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KUMARAGURU COLLEGE OF TECHNOLOGY COIMBATORE - 641 049.

REGULATION -2013
CURRICULUM

B.E - ELECTRONICS AND COMMUNICATION ENGINEERING

SEMESTER - 111

Code No. Course Title L| T| P| C
THEORY

U13MAT301| Numerical Methods 3 110 4
U13EET312 | Electrical Machines 3 010 3
.U13CST411 | Data Structures 3 |1 0 4
U13ECT301 | Digital Electronics 3 110 4
U13ECT302 | Measurements and Instrumentation 3 010 3
U13ECT303 | Electronic Circuits — | 3 110 4
PRACTICAL
U13ECP301 | Digital Electronics lab 0 0|3 1
U13CSP411 | Data Structures Laboratory 0 |0 3 |1
U13ENP301 | Communications Skills laboratory 0 0|2 1
U13GHP301 | Human Excellence — Family Values 1 0 |1 1

Total Credits - 26
SEMESTER - IV

Code No. Course Title L| T| P| C
THEORY
U13MAT407 | Linear Algebra 3 |1 0 4
U13ECT401 | Signals and Systems 3 |1 0 4
U13ECT402 | Electronic Circuits Il 310 0 3
U13ECT403 | Linear Integrated Circuits 310 0 3
U13ECT404 | Electromagnetic Fields 3 110 4
U13GSTO001 | Environmental Science and Engineering 31010 ]3
PRACTICAL
U13ECP401 | Signals and Systems Laboratory 0 |0 3 1
U13ECP402 | Electronic Circuits Laboratory 0 |0 3 |1
U13ECP403 | Linear Integrated Circuits Laboratory 0, 0]3 |1
U13GHP401 | Human Excellence - Professional Values 1 ]0 |1 |1
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Total Credits - 25
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SEMESTER -V

Code No. Course Title L T| P| C
THEORY
U13ECT501 | Microprocessor and Microcontrollers 3 0|0 3
U13ECT502 | Communication Theory 3 110 4
U13ECT503 | Digital Signal Processing 3 110 4
U13ECT504 | Transmission lines and wave guides 3 |1 0 4
U13ECT505 | Control Systems Engineering 3 |1 0 4
U13ECT506 | Antennas and Wave Propagation 310 |0 3
PRACTICAL
U13ECP501 | Microprocessor and Microcontroller laboratory | 0 0|3 1
U13ECP502 | Communication Systems Laboratory 0 0|3 1
U13ECP503 | Digital Signal Processing Laboratory 0 0|3 1
U13GHP501 | Human Excellence - Social Values 0 0|2 1
Total Credits - 26
SEMESTER - VI
Code No. Course Title L |T [P C
THEORY
U13ECT601 | Digital Communication 3 |1 0 4
U13ECT602 | Computer Networks 3|0 0 3
U13ECT603 | ARM Architecture and Programming 310 0 3
U13ECT604 | Statistical Theory of Communication 3 |1 0 4
U13GST008 | Professional Ethics 310 0 3
ET1*** Elective | 310 0 3
PRACTICAL
U13ECP601 | Digital Communication Laboratory 0] 0] 3|1
U13ECP602 | Computer Networks lab 0 0 3 1
U13ECP603 | ARM Programming Laboratory 0| 0] 3|1
U13ECP604 | Mini Project 0 0 3 |1
U13GHP601 | Human Excellence - National Values 0 0|2 1
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SEMESTER - VII

