples - derivation of transfer function of simple systems from physical relations - low pass RC filter - RLC series network - spring mass damper - DC servomotor for position and speed control - low pass active filter - definitions of poles, zeros, order and type

Module II (14 hours)

Analysis of continuous time systems - time domain solution of first order systems - time constant - time domain solution of second order systems - determination of response for standard inputs using transfer functions - steady state error - concept of stability - Routh-Hurwitz techniques - construction of bode diagrams - phase margin - gain margin - construction of root locus - polar plots and theory of nyquist criterion - theory of lag, - lead and lag-lead compensators

Module III (16 hours)

Modeling of discrete - time systems - sampling - mathematical derivations for sampling - sample and hold - Z-transforms-properties - solution of difference equations using Z - transforms - examples of sampled data systems - mapping between s plane and z plane - cyclic and multi-rate sampling (definitions only) - analysis of discrete time systems - pulse transfer function - examples - stability - Jury's criterion - bilinear transformation - stability analysis after bilinear transformation - Routh-Hurwitz techniques - construction of bode diagrams - phase margin - gain margin - digital redesign of continuous time systems

Module IV (10 hours)

State variable methods - introduction to the state variable concept - state space models - physical variable - phase variable and diagonal forms from time domain (up to third order only) - diagonalisation - solution of state equations - homogenous and non homogenous cases (up to second order only) - properties of state transition matrix - state space representation of discrete time systems - solution techniques - relation between transfer function and state space models for continuous and discrete cases-relation between poles and Eigen values

Text Book:

1. Dorf R.C. & Bishop R.H., "Modern Control Systems", Addison Wesley

Reference books

1. Ziemer R.E., Tranter W.H. & Fannin D.R., "Signals and Systems", Pearson Education Asia

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

3. Dorf R.C. & Bishop R.H., "Modern Control Systems", Addison Wesley

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

5. Ogata K., “Discrete Time Control Systems", Pearson Education Asia

6. Nagarath I.J. & Gopal M., “Control System Engineering”, Wiley Eastern Ltd.

EC04-604 DIGITAL COMMUNICATION
Module I (10 hours)

Analog pulse modulation - sampling theorem for bandpass signals - pulse amplitude modulation - generation and demodulation - PAM/TDM system - PPM generation and demodulation - PWM - spectra of pulse modulated signals - SNR calculations for pulse modulation systems - waveform coding - quantization - PCM - DPCM - delta modulation - adaptive delta modulation - line coding schemes - ON-OFF, NRZ, Bipolar - Manchester signaling and differential encoding

Module II (12 hours)

Shaping - nyquist criterion for zero ISI - signalling with duobinary pulses - eye diagram - equalizer, scrambling and descrambling - signal space concepts - geometric structure of the signal space - L2 space - distance, norm and inner product - orthogonality - gram-base band data transmission - matched filter receiver - inter symbol interference – Gram - schmidt orthogonalization procedure

Module III (15 hours)

Review of Gaussian random process - optimum threshold detection - optimum receiver for AWGN channel - matched filter and correlation receivers - decision procedure - maximum a-posteriori probability detector - maximum likelihood detector - probability of error - bit error rate - optimum receiver for coloured noise - carrier and symbol synchronization

Module IV (15 hours)

Digital modulation schemes - coherent binary schemes - ASK, FSK, PSK, MSK coherent M-ary schemes - calculation of average probability of error for different modulation schemes - power spectra of digitally modulated signals - performance comparison of different digital modulation schemes

Text books

1. Simon Haykin, Communication Systems, John Wiley

2. Lathi B.P., Modern Digital and Analog Communication, Oxford University Press

3. Sklar, Digital Communication, Pearson Education

References books

1. Sam Shanmugham K., Digital and Analog Communication Systems, John Wiley

2. Ziemer R.E. & Tranter W.H., Principles of Communications, JAICO Publishing House

3. Taub H. & Schilling, Principles of Communication Systems, TMH

4. Proakis J.G., Digital Communications, McGraw Hill

5. Pierre Lafrance, Fundamental Concepts in Communication, Prentice Hall India

6. Couch, Analog and Digital Communication: Pearson Education.
EC04-605 POWER ELECTRONICS
Module I (13 hours)

Power diodes - basic structure and V-I characteristics - various types - power transistors - BJT, MOSFET and IGBT - basic structure and V-I characteristics - thyristors - basic structure - static and dynamic characteristics - device specifications and ratings - methods of turning on - gate triggering circuit using UJT - methods of turning off - commutation circuits - TRIAC

Module II (13 hours)

Line frequency phase controlled rectifiers using SCR - single phase rectifier with R and RL loads - half controlled and fully controlled converters with continuous and constant currents - SCR inverters - circuits for single phase inverters - series, parallel and bridge inverters - pulse width modulated inverters - basic circuit operation

Module III (12 hours)

AC regulators - single phase ac regulator with R and RL loads - sequence control of ac regulators - cycloconverter - basic principle of operation - single phase to single phase cycloconverter - choppers - principle of operation - step-up and step-down choppers - speed control of DC motors and induction motors

Module IV (14 hours)

Switching regulators - buck regulators - boost regulators - buck-boost regulators - cuk regulators - switched mode power supply - principle of operation and analysis - comparison with linear power supply - uninterruptible power supply - basic circuit operation - different configurations - characteristics and applications

Text

1. Ned Mohan et. al., Power Electronics, John Wiley
References

1. Sen P.C., Power Electronics, Tata McGraw Hill

2. Dubey et. al. G.K., Thyristorised Power Controllers, Wiley Eastern Ltd.

3. Dewan & Straughen, Power Semiconductor Circuits, John Wiley

4. Singh M.D. & Khanchandani K.B., Power Electronics, Tata McGraw Hill

5. Lander C.W., Power Electronics, McGraw Hill
6. Sen P.C., Modern Power Electronics, Wheeler Publishers

EC04-606 RADIATION AND PROPAGATION
Module I: Antenna fundamentals (13 hours)
Source of radiation - radiation from accelerated charges - oscillating electric dipole - power radiated by a current element - radiation from a half wave dipole - antenna field zones (analysis) - antenna parameters - patterns - beam area - radiation intensity - beam efficiency - directivity - gain - effective aperture - effective height - self impedance - mutual impedance - antenna theorems - reciprocity theorem - Babinet's principle

Module II: Antenna arrays (14 hours)