BOS/ECE
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Code No. Course Title L | T |P C
THEORY
U13ECT701 | VLSI Design 3 0|0 3
U13ECT702 | Optical Communication 3 010 3
U13ECT703 | Wireless Communication Engineering 3 010 3
U13ECT704 | Microwave Engineering 3 010 3
U13GSTO003 | Principles of Management 3 0|0 3
ET2*** Elective Il 3 0|0 3
PRACTICAL
U13ECP701 | VLSI Laboratory 0| 0|3 1
U13ECP702 | Microwave & Optical Laboratory 0] 0|3 1
U13ECP703 | Simulation Based Project Work 0] 0|3 1
U13GHP701 | Human Excellence - Global VValues 0 0|2 1
Total Credits - 22
SEMESTER - VIII
Code No. Course Title L | T P| C
THEORY
ET3 *** Elective 111 3 0
ET4 *** Elective 1V 3 0
ET5 *** Elective V 3 0
PRACTICAL
U13ECP801 | Project Work 0 0 |18 | 6
Total Credits - 15
Total Credits
SEMESTER 1 24
SEMESTER 2 24
SEMESTER 3 26
SEMESTER 4 25
SEMESTER 5 26
SEMESTER 6 25
SEMESTER 7 22
SEMESTER 8 15
Total 187



LIST OF ELECTIVES FOR

B.E- ELECTRONICS AND COMMUNICATION ENGINEERING

Elective |

Code No.

Course Title

—

U13ECTE11

Medical Electronics

U13ECTE12

Power Electronics and Applications

U13ECTE13

Opto Electronic Devices

U13ECTE14

Engineering Acoustics

U13ECTE15

Television and Video Engineering

U13ECTE16

Embedded Systems

U13ECTE17

Computer Architecture

U13CST303

Operating Systems

U13CST304

Object Oriented Programming with C++

U13GST002

Total Quality Management

U13GST004

Operations Research

U13GST005

Engineering Economics and Financial
Management
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Elective 11

Code No.

Course Title

U13ECTEZ21

Advanced Digital Signal Processing

U13ECTEZ22

High Speed Networks

U13ECTEZ23

Advanced Computer Architecture

U13ECTE24

Automotive Electronics - Embedded Software
Developer

Wl WwWiw|lw
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U13ECTE25

Advanced Microprocessors and
Microcontrollers

U13ECTEZ26

Virtual Instrumentation

U13ITTS504

Java Programming
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Elective 111

Code No.

Course Title

U13ECTE31

Speech Processing

U13ECTE32

Digital Image Processing

U13ECTE33

Soft Computing
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U13ECTE34

Telecommunication System Modeling and
Simulation

o

U13ECTE35

Telecommunication Switching Networks

U13ECTE36

Network Security and Cryptography

o | o

Elective IV

Code No.

Course Title

U13ECTE41

Mobile Communication

U13ECTE42

Satellite Communication

U13ECTE43

Radar and Navigational Aids

U13ECTE44

Remote Sensing

U13ECTE45

Electromagnetic Interference and Compatibility

U13ECTE46

MIMO Communication System
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Elective V

Code No.

Course Title

U13ECTE51

RF MEMS

U13ECTES52

Advanced Digital System Design

U13ECTES3

Nano Technology

U13ECTES4

Low Power VLSI Design

U13ECTES5

ASIC Design

U13GST006

Product design and development
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U13MAT301 NUMERICAL METHODS

wr
= o
S
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COURSE OBJECTIVES:
e Tounderstand concepts of pseudocode and various errors.
e To solve algebraic, transcendental and system of linear equations by using various
techniques.
e To understand the concepts of curve fitting, interpolation with equal and unequal
intervals.
e To understand the concepts of numerical differentiation and numerical integral by various
methods.
e To solve the ordinary differential equations with initial condition by numerical
techniques.
e Tosolve the partial differential equations using numerical techniques.
COURSE OUTCOMES:

After a successful completion of the course, the student would be able to:

1. Solve a set of algebraic equations representing steady state models formed in engineering
problems

2. Fit smooth curves for the discrete data connected to each other or to use interpolation
methods over these data tables

3. Find the trend information from discrete data set through numerical differentiation and
summary information through numerical integration

4. Predict the system dynamic behaviour through solution of ODEs modeling the system

5. Solve PDE models representing spatial and temporal variations in physical systems
through numerical methods.

6. Have the necessary proficiency of using MATLAB for obtaining the above solutions.

Course Content

INTRODUCTION 3

Simple mathematical modeling and engineering problem solving — Algorithm Design — Flow
charting and pseudocode - Accuracy and precision — round off errors.

NUMERICAL SOLUTION OF ALGEBRAIC EQUATIONS 7
Solution of nonlinear equations: False position method — Fixed point iteration — Newton
Raphson method for a single equation and a set of non- linear equations

Solution of linear system of equations by Gaussian elimination method - Gauss Jordan
method - Gauss Seidel method.

CURVE FITTING AND INTERPOLATION 7
Curve fitting — Method of least squares — Regression — Interpolation: Newton’s forward and
backward difference formulae — Divided differences — Newton’s divided difference formula -
Lagrange’s interpolation — Inverse interpolation.
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NUMERICAL DIFFERENTIATION AND INTEGRATION 7
Numerical differentiation by using Newton’s forward, backward and divided differences —
Numerical integration by Trapezoidal and Simpson’s 1/3" and 3/8 ™ rules — Numerical
double integration.

NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL 10

EQUATIONS

Initial value problems -- Single step methods: Taylor’s series method — Truncation error —
Euler and Improved Euler methods — Fourth order Runge - Kutta method — Multistep
method: Milne’s predictor -- corrector method.

NUMERICAL SOLUTION OF PARTIAL DIFFERENTIAL 11

EQUATIONS (PDEs)

PDEs and Engineering Practice — Laplace Equation derivation for steady heat conduction —
Numerical solution of the above problem by finite difference schemes — Parabolic Equations
from Fourier’'s Law of Transient Heat Conduction and their solution through implicit
schemes — Method of Lines — Wave propagation through hyperbolic equations and solution
by explicit method.

Use of MATLAB Programs to workout solutions for all the problems of interest in the above
topics.

L:45 T:15 TOTAL: 60
REFERENCES:

1. Steven C.Chapra and Raymond P. Canale, “ Numerical Methods for Engineers with
Programming and Software Applications”, SixthEdition, WCB/McGraw-Hill, 1998.

2. John H. Mathews and Kurtis D. Fink, “Numerical Methods using Matlab”, Fourth
Edition, Prentice Hall of India, 2004.

3. Gerald C. F. and Wheatley P.O, “Applied Numerical Analysis”, Sixth Edition, Pearson
Education Asia, New Delhi, 2002.

4. Sastry S.S, “Introductory Methods of Numerical Analysis”, Third Edition, Prentice —
Hall of India Pvt Ltd, New Delhi, 2003.

5. Kandasamy P., Thilagavathy K. and Gunavathy K., “Numerical Methods”, S.Chand Co.
Ltd., New Delhi, 2007.
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U13EET312 ELECTRICAL MACHINES

COURSE OBJECTIVE:
e Theory of structures, operating principle, characteristics, and applications of D.C and A.C
rotating machines and transformers in detail.
e Introductory knowledge on Special Machines

COURSE OUTCOMES
After the successful completion of the course, the student would be able to
1. Outline the basics of electrical machines and analyze the characteristics of DC machines.
2. Understand and implement speed control techniques for practical applications.
3. Describe the working of transformer and assess its regulation and efficiency on load and
no-load.
4. Know the working concept of different types of induction motor and analyze the operating
behavior of induction motor using its performance indices.
5. Explain the basics of synchronous machines and interpret performance characteristics.
6. Relate how different special electrical machines are functioning and have knowledge to
choose particular machines for their applications.

DC MACHINES 09

Constructional Details - EMF equation - methods of excitation - self & separately excited
generators - characteristics of series, shunt and compound generators - principle of operation of
DC motor - Back EMF and torque equation - characteristics of series, shunt and compound motors
- starting of DC motors - types of starters - speed control of DC shunt motors — Applications of
DC Motor

TRANSFORMERS 09

Constructional Details - principle of operation - EMF equation - Transformer ratio - Transformer
on no-load - Transformer on load - Equivalent circuit - Regulation - Testing - load test - open
circuit and short circuit test - current Transformer and potential Transformer.