Linear antenna arrays - two element array of isotropic point sources - amplitude and phase characteristics - pattern multiplication - N-element array - analysis and design of broad - side array - end-fire array - binomial array and Dolph-Tchebyscheff array

Module III: Special antennas (13 hours)
Travelling wave antenna - long wire - V and rhombic antennas - broad band dipole - folded dipole antenna - broad band antennas - Yagi-Uda antenna and horn antenna - reflector antenna - parabolic reflector antenna - cassegrain antenna - frequency independent antenna - log periodic antenna microstrip antenna

Module IV: Radio wave propagation (12 hours)

Ground wave propagation - reflection from earth - space wave - surface wave - spherical earth propagation - tropospheric waves - ionospheric propagation - ionosphere - plasma oscillations - wave propagation in plasma - reflection and refraction of waves by the ionosphere - critical frequency - virtual height

Text books

1. Jordan & BALMAIN, Electromagnetic Waves and Radiating Systems, Prentice Hall of India
Reference books

1. Kraus J.D., Antenna Theory, McGraw Hill
2. Balanis C.A., Antennas, McGraw Hill

3. Collin R.E., Antennas & Radio Wave Propagation, McGraw Hill
4. Ramo & Whinnery, Fields & Waves in Communication Electronics, John Wiely
EC04-607(P) MICROPROCESSOR & MICROCONTROLLER LAB
List of experiments

1. 8086 kit familiarization and basic experiments

2. Addition and Subtraction of Binary and unpacked BCD numbers

3. Double precision multiplication

4. Multiplication of 16 byte ASCII string by single ASCII string

5. Sorting algorithms

6. Searching algorithms

7. Interfacing with A/D converters

8. Interfacing with D/A converters

9. Serial communication between two kits

10. Interfacing with PCs

Interfacing experiments using 8051

11. A/D Converter, waveform generation

12. Interfacing I/O ports, serial communication
EC04-608(P) MINI PROJECT
Each group consisting of four members is expected to design and develop a moderately complex hardware system - a working model of the hardware system should be fabricated and tested - the assessment of all the mini-projects will be done by a committee consisting of three faculty members, specialized in various fields of electronics and communication engineering - the students will present and demonstrate the project work before the committee - a detailed report is also to be submitted - sixty percent of total marks will be awarded by the guide and the remaining forty percent will be awarded by the evaluation committee

EC04-701 INFORMATION THEORY AND CODING
Module I (14 hours)

Information theory - information and entropy - properties of entropy of a binary memoryless source - extension of a binary memoryless source - source coding theorem - Shannon fano coding - Huffman coding - Lempel ziv coding - discrete memoryless source - binary symmetric channel - mutual information - properties - channel capacity - channel coding theorem

Module II (14 hours)

Coding - linear block codes - generator matrices - parity check matrices - encoder - syndrome and error correction - minimum distance - error correction and error detection capabilities - cyclic codes - coding and decoding

Module III (14 hours)

Introduction to algebra - groups - fields - binary field arithmetic - construction of Galois field - basic properties - computations - vector spaces - mastrices - BCH codes - description - decoding - reed solomon codes

Module 1V (10 hours)

Coding - convolutional codes - encoder - generator matrix - transform domain representation - state diagram - distance properties - maximum likelihood decoding - viterbi decoding - sequential decoding - interleaved convolutional codes

Text books

1. Simon Haykins, Communication Systems, John Wiley

2. Shu Lin, Costello D.J., Error Control Coding - Fundamentals and Applications, Prentice Hall Inc. Englewood Cliffs

Reference books
1. Das J., Malik A.K., Chatterjee P.K., Principles of Digital Communications, New Age International

2. Simon Haykin, Digital Communications, John Wiley

3. Taub & Schilling, Principles of Communication System, Tata McGraw Hill

4. Tomasi, Electronic Communication, Fundamentals Through Advanced, Pearson education

5. Sklon, Digital Communication, Pearson Education

6. Couch, Digital and Analog Communication System, Pearson Education

EC04-702 MICROWAVE DEVICES AND COMMUNICATION
Module I (12 hours)

Theory of waveguide transmission - rectangular waveguides - TE modes - TM modes - waveguide components - rectangular cavity resonator - circular cavity resonator (only basic ideas) - E-plane tee - magic tee - isolator - circulator - directional coupler - S matrix

Module II (12 hours)

Microwave linear beam tubes - klystron (bunching, output power and loading) - reflex klystron - traveling wave tube (amplification process, convection current, axial electric field, gain) - microwave crossed field tubes - magnetron (operation, characteristics and applications)

Module III (14 hours)
Semiconductor microwaves devices - microwave transistors - tunnel diodes and FETs - transferred electron devices - Gunn effect diodes - (Gunn effect, operation, modes of operation, microwave generation and amplification) - LSA diodes - InP diodes - Cd Te diodes - avalanche transit time devices - read diodes - impact diodes - trapatt diodes - baritt diodes

Module IV (14 hours)

Terrestrial microwave communication - basic principles of microwave links - link analysis - microwave relay systems - choice of frequency - line of sight and over the horizon systems - modulation methods - block schematic of terminal transmitters and receivers - effect of polarization - diversity receivers - digital microwave links - digital modulation schemes - fading - digital link design - satellite communication - orbit of communication satellites - angle of elevation - propagation delay - orbital spacing - satellite construction - transponders - antennas - multiple spot beams - earth station - link analysis - multiple access schemes - digital satellite links

Text books

1. Liao S.Y., “Microwave devices and Circuits”, Prentice Hall of India

2. Gagliardi R.M., Satellite Communication, CBS Publishers

Reference books

1. Rizzi P.A., “Microwave Engineering, Passive Circuits Hall of India

2. Pozar D.M., “Microwave Engineering”, John Wiley

3. Kamilo Feher, Digital Communications, Microwaves applications, PHI

4. Chatterji R., Microwave Engineering, Special topics, East West Press

EC04-703 OPTICAL COMMUNICATION SYSTEMS
Module I (15 hours)

Solution to Maxwell’s equation in a circularly symmetric step index optical fiber - linearly polarized modes - single mode and multimode fibers - concept of V number - graded index fibers - total number of guided modes (no derivation) - polarization maintaining fibers - attenuation mechanisms in fibers - dispersion in single mode and multimode fibers - dispersion shifted and dispersion flattened fibers - attenuation and dispersion limits in fibers - nonlinear self phase modulation effect in single mode fibers