INDUCTION MOTOR 09

Construction - Types - principle of operation of three phase induction motors - slip - torque
characteristics - starters - speed control - single phase induction motors - Applications of Induction
Motor.

10
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SYNCHRONOUS MACHINES 09

Construction of Synchronous machines - Types - Equations of Induced EMF And Voltage
Regulation. Synchronous motors - principle of operation - effects of excitation - starting methods -
V & Inverted V curves - Applications of Synchronous Motor.

SPECIAL MACHINES 09

Overview and applications: Stepper motor - Reluctance motor- Switched Reluctance Motor -
Hysteresis motor - Universal motor - Linear Induction motor - AC series motor- Brushless DC
motor.

L: 45 Total: 45 Hrs

REFERENCE:

1. D.P.Kothari and 1.J.Nagrath, “Electric Machines”, Tata McGraw Hill Publishing company
Ltd, 2002.

2. A.E.Fitzgeald, Charles Kingsley, Stepen.D.Umans, “Electrical Machinery”, Tata McGraw
hill publishing Company Ltd. 2003.
3. K.Murugesh kumar, “Electric Machines”, Vikas publishing house Pvt Ltd,2002.

4. P.S.Bhimbra, “Electrical Machinery”, Khanna publishers, 2003

5. Del Toro, V., “Electrical Engineering Fundamentals”, Prentice Hall of India, New Delhi,
1995.

6. V.K Mehta and Rohit Mehta “Principle of Electrical Engineering” S Chand & Company,
2008
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U13CST411 DATA STRUCTURES L T P C

COURSE OBJECTIVES:

e To understand the different methods of organizing large amounts of data
e To implement the different data structures
e To efficiently implement solutions for specific problems

COURSE OUTCOMES

After the successful completion of the course, the student would be able to
1. Explain the basic data structures and its operations.

Explain the concept of time complexity and space complexity.
Identify an appropriate data structure for a given problem.
Make use of basic data structures to solve problems.

Explain various searching and sorting algorithms.

ok~ wn

PROBLEM SOLVING 09

Problem solving — Top-down Design — Implementation — Verification — Efficiency — Analysis —
Sample algorithms.

LISTS, STACKS AND QUEUES 09
Abstract Data Type (ADT) — The List ADT — The Stack ADT — The Queue ADT
TREES 09

Preliminaries — Binary Trees — The Search Tree ADT — Binary Search Trees — AVL Trees — Tree
Traversals — Hashing — General Idea — Hash Function — Separate Chaining — Open Addressing —
Linear Probing — Priority Queues (Heaps) — Model — Simple implementations — Binary Heap

SORTING 09
Preliminaries — Insertion Sort — Shellsort — Heapsort — Mergesort — Quicksort — External Sorting

GRAPHS 09
Definitions — Topological Sort — Shortest-Path Algorithms — Unweighted Shortest Paths —

Dijkstra’s Algorithm — Minimum Spanning Tree — Prim’s Algorithm — Applications of Depth-
First Search — Undirected Graphs — Biconnectivity — Introduction to NP-Completeness

L:45 T:15 TOTAL: 60

REFERENCES

1. R. G. Dromey, “How to Solve it by Computer” (Chaps 1-2), Prentice-Hall of
India,2002

2. M. A. Weiss, “Data Structures and Algorithm Analysis in C”,3rd ed, Pearson Education
Asia, 2007.
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U13ECT301 DIGITAL ELECTRONICS

Course Objective:

To manipulate across various number system.
To compute binary arithmetic operations.
To design combinational and sequential circuits using gates.
To give exposure to digital logic families and PLDs.
Course Outcomes
After the successful completion of the course, the student would be able to
1. Recall the different number systems.
2. Demonstrate the simplification of Boolean expressions using Boolean algebra & K-Map
method.
3. Analyze the Combinational building blocks & Memory elements.
4. Develop a state diagram and simplify the given sequential logic.
5. Summarize the different programmable logic devices & digital logic families.

NUMBER SYSTEM AND BASIC LOGIC 9+3

Number systems-Binary, Octal, Hexadecimal, Number base conversions, arithmetic with binary
numbers, number representations: signed, unsigned, fixed point numbers, arithmetic operations
with signed binary numbers, codes-BCD,Gray,Excess-3, ASCII codes, code conversions.

Logic gates-Basic gates, Universal gates, EXOR,EXNOR gates, Boolean algebra, Boolean
postulates and laws —De-Morgan’s Theorem- Principle of Duality, Simplification using
Boolean algebra, Canonical forms - sum of product and product of sum forms. Karnaugh map
Minimization, Tabulation method.

COMBINATIONAL CIRCUITS 9+3

Implementing combinational logic, Realization of combinational logic using NAND and NOR
gates , Design of combinational circuits : adder , subtractor, Parallel adder/Subtractor-
Carry look ahead adder- Magnitude Comparator , parity generator &checker, encoder ,
decoder, Multiplexer, Demultiplexer , code converters, Function realization using multiplexers.

SEQUENTIAL CIRCUITS 9+3

Latches, Edge triggered Flip flops SR, JK, T, D and Master slave — Characteristic table
and equation, Application table, Synchronous counters, Design of synchronous counters,
up/down counter, Modulo—n counter, Decade counters.

DESIGN OF SEQUENTIAL CIRCUITS 9+3

Register, shift registers, Universal shift register, Ring counters, Classification of sequential
circuits: Moore and Mealy, Design of synchronous sequential circuits, state diagram, State
table, State minimization, State assignment, Introduction to Hazards: Static, Dynamic.

13
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DIGITAL LOGIC FAMILIES AND PLD 9+3

Memories: ROM, PROM, EEPROM, RAM, Programmable Logic Devices: Programmable
Logic Array (PLA), Programmable Array Logic (PAL), Implementation of combinational
logic using PROM, PLA and PAL, Digital logic families: TTL, ECL and CMOS.

L:45;T:15 TOTAL: 60

REFERENCES

1. M. Morris Mano, “Digital Design”, 4th Edition, Pearson Education 2007

2. Thomas L. Floyd, “Digital Fundamentals”, 10" Edition, Pearson Education, Inc, New
Delhi, 2009

3. S.Salivahanan and S.Arivazhagan,“Digital Circuits and Design”,Third Edition,
Vikas Publishing House Pvt. Ltd, New Delhi,2007

4. Charles H.Roth, Larry L. Kinney. “Fundamentals of Logic Design”, Seventh Edition,
Nelson Education Ltd.,2013, ISBN no. 0495471690, 9780495471691

5. Donald P.Leach and Albert Paul Malvino, “Digital Principles and
Applications”, 5 Edition., Tata McGraw Hill Publishing Company Limited, New
Delhi, 2003.

6. Donald D.Givone, “Digital Principles and Design”, Tata Mc-Graw Hill Publishing
company limited, New Delhi, 2002.

7. John .M Yarbrough, “Digital Logic Applications and Design”, Thomson - Vikas

Publishing House, New Delhi, 2002.
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U13ECT302 MEASUREMENTS AND INSTRUMENTATION L T P C
3 0 O 3

Course Objectives:
e Explain basic concepts and definitions in measurement.
e Describe the bridge configurations and their applications.
e Elaborate discussion about the importance of signal generators and analyzers in
measurements.
e Exposure to various data acquisition system.