Module II (11 hours)

Optical sources - LED and laser diode - principles of operation - concepts of line width - phase noise - switching and modulation characteristics - typical LED and LD structures - optical detectors - pn detector - pin detector - avalanche photodiode - principles of operation - concepts of responsivity - sensitivity and quantum efficiency - noise in detection - typical receiver configurations (high impedance and transimpedance receivers)

Module III (14 hours)
Intensity modulated direct detection systems - quantum limit to receiver sensitivity - detected signal & shot noise - ISI and equalization - coherent systems - homodyne and heterodyne systems - system structures - coherent systems using PSK, FSK, ASK and DPSK modulations - related noise effects - performance degradation induced by laser phase and intensity noise - degradation due to fiber dispersion - degradation induced by nonlinear effects in fiber propagation

Module IV (12 hours)

Optical amplifiers - semiconductor amplifier - rare earth doped fiber amplifier (with special reference to erbium doped fibers) - Raman amplifier - Brillouin amplifier - principles of operation - amplifier noise - signal to noise ratio - gain - gain bandwidth - gain and noise dependencies - intermodulation effects - saturation induced crosstalk - wavelength range of operation

Reference books

1. Kazovsky L., Benedetto S. & Willner A., Optical Fiber Communication Systems’, Artech House

2. John Senior, Optical Fiber Communications, PHI

3. Betti S., Marchis G.D. & Eugenio Iannone, ‘Coherent Optical Communications Systems’, John Wiley

4. Agrawal G.P., ‘Nonlinear Fiber Optics’, II Ed., Academic Press

EC04-704 COMPUTER COMMUNICATION & NETWORKING
Module I (15 hours)

Characteristics of communication networks - traffic characterization and quality of service CBR, VBR, UBR traffic - network services - flow control - congestion control - error control - error detection - ARQ retransmission strategies - analysis - OSI model - Ethernet - token ring - FDDI - DQDB - frame relay - IPV4, IPV6

Module II (12 hours)
TCP/UDP - TCP congestion control - congestion avoidance - window adjustment in TCP - routing optimization in datagram networks - circuit switched networks - SONET - SDH- routing optimization in circuit switched networks

Module III (15 hours)

Introduction to queueing theory - Markov chain - discrete time and continuous time Markov chains - poisson process - queueing models for datagram networks - Little’s theorem - M/M/1 queueing system - M/M/m/m queueing models - infinite server case - M/G/1 queue - mean value analysis

Module IV (10 hours)
ATM networks - main features - statistical multiplexing - addressing, signaling and routing - ATM header structure - ATM adaptation layer - IP over ATM

Text books

1. Jean Walrand & Pravin Varaiya, “High Performance Communication Networks”. Morgan Kaufman Publishers

2. Bertsekas D. & Gallager R., “Data Networks”, Prentice Hall of India

3. Peterson L.L. & Davie B.S., “Computer Networks: A System Approach”, Morgan Kaufman Publishers

4. Tannenbaum A., “Computer Networks”, Prentice Hall

EC04-705 (A) SOFTWARE ENGINEERING
Module I (13 hours)

Introduction - FAQs about software engineering - professional and ethical responsibility - system modeling - system engineering process - the software process - life cycle models - iteration - specification - design and implementation - validation - evolution - automated process support - software requirements - functional and non-functional requirements - user requirements - system requirements - SRS - requirements engineering processes - feasibility studies - elicitation and analysis - validation - management - system models - context models - behavior  models - data models - object models - CASE workbenches

Module II (13 hours)

Software prototyping - prototyping in the software process - rapid prototyping techniques - formal specification - formal specification in the software process - interface specification - behavior specification - architectural design - system structuring - control models - modular decomposition - domain-specific architectures - distributed systems architecture - object-oriented design - objects and classes - an object oriented design process case study - design evolution - real-time software design - system design - real time executives - design with reuse - component-based development - application families - design patterns - user interface design - design principles - user interaction - information presentation - user support - interface evaluation

Module III (13 hours)

Dependability - critical systems - availability and reliability - safety - security - critical systems specifications - critical system development - verification and validation - planning - software inspection - automated static analysis - clean room software development - software testing - defect testing - integration testing - object-oriented testing - testing workbenches - critical system validation - software evolution - legacy systems - software change - software maintenance - architectural evolution - software re-engineering - data re-engineering

Module IV (13 hours)

Software project management - project planning - scheduling - risk management - managing people - group working - choosing and keeping people - the people capability maturity model - software cost estimation - productivity estimation techniques - algorithmic cost modeling, project duration and staffing quality management - quality assurance and standards - quality planning - quality control - software measurement and metrics - process improvement - process and product quality - process analysis and modeling - process measurement - process CMM - configuration management - planning - change management - version and release management - system building - CASE tools for configuration management

Text book

1. Ian Sommerville, Software Engineering, Pearson Education Asia

Reference books

1. Pressman R. S., Software Engineering, McGraw Hill

2. Mall R., Fundamentals of Software Engineering, Prentice Hall of India

3. Behferooz A. & Hudson F.J., Software Engineering Fundamentals, Oxford University Press

4. Jalote P., An Integrated Approach to Software Engineering, Narosa

EC04-705(B) IMAGE PROCE4SSING
Module I (13 hours)

Basic ideas in digital image processing - problems and applications - image representation and modeling - two dimensional systems - shift in variant linear systems - two dimensional Fourier transform and its properties - optical theory and modulation transfer functions - matrix theory - block matrices and Kronecker products - random fields - spectral density function

Module II (13 hours)
Image perception - light, luminance, brightness and contrast - MTF of the visual system - visibility function - monochrome vision models - image fidelity criteria - colour representation - colour matching and reproduction - colour co-ordinate systems - colour difference measures - colour vision models - temporal properties of vision - image sampling and quautization - image scanning - display and recording - two dimensional sampling - practical limitations - image quantization basic ideas

Module III (13 hours)

Unitary image transforms - basic ideas - two dimensional DFT - cosine transform - sine transforms - hardamard transform - harr transform - slant transform - KL transform - SVD transform - image enhancement - point operations - histogram equalization and modification - spatial operations - transforms operations - multispectral image enhancement - colour image enhancement

Module IV (13 hours)
Image restoration - image observation models - inverse filtering - wiener filtering Image compression - pixel coding - predictive coding - transform coding - basic ideas

Text books

1. Jain A.K., "Fundamentals of Digital Image Processing" PHI

2. Pratt W.K., "Digital Image Processing", John Wiley

Reference books

1. Gonzalez R.C. & Woods R.C., "Digital Image Processing", Addison Wesley

2. Azriel Rosenfeld & Kak A.C., "Digital Picture Processing", Vol.1&2, Academic Press

3. Netravalli A.N. & Hasbell B.G., "Digital Pictures-Representation Compression and Standards", Plenum Press

4. Dougherty E.R. (Ed), "Digital Image Processing Methods", Marcel Dekker Inc.

EC04-705(C) : MANAGEMENT INFORMATION SYSTEM

Module I (12 Hours)

Information systems- Functions of management- Levels of management- Frame work for information systems- Systems approach- Systems concept- Systems and their environment- Effects of system approach in information system design- Using systems approach in problem solving- Strategic uses of information.