Course Outcomes

After the successful completion of the course, the student would be able to
1. Recognize the evolution and history of units and standards in measurements

Identify the various parameters that are measurable in electronic instrumentation
Employ appropriate instruments to measure given sets of parameters

Practice the construction of testing and measuring set up for electronic systems
Relate the usage of various instrumentation standards

arown

BASIC MEASUREMENT CONCEPTS 08

Measurement systems — Static and dynamic characteristics — units and standards of
measurements — error analysis — moving coil, moving iron meters — True RMS meters —
Bridge measurements — wheatstone’s - Maxwell, Hay, Schering, Anderson and Wien bridge.

BASIC ELECTRONIC MEASUREMENTS 11

Electronic multimeters — Cathode ray oscilloscopes — block schematic — applications — special
oscilloscopes: (Sampling, Storage, Digital storage oscilloscope) — Q meters — Vector meters
— RF voltage and power measurements..

SIGNAL GENERATORS AND ANALYZERS 10

Function generators — RF signal generators — Sweep generators — Frequency synthesizer
— Wave analyzer: frequency selective wave analyzer, Hetrodyne wave analyzer — Harmonic
distortion analyzer — spectrum analyzer

DIGITAL INSTRUMENTS 08

Comparison of analog and digital techniques — digital voltmeter — frequency counters —
measurement of frequency and time interval — extension of frequency range — measurement
errors

15
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DATA ACQUISITION SYSTEMS AND FIBER OPTICMEASUREMENTS 08

Elements of a digital data acquisition system — interfacing of transducers — multiplexing —
computer controlled instrumentation — IEEE 488 bus — fiber optic measurements for power
and system loss — optical time domain Reflectometer.

L:45 TOTAL: 45
REFERENCES
1. Albert D.Helfrick and William D.Cooper — “Modern Electronic Instrumentation and

Measurement Techniques”, Prentice Hall of India, 2003.

2. Joseph J.Carr, “Elements of Electronics Instrumentation and Measurement”,
Pearson education, 2003

3. Alan. S. Morris, “Principles of Measurements and Instrumentation”, Prentice Hall
of India, Second Edition., 2003

4. Ernest O. Doebelin, “Measurement Systems- Application and Design”, Tata McGraw-
Hill-2004.
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U13ECT303 ELECTRONIC CIRCUITS - |

Course Objective:
o Develop the fundamental knowledge about the need for biasing and its various methods.
e Analyze the small signal equivalents circuits and high frequency analysis of BJT and FET.
e Examine the characteristics of multistage amplifiers.
o Classify and compare the types of large signal amplifier.

Course Outcomes

After the successful completion of the course, the student would be able to
1. Discuss the various biasing methods for BJT and FET.
2. Differentiate between BJT amplifier configurations and FET amplifier configurations.
3. Analyze the BJT& FET amplifier using small signal and high frequency model.
4. Describe the characteristics and performance of differential amplifier and high
performance amplifiers.
5. Explain the classification and performance of large signal amplifiers.

BIASING OF DISCRETE BJT 09

DC Load line, operating point- fixed bias Configuration, Emitter stabilized bias-voltage divider
bias configuration, collector feedback bias configuration -bias stabilization against variation in
ICO,Vge &P -Bias compensation-Thermistor, sensistor compensation- Thermal runaway.

BJT AMPLIFIERS 09
Two port device and hybrid model-transistor-hybrid model-analyzing transistor amplifying circuit
using h parameters-CE,CC,CB configuration-comparison of CE,CC,CB amplifiers.

Differential amplifiers- Transfer characteristics- CMRR- Darlington Amplifier-Bootstrap
technique - Cascaded stages - Cascade Amplifier.

FET AMPLIFIERS 09

Biasing FETs- fixed bias, self bias, Voltage divider bias- JFET small Signal model-Small signal
Analysis of Common source amplifier (fixed bias configuration, self bias configuration, and
Voltage Divider bias configuration), Source follower and Common Gate amplifiers- D- MOSFET
amplifier- E-MOSFET amplifier- drain feedback & voltage divider configurations.

17
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FREQUENCY ANALYSIS OF AMPLIFIERS 09

Hybrid IT Common emitter transistor model -Short circuit current gain , cut off frequency — fa and
fB unity gain and bandwidth -Miller effect—frequency Analysis of CE and CS Amplifiers-
Determinations of BW of Single stage and Multistage Amplifier.

LARGE SIGNAL AMPLIFIERS 09

Classification of output stages — Analysis of Class A- series fed, Transformer coupled-Class B-
Push Pull, Complementary Symmetry-Cross over distortion-Amplifier Distortion- Class AB power
amplifiers — Class C &Class D Power amplifiers- Power Transistor for Heat sinking.

Case Study: Power Field Effect Transistor (VMOS) and its Application.

L:45; T:15; TOTAL: 60

REFERENCES

1. Robert. L. Boylested and Louis ‘Nashelsky “Electronic Devices and Circuits Theory”, 10"
Edition, Prentice Hall India, February 2009

2. Millman .J. and Halkias C.C, “Integrated Electronics”, McGraw Hill, 2010

3. Donald .A. Neamen, “Electronic Circuit Analysis and Design” 2" edition, Tata McGraw Hill,
2007

4. Behzad Razavi, “ Design of Analog CMOS Integrated Circuits”, Tata McGraw Hill, 2007

5. Paul Gray, Hurst, Lewis, Meyer “Analysis and Design of Analog Integrated Circuits”, 5t
Edition , John Willey & Sons 2009

6. D.Schilling and C.Belove, “Electronic Circuits”, 3" edition, McGraw Hill, 2002.

7. Adel S. Sedra, Kenneth C. Smith, “Micro Electronic circuits”, 6" Edition, Oxford University
Press, 2009.
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U13ECP301 DIGITAL ELECTRONICS LABORATORY

Course Objectives
e Todesign and implement combinational and sequential digital circuits
e To design a digital systems (real-time) and test using simulation.

Course Outcomes

After the successful completion of the course, the student would be able to
1. perform number conversions between different number systems
2. Construct basic combinational circuits and verify their functionalities.
3. Apply the design Procedures to design basic sequential circuits.
4. Determine the appropriateness of the choice of the ICs used in a given digital circuit.
5. Demonstrate skills to test and trouble shoot a digital circuit.

LIST OF EXPERIMENTS

1. Design and Implementation of Combinational Logic circuits.

2. Design and Implementation of Adders and Subtractors

3. Design and Implementation of Binary 4 bit parallel adder.

4.  Design and Implementation of Priority Encoder.

5. Design and Implementation of Magnitude comparator.

6. Design and Implementation of Combination Logic circuits using MUX.
7. Implementation and Testing of Flip-flops — JK, RS, D and T.

8.  Design and Implementation of Modulo n Synchronous up/down counter
9. Implementation of BCD ripple counter with 7 segment Display

10. Implementation and Testing of Ring counters and Johnson’s counter
11. Implementation and Testing of Shift Registers — SISO, SIPO, PISO, PIPO.
12. Design and Implementation of Synchronous Sequential circuits.

13. Digital System Design (any Hardware/ Simulation circuit)

TOTAL: 45
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U13CSP411 DATA STRUCTURES LABORATORY

Course Objectives
e To gain knowledge about the implementation of different data structures.

e To choose the appropriate data structure for a specified application.

Course Outcomes

After the successful completion of the course, the student would be able to
1. Implement various basic data structures and its operations.

Implement various sorting and searching algorithms.
Perform various tree operations.

Solve problems using graphs.

Develop simple applications using various data structures.

a bk~ w

LIST OF EXPERIMENTS

Implement the following exercises using C:

1. Array implementation of List Abstract Data Type (ADT)
Linked list implementation of List ADT

Cursor implementation of List ADT

Array implementations of Stack ADT

Linked list implementations of Stack ADT

o U W N

Implement the application for checking ‘Balanced Paranthesis’ wusing array

implementation of Stack ADT.