Module II (10 Hours)


An overview of computer hardware and software components- File and database management systems- Introduction to network components- Topologies and types- remote access- The reasons for managers to implement networks- Distributed systems- The internet and office communications.


Module III (14 Hours)


Application of information systems to functional- Tactical and strategic areas of management, decision support systems and expert systems.

Module IV (16 Hours)


Information systems planning- Critical success factor- Business system planning- Ends/means analysis- Organizing the information system plan- Systems analysis and design- Alternative application development approaches- organization of data processing- Security and ethical issues of information systems. 


Text Books

1. Robert Schulters & Mary Sumner- Management Information Systems: The Manager’s View, Tata McGraw Hill

Reference Books.

1. London K.C. & Landon P.J.- Management Information Systems: Organization and technology, Prentice Hall of India

2. Sadagopan S.- Management Information Systems, Prentice Hall of India.

3. Basandra S.K.- Management Information Systems, Wheeler Publishing.

4. Alter S.- Information Systems: A Management Perspective, Addison Wesley.

5. Effy Oz- Management Information Systems, Vikas Publishing House.

EC04-705( D ) DIGITAL SYSTEM DESIGN
Module I (12 hours)
Review of logic design: logic design issues - hazards in combinational networks - hazards in sequential networks - synchronous design method - clock skew - asynchronous inputs - synchroniser failure and metastability

Module II (14 hours)

Hardware description languages: introduction to VHDL - behavioral modeling - transport Vs inertial delay - simulation deltas - sequential processing - process statement - signal assignment Vs variable assignment - sequential statements - data types - subprograms and packages - predefined attributes - configurations - subprogram overloading - VHDL synthesis - design examples

Module III (13 hours)
Designing with programmable devices: programmable LSI techniques - programmable logic arrays - programmable array logic - sequential PLDs - sequential circuit design using PLDs - complex programmable logic devices and filed programmable gate arrays - altera series FPGAs and Xilinx series FPGAs (typical internal structure)

Module IV (13 hours)
Design issues for testability: design for testability - bed of nails and in-circuit testing - scan methods - testing combinational circuits - testing sequential circuits - boundary scan - built-in self test - estimating system reliability - transmission line reflections and termination

Text books

1. Roth C.H. Jr., “Digital System Design Using VHDL”, PWS Pub. Co.

2. Wakerly J.F., “Digital Design: Principles and Practices", PHI Inc.

3. Katz R.H., "Contemporary Logic Design", Benjamin/Cummings Publishing Co.

4. Bostock G., "FPGAs and Programmable LSI", Butterworth Heinemann

5. Perry D.L., "VHDL", McGraw Hill

Reference books

1. Lewin D. & Protheroe D., “Design of Logic Systems”, Chapman & Hall

2. Zoran Salacic, "Digital System Design and Prototyping Using Field Programmable Logic", Kluwer Academic Publishers

3. Stephen Brown & Zvonoko Vranesic, "Fundamentals of Digital Logic with VHDL Design", McGraw Hill

4. Bhasker J., "A VHDL Primer", Addison Wesley

5. Navabi Z., "VHDL: Analysis and Modeling of Digital Systems", McGraw Hill

6. Palnikkar, Verilog HDC, Pearson Education

EC04-705(E) DIGITAL MOS CIRCUITS
Module I (11 hours)
Short and narrow channel effects in MOS transistor (MOST) - subthrehold current - channel length modulation - drain induced barrier lowering - hot electron effects - velocity saturation of charge carriers

Scaling of MOST - constant voltage and constant field scaling - digital MOSFET model - series connection of MOSFETs

Module II (15 hours)

MOS inverters - resistive load - NMOS load - pseudo NMOS and CMOS inverters - calculation of input high and low and output high and low levels - power dissipation - calculation of delay times for CMOS inverter - CMOS ring oscillator - design of super buffer - estimation of interconnect parasitics and calculation of interconnect delay

Module III (13 hours)
MOS logic circuits - CMOS NOR, NAND, AOI and OAI gates - full adder - SR and JK latches - C²MOS latch - transmission gates - simple circuits using TG - basic principles of pass transistor logic - voltage boot strapping - BiCMOS logic circuits - BiCMOS inverter with resistive base pull down and active base pull down - BiCMOS switching transients - simple gates using BiCMOS

Module IV (13 hours)
Dynamic CMOS logic - precharge/evaluate logic - cascading problem - domino logic - cascading domino logic gates - charge sharing in domino logic - solutions to charge sharing problem - realisation of simple functions using domino logic - NORA logic - true single phase clock dynamic logic - basic ideas of adiabatic logic

Reference books

1. Sung-Mo Kang & Yusuf Leblebici, CMOS Digital Integrated Circuits - Analysis & Design, MGH

2. Jacob Baker R., Li H.W. & Boyce D.E., CMOS - Circuit Design, Layout & Simulation, PHI

3. Ken Martin, Digital Integrated Circuit Design, Oxford Univ. Press

4. Rabaey J.M., Digital Integrated Circuits - A Design Perspective, Prentice Hall

5. Yuan Taur & Ning T.H., Fundamentals of Modern VLSI Devices, Cambridge Univ. Press

EC04-801 ECONOMICS AND INDUSTRIAL MANAGEMENT
Module I 

Definition of economics - nature and scope of economic science - nature and scope of managerial economics - basic terms and concepts - goods - utility - value - wealth - factors of production - land - its peculiarities - labour - its peculiarities and division of labour - capital and capital formation - organisation or enterprise - economies of large and small scale - consumption - wants - its characteristics and classification - law of diminishing marginal utility - relation between economic decision and technical decision - economic efficiency and technical efficiency

Module II 
Demand - demand schedule - demand curve - law of demand - elasticity of demand - types of elasticity - factors determining elasticity - measurement - its significance - supply - supply schedule - supply curve - law of supply - elasticity of supply - time element in the determination of value - market price and normal price - perfect competition - monopoly - monopolistic competition

Module III
Principles of management - management functions - planning - organising - organisation structures - span of control - delegation - directing - leadership and motivation - controlling - decision making - single stage decision making under risk - multistage decision making - decision tree - decision making under uncertainty - equally likely, minimax and maximin criteria- Operation management - production systems and functions - product design and selection - concept of total quality management and ISO 9000 system of standards - concept of supply chain management - project management - projects and management - network analysis - critical path method (CPM) network - finding critical path - slacks - crashing (time-cost trade off) - PERT network

Module IV

Marketing management - concept of market and marketing - marketing function - marketing mix - market research - advertising and sales promotion - human resources management - manpower requirement analysis - recruitment and training - job analysis - job evaluation - wages and incentives. Financial management - objectives/functions - concept of time value of money - basics of financial accounting - profit and loss account - balance sheet - costing - elements of costs - cost sheet - allocation of overheads - break-even analysis depreciation - significance and methods of depreciation

EC04-802 WIRELESS MOBILE COMMUNICATION
Module I (12 hours)

Mobile radio propagation - free space propagation model - ground reflection model - large scale path loss - small scale fading and multipath propagation - impulse response model of a multipath channel - parameters of a mobile multipath channel - multipath delay spread - doppler spread - coherence band width - coherence time - time dispersion and frequency selective fading - frequency dispersion and time selective fading - concepts of level crossing rate and average fade duration

Module II (14 hours)

Digital communication through fading multipath channels - frequency non selective, slowly fading channels - frequency selective, slowly fading channels- calculation of error probabilities - tapped delay line model - the RAKE demodulator performance - diversity techniques for mobile wireless radio systems concept of diversity branch and signal paths - combining methods - selective diversity combining - pre-detection and post detection combining - switched combining - maximal ratio combining- equal gain combining

Module III (12 hours)

Cellular concept - frequency reuse - cochannel interference - adjacent channel interference - power control for reducing interference - improving capacity in cellular systems - cell splitting - sectoring - hand off strategies - channel assignment strategies - call blocking in cellular networks

Module IV (14 hours)

Fundamental concepts of spread spectrum systems - pseudo noise sequence - performance of direct sequence spread spectrum systems - analysis of direct sequence spread spectrum systems - the processing gain and anti jamming margin - frequency hopped spread spectrum systems - time hopped spread spectrum systems - synchronization of spread spectrum systems

Text books
1. Kamilo Feher, ‘Wireless Digital Communications’, PHI

2. Rapport T.S., ‘Wireless Communications, Principles and Practice’, Prentice Hall

3. Lee W.C.Y., ‘Mobile Cellular Telecommunication’, MGH

4. Proakis J.G., ‘Digital Communications’, MGH

EC04-803 COMMUNICATION SWITCHING SYSTEMS
Module I (12 hours)
Electronic switching systems: basics of a switching system - electronic space division switching - stored program control - time division switching - time multiplexed space switching - time multiplexed time switching - two stage, three stage and N-stage combination switching

Module II (14 hours)
Digital circuit switching networks: two-stage network - three-stage network - n-stage network - non-blocking switches - blocking probability analysis of multistage switches - lee approximation - improved approximate analysis of blocking switch - examples of digital switching systems - AT & T 5ESS and NTI - DMS 100 switching systems

Module III (14 hours)
Elements of traffic engineering: network traffic load and parameters - grade of service and blocking probability - incoming traffic and service time characterization - blocking models and loss estimates - delay systems

Module IV (12 hours)

Signaling: customer line signaling - outband signaling - inband signaling - PCM signaling - inter register signaling - common channel signaling principles - CCITT signaling system No: 7 - digital customer line signaling

Introduction to ATM switching – Strict sense non block switch – self routing switches – Bense network – ATM routers – Design of typical switches.

Text books
1. Viswanathan T., Telecommunication Switching Systems and Networks, Prentice Hall of India Pvt. Ltd.

2. Schwartz M., Telecommunication Networks - Protocols, Modeling and Analysis, Addison Wesley Publishing Company

Reference books

1. Flood J.E., Telecommunications Switching Traffic and Networks, Pearson Education Pvt. Ltd.

2. Freeman R.L., Telecommunication System Engineering, Wiley Inter Science Publications

3. Das J., Review of Digital Communication, New Age Internal (P) Ltd., Publishers

EC04-804(A) DSP CONTROLLERS
Module-1

Architecture of TMS 320C6x-functional units-fetch and execute-pipelining-registers-addressing modes-instruction sets-timers-interrupts-serial ports-DMA-memory

Module-2

Fixed and floating point formats-code improvement-constraints-TMS 320C64x CPU-simple programming examples using C/assembly.

Module-3

Review of FIR, IIR filters-DFT and FFT. Adaptive filters-examples for noise cancellation and system examples-code optimization-procedure-software pipelining

Module-4

Typical DSP development systems-support tools and files-compilers-assemblers-code compressor studio-codecs-DSP application examples in codec, voice scrambling, PLL, AI, image processing, FSK modems,voice detection and reverse playback,multi rate filters,PID controllers.

Text

Rulph Chassaing DSP applications using C and the TMS 320C6x DSK, Wiley 2002
EC04-804(B) INDUSTRIAL PSYCHOLOGY
Module I (13 hours)
Introduction - psychology as a science - areas of applications - study of individual - individual differences - study of behavior - stimulus - response behavior - heredity and environment - human mind - cognition - character - thinking - attention - memory- emotion - traits - attitude - personality

Module II (13 hours)
Organizational behavior - definition - development - fundamental concept - nature of people - nature of organization - an organizational behavior system - models - autocratic model - hybrid model - understanding a social - system social culture - managing communication - downward, upward and other forms of communication

Module III (13 hours)
Motivation - motivation driver - human needs - behavior modification - goal setting - expectancy model - comparison models - interpreting motivational models - leadership - path goal model - style - contingency approach

Module IV (13 hours)
Special topics in industrial psychology - managing group in organization - group and inter group dynamics -managing change and organizational development - nature planned change - resistance - characteristic of OD - OD process

Reference books

1. Davis K. & Newstrom J.W., "Human Behavior At Work", McGraw Hill International

2. Schermerhorn J.R. Jr., Hunt J.G. & Osborn R.N., "Managing Organizational Behavior", John Willy

3. Luthans, "Organizational Behavior", McGraw Hill, International

4. Morgan C.T., King R.A., John Rweisz & John Schoples, "Introduction to Psychology", McGraw Hill

5. Blum M.L. & Naylor J.C., Horper & Row, "Industrial Psychology", CBS Publisher

EC04-804(C) ANALOG MOS CIRCUITS
Module I (11 hours)

Analog MOS models - low frequency model - MOS in saturation - high frequency model - variation of transconductance with frequency - temperature effects in MOST - noise in MOST (shot, flicker and thermal noise) - MOS resistors and resistor circuits - super MOST

Module II (14 hours)

Current sources and sinks - current mirror - cascode current source - transient response of simple current mirror - Wilson current mirror - regulated cascode current source/sink - voltage references - resistor MOSFET and MOSFET only voltage references - band gap references - various biasing schemes for voltage references

Module III (12 hours)
Common source - common gate and source follower amplifiers - class AB amplifier - active load configuration - transimpedance amplifier - cascode amplifier - push pull amplifier - amplifier based signal processing - the differential difference amplifier (DDA) - adder, multiplier, divider and filters using DDA

Module IV (15 hours)

Mixed signal circuits - CMOS comparator design - pre amplification - decision and post amplification stages - transient response - clocked comparators - analog multiplier - the multiplying quad - level shifting in multipliers - dynamic analog circuits - charge injection and capacitive feed through in MOS switch - sample and hold circuits - switched capacitor filters - switched capacitor implementation of ladder filters

Reference books

1. Jacob Baker R., Li H.W.& Boyce D.E., `CMOS - Circuit Design, Layout & Simulation’, PHI

2. Mohammed Ismail & Terri Fiez, Analog VLSI - Signal & Information Processing, MGH

3. Roubik Gregorian & Gabor C Temes, Analog MOS Integrated Circuits for Signal Processing, John Wiley

EC04-804(D) SATELLITE COMMUNICATION SYSTEMS
Module I (13 hours)

Satellite orbits - solar day and sidereal day - orbital parameters - satellite trajectory - period, velocity and position of a satellite - geostationary satellites - non-geostationary constellations - launching of geostationary satellites - Hohmann transfer - effect of earth’s shape - other heavenly bodies - atmospheric drag and radiation pressure on the satellite’s orbit

Module II (13 hours)

Communication satellites - spacecraft subsystems - payload - repeater, antenna, attitude and control systems - telemetry, tracking and command - power sub system and thermal control

Earth stations - antenna and feed systems - satellite tracking system - amplifiers - fixed and mobile satellite service earth stations

Module III (13 hours)
Communication link design - frequency bands used - antenna parameters - transmission equations - noise considerations - link design - very small aperture terminals (VSAT) - VSAT design issues

Module IV (13 hours)
Multiple access techniques - frequency division multiple access - time division multiple access - code division multiple access - access protocols for data tarffic

Reference books

1. Richharia M., Satellite Communication Systems, Macmillan Press Ltd.

2. Gagliardi R.M., Satellite Communication, CBS
3. Ha T.T., Digital Satellite Communication, MGH

EC04-804( E ) BIOMEDICAL INSTRUMENTATION
Module I (13 hours)

Electrical activity of excitable cells - SD curve - functional organization of the peripheral nervous system - electrocardiogram (in detail with all lead systems) - electroencephalogram - electromyogram - electroneurogram - electrode - electrolyte interface - polarisation - polarisable and non polarisable electrodes - surface electrodes - needle electrodes - micro electrodes - practical hints for using electrodes - ‘skin -electrode’ equivalent circuit - characteristics of ‘bio - amplifiers’

Module II (13 hours)
Blood pressure - direct measurements - harmonic analysis of blood pressure waveform - systems for measuring venous pressure - heart sounds - phonocardiography - cardiac catheterisation - indirect blood pressure measurement - electromagnetic blood flow meters - ultrasonic blood flow meters - impedance plethysmography - photo plethysmography - ‘indicator-dilution’ method for blood flow determination - spirometry - measurement of various respiratory parameters - respiratory plethysmography - chamber plethysmography

Module III (13 hours)
Measurement of gas flow rate - cardiac pacemakers and other electric stimulators - defbrillators and cardio converters - blood pumps - hemodialysis - ventilators - infant incubators - drug delivery devices - lithotripsy - therapeutic applications of laser

Module IV (13 hours)

Physiological effects of electricity - important susceptibility parameters - macro shock hazards - micro shock hazards - protection against shock - electrical isolation - electrical safety analyzers - measurement of pH,pCO2 and PO2
Text books

1. Webster J., Medical Instrumentation - Application and Design, John Wiley

2. Hand Book of Biomedical Instrumentation, TMH

Reference books

1. Geddes & Baker, Principles of Applied Biomedical Instrumentation, Wiley

2. Encyclopedia of Medical Devices and Instrumentation Wiley
3. Bronzino, Hand book of Biomedical Engineering, IEEE Press book

EC04-804(F) MULTIMEDIA COMMUNICATION SYSTEMS
Modele-1

Multimedia Communication Model- Elements of Multimedia Systems- User Requirements- Network Requirements- Packet Transfer Concept- Multimedia Requirements and ATM Networks. Multimedia Terminals. Media Interaction. Bimodality of Human Speech. Lip Reading. Speech-Driven Talking Heads. Lip Synchronization. Lip Tracking. Audio-to-Visual Mapping. Bimodal Person Verification. Joint Audio-Video Coding.

Module-2

Digital Media. Signal-Processing Elements. Texture-Based Methods. Shape-Based Methods. Color-Based Methods. Perceptual Coding of Digital Audio Signals. Absolute Threshold of Hearing. Critical Band Frequency Analysis. Simultaneous Masking and the Spread of Masking. Temporal Masking. PE. Transform Audio Coders. Audio Subband Coders. Speech Coder Attributes. CD Audio Coding for Multimedia Applications. Image Coding. Video Coding. Watermarking. Organization, Storage and Retrieval Issues. Signal Processing for Networked Multimedia.

Module-3

Speech coding standards-Audio coding standards-Still image compression standards-Multimedia conferencing standards. MPEG-1 and -2 compression-MPEG-4 and -7 

Module-4

Main Features of a Distributed Multimedia Systems (DMS) Resource Management of DMS. Multimedia Operating VoD. Telecooperation Infrastructure. Telemedicine. Basic Features of a Hypermedia System. Packet Audio/Video in the Network Environment. . Multimedia Transport Across ATM Networks. Multimedia Across IP Networks. Multimedia Across DSLs. Serial Transmission: TDM. Parallel Transmission Frequency Division Multiplexing. Internet Access Networks. Multimedia Across Wireless. Communication System (WBCS) for Multimedia. . Multicast Routing in Cellular Networks. Broadband Wireless Mobile. Digital Video Broadcasting (DVB).

Text Book:

1. K.R.Rao, Multimedia ommunication Systems, Technology, Standards and Networks, Pearson Education.

References:
1. Gibson.J.D, Multimedia Communications, Directions and Innovations, Academic Press

2.  Ralf Steinmetz, Multimedia Fundamentals, Pearson Education 
EC04-805(A) SOFT COMPUTING

Module I (12 hours)

Artificial intelligence systems– Neural networks, fuzzy logic, genetic algorithms. Artificial neural networks:  Biological neural networks, model of an artificial neuron, Activation functions, architectures, characteristics-learning methods, brief history of ANN research-Early ANN architectures (brief study)-McCulloch & Pitts model, Perceptron, ADALINE, MADALINE

Module II (15 hours)

Backpropagation networks: architecture, multilayer perceptron, backpropagation learning-input layer, hidden layer, output layer computations, calculation of error, training of ANN, BP algorithm, momentum and learning rate, Selection of various parameters in BP networks.

Variations in standard BP algorithms- Adaptive learning rate BP, resilient BP, Levenberg-Marquardt, and conjugate gradient BP algorithms (basic principle only)- Applications of ANN
Module III (13 hours)

Fuzzy Logic–Crisp & fuzzy sets – fuzzy relations – fuzzy conditional statements – fuzzy rules – fuzzy algorithm. Fuzzy logic controller – fuzzification interface – knowledge base – decision making logic – defuzzification interface – design of fuzzy logic controller –case studies.

Module IV (12 hours)

Genetic algorithms – basic concepts, encoding, fitness function, reproduction-Roulette wheel, Boltzmann, tournament, rank, and steady state selections, Elitism. Inheritance operators, Crossover-different types, Mutation, Bit-wise operators, Generational cycle, Convergence of GA, Applications of GA – case studies. Introduction to genetic programming-concepts.

Text Books

R. Rajasekaran and G. A. Vijayalakshmi Pai, Neural Networks, Fuzzy Logic, and Genetic Algorithms: Synthesis and Applications, Prentice Hall of India, New Delhi, 2003

M. T. Hagan, H. B. Demuth, and M. H. Beale, Neural Network Design, PWS Publishing, Boston, MA, 1996.

L. Fausett, Fundamentals of Neural Networks, Prentice Hall, Upper Saddle River , N.J, 1994.

Reference Books

Yagnanarayana

Driankov D., Hellendron. H. Reinfrank M., An Introduction to Fuzzy control, 
Narosa publishing House, New Delhi, 1996.

Note: One assignment must be compulsorily based on simulation of artificial neural network, fuzzy logic systems, and genetic algorithm using computing software such as MATLAB. Another assignment may be solution of a practical problem using any of the soft computing techniques. 

EC04-805(B) ENTREPRENEURSHIP

Module I (20 hours)

Entrepreneurial perspectives - understanding of entrepreneurship process - entrepreneurial decision process - entrepreneurship and economic development - characteristics of entrepreneur - entrepreneurial competencies - managerial functions for enterprise

Module II (10 hours)

Process of business opportunity identification and evaluation - industrial policy - environment - market survey and market assessment - project report preparation - study of feasibility and viability of a project - assessment of risk in the industry

Module III (12 hours)

Process and strategies for starting a venture - stages of small business growth - entrepreneurship in international environment - entrepreneurship - achievement motivation - time management creativity and innovation structure of the enterprise - planning, implementation and growth

Module IV (10 hours)

Technology acquisition for small units - formalities to be completed for setting up a small scale unit - forms of organizations for small scale units - financing of project and working capital - venture capital and other equity assistance available - break even analysis and economic ratios technology transfer and business incubation

Reference books
1. Harold Koontz & Heinz Weihrich, Essentials of Management, McGraw Hill International

2. Hirich R.D. & Peters Irwin M.P., Entrepreneurship, McGraw Hill

3. Rao T.V. & Deshpande M.V., Prayag Metha & Nadakarni M.S., Developing Entrepreneurship A Hand Book, Learning Systems

4. Donald Kurado & Hodgelts R.M., Entrepreneurship A Contemporary Approach, The Dryden Press

5. Dr Patel V.G., Seven Business Crisis, Tata McGraw Hill

6. Timmons J.A., New Venture Creation - Entrepreneurship for 21st Century, McGraw Hill International

7. Patel J.B., Noid S.S., A Manual on Business Opportunity Identification, Selections, EDII

8. Rao C.R., Finance for Small Scale Industries
9. Pandey G.W., A Complete Guide to Successful Entrepreneurship, Vikas Publishing

EC04-805(C) TELEVISION ENGINEERING AND RADAR SYSTEMS
Module I (14 hours)

Principles of television - image continuity - interlaced scanning – picture resolution-blanking - synchronizing - video and sound signal modulation - channel bandwidth -   positive and negative modulation-vestigial sideband transmission – transmission efficiency- VSB signal reception - transmitter and receiver block diagrams - CCD camera

Module II (14 hours)

Colour TV - Colour perception - luminance, hue and saturation - colour TV camera and picture tube - colour signal transmission - bandwidth - modulation - formation of chrominance signal - principles of NTSC, PAL and SECAM coder and decoder

Module III (14 hours)

Digital TV - composite digital standards - 4 f sc NTSC standard - general specifications - sampling structure - general concept of video bit reduction - MPEG standard - digital transmission - cable TV - cable frequencies - co-axial cable for CATV - cable distribution system - cable decoders - wave traps and scrambling methods

Module IV (10 hours)

Radar systems - radar frequencies - radar equation - radar transmitter and receiver (block diagram approach) - continuous wave radar - frequency modulated CW radar - moving target indicator radar - tracking radar

Text books

1. Gulati R.R., Modern Television Engineering, Wiley Eastern Ltd.

2. Michael Robin & Michael Poulin, Digital Television Fundamentals, McGraw Hill

3. Bernard Grob & Charles E. Herndon, Basic Television and Video Systems, McGraw Hill International

4. Introduction to Radar Systems, McGraw Hill, Kogakusha Ltd.

Reference books

1. Dhake A.M., Television Engineering, Tata McGraw Hill
2. Damacher P., Digital Broadcasting, IEE Telecommunications Series

EC04-805(D) NANO TECHNOLOGY
Module-1

Biological analogies of Nano-and Micro-electromechanical systems( NMEMS)-–Fabrication of MEMS- assembling and packaging- applications of NMEMS

Module-2

Mathematical models and design of NMEMS-NMEMS architecture-electro magnetics and its applications in NMEMS- Molecular and Nano structure dynamics-molecular wires and molecular circuits- thermo analysis and heat equation

Module-3

Carbon nanotubes and nano devices-structural design of nano and MEM actuators and sensors-configurations and structural design of motion nano- and micro- structures.

Module-4

Algebra of sets-direct current micro machines-mathematical models of induction motors-micro synchronous machines-single phase reluctance motors –stepper motors-synchronous reference frames- control of NMEMS

Text:

Lyschevski, Sergey Edward, Nano and Microelectromechanical systems: Fundamentals of Nano and micro engineering, CRC Press, 2000
EC04-805(E) SPEECH PROCESSING

Module I (15 hours)

Digital models for the speech signal - mechanism of speech production - acoustic theory - lossless tube models - digital models - linear predictive coding of speech - auto correlation - formulation of LPC equation - solution of LPC equations - levinson durbin algorithm - levinson recursion - schur algorithm - lattice formulations and solutions - PARCOR coefficients

Module II (15 hours)

Spectral analysis of speech - short time fourier analysis - filter bank design - speech coding - subband coding of speech - transform coding - channel vocoder - formant vocoder - cepstral vocoder - vector quantizer coder

Module III (12 hours)

Speech synthesis - pitch extraction algorithms - gold rabiner pitch trackers - autocorrelation pitch trackers - voice/unvoiced detection - homomorphic speech processing - homomorphic systems for convolution - complex cepstrums - pitch extraction using homomorphic speech processing

Module IV (10 hours)

Automatic speech recognition systems - isolated word recognition - connected word recognition - large vocabulary word recognition systems - pattern classification - DTW, HMM - speaker recognition systems - speaker verification systems - speaker identification systems

Text books

1. Rabiner L.R. & Schafer R.W., “Digital Processing of Speech Signals”, Prentice Hall Inc.

2. Thomas Parsons, “Voice and Speech Processing”, McGraw Hill Series

3. Saito S. & Nakata K., “Fundamentals of Speech Signal Processing”, Academic Press, Inc.

Reference books

1. Owens F.J., “Signal Processing of Speech”, Macmillan New Electronics

2. Papamichalis P.E., “Practical Approaches to Speech Coding”, Texas Instruments, Prentice Hall

3. Rabiner L.R. & Gold, “Theory and Applications of Digital Signal Processing”, Prentice Hall of India

EC04-805(F) INTERNET TECHNOLOGY

Module I (12 hours)

Computer networks and the internet - principles of application-layer protocols - HTTP - FTP - e-mail - DNS - socket programming with TCP/UDP - web servers - web pages design using HTML and XML

Module II (13 hours)

Multimedia networking - applications - streaming stored audio and video - internet telephony - RTP - scheduling and policing mechanisms - integrated services - RSVP - differentiated services - network management - the internet network management framework

Module III (14 hours)

Network security - E-mail security - privacy - S/MIME - IP security - overview - architecture - authentication - header and payload - combining security associations - key management - web security - SSL and transport layer security - SET - systems security - intruders and viruses - firewalls - design - trusted systems

Module IV (13 hours)

Mobile internet - mobile network layer - mobile IP - dynamic host configuration protocol -ad hoc networks - mobile transport layer - implications of TCP on mobility - indirect TCP - snooping TCP - mobile TCP - transmission - selective retransmission - transaction-oriented TCP - support for mobility - file systems - WAP protocols - WML - WML script - wireless telephony applications

Text books
1. Kurose J.F. & Ross K.W., Computer Networking: A Top-Down Approach Featuring the Internet, Addison Wesley, Modules I & II

2. Stallings W., Cryptography and Network Security Principles and practice, Pearson Education Asia, Module III

3. Schiller J., Mobile Communications, Addison Wesley, Module IV

Reference books
1. Deitel H.M., Deitel P.J. & Nieto T.R., Internet And World Wide Web: How to Program, Pearson Education

2. Greenlaw R & Hepp E, In-line / On-line: Fundamentals Of The Internet And The World Wide Web, Tata McGraw Hill

3. Sharma V. & Sharma R, Developing e-Commerce Sites: An Integrated Approach, Addison Wesley

4. Singhal et. al S., The Wireless Application Protocol, Pearson Education Asia

5. Goncalves M., Firewalls: A Complete Guide, Tata McGraw Hill
EC04-806(P) ADVANCED COMMUNICATION ENGINEERING LAB
Microwave and optical experiments

1. Klystron characteristics o/p power & frequency versus repeller voltage

2. Slotted line measurements. VSWR & Impedance

3. Antenna radiation pattern measurements

4. Directional coupler and isolator

5. Optical fibre experiments. Analog & digital

Experiments using matlab/ DSP kit

6. IIR filter-low pass & high pass

7. FIR filter-low pass &high pass

8. MMSE Equalizer implementations

EC04-807(P) PROJECT
This project work is the continuation of the 7th semester project - the student should complete the project work in this semester and present it before the assessing committee - the assessment committee as constituted in the 7th semester will assess the various projects, fix the relative gradings and group average marks - the guide will award the marks for the individual student in a project, maintaining the group average

EC04-808(P) VIVA VOCE

There is only university examination for this - examiners will be appointed by the university for conducting the viva voce - the viva voce exam will be based on the subjects studied for the B.Tech course, mini project, project and seminar reports of the student - the relative weightages would be as follows