7. Implement the application for ‘Evaluating Postfix Expressions’ using linked list
implementations of Stack ADT.

8. Queue ADT

9. Search Tree ADT - Binary Search Tree

10. Heap Sort

11. Quick Sort

TOTAL:45
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U13ENP301 COMMUNICATION SKILLS LABORATORY

Course Objectives:
e To equip students of engineering and technology with effective speaking
and listening skills in English
o To help them develop their soft skills and people skills, which will make the
transition from college to workplace smoother
e To help them to excel in their jobs and to enhance students’ performance at
Placement Interviews, Group discussions and other recruitment exercises.

COURSE OUTCOMES

After the successful completion of the course, the student would be able to
1. Present the individual, academic curricular and career profiles

2. Speak to prove the industry-ready communication competency in GDs & interviews
3. Project desirable soft skills to interface the corporate

English Language Lab

1. Listening Comprehension
Listening — Listening and sequencing of sentences — Filling in the Blanks — Listening
and answering the question

2. Reading Comprehension and Vocabulary
Filling in the blanks — Cloze Exercises —VVocabulary building — Reading and Answering
questions

3. Speaking:

Intonation — Ear Training — Correct Pronunciation — Sound Recognition
exercises — Common Errors in English

4. Conversations:

Face to face Conversation — Telephone conversation Role play Activities (Students
take on roles and engage in conversation)

Il Career Lab

1. Resume / Report Preparation / Letter Writing
Structuring the resume / report — Letter writing / E-mail communication — Samples

21
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2. Presentation Skills
Elements of an effective presentation — Structure of a presentation —Presentation
Tools — Voice Modulation — Audience analysis — Body Language

3. Soft Skills
Time Management — Articulateness — Assertiveness — Innovation and
Creativity — Stress Management & Poise

4. Group Discussion

Why is GD part of the selection process? — Structure of a GD- Moderator- led
and Other GDs — Strategies in GD — Team work — Body Language
—Mock GD

5. Interview Skills
Kinds of Interviews —Required Key Skills — Corporate culture- Mock Interviews

L:45 TOTAL: 45

REFERENCES

1. Meenakshi Raman and Sangeetha Sharma, “Technical Communication- Principles
and Practice”, Oxford University Press. New Delhi (2004)

2. Barker. A, “Improve your communication skills”, Kogan page India Pvt Ltd. New Delhi
(2006)

3 Adrian Doff and Christopher Jones, “Language in Use (Upper- Intermediate) ”, Cambridge
University Press. First South Asian Edition (2004)

4 John Seely, “The Oxford Guide to writing and speaking”, Oxford University Press,
New Delhi (2004)

Resources Required : CD’s
1. Train2sucess series 1.Telephone Skills.2. Interviewing Skills 3. Negotiation
Skills by Zenith Global Consultants Ltd. Mumbai
2. BEC Series
3. Look Ahead by Cambridge University Press
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U13GHP 301 HUMAN EXCELLENCE - FAMILY VALUES

(Common to all branches of Engineering and Technology) L T P C

COURSE OBJECTIVE:
e To inculcate the basic need for family life and peace in it.
e To lead spiritual development through good family life.
e To respect womanhood and live disease free life.
e To live with sound health.
e Toreach Intuition.

COURSE OUTCOMES

After the successful completion of the course, the student would be able to
1. Develop skills in maintaining harmony among the family members.

2. Acquire skills in traditional yogasanas leading to sound health.
3. Behave as a family member and leading to a blissful family life.
4. Understand the medicinal values in food.

RESTRAINT IN FAMILY 4 Hours

Definition - Greatness of life force & mind. Introduction - Kayakalpa yoga - aim - maintaining
youthfulness — sex & spirituality — ten stage of mind — mental frequency-method of concentration
— kayakalpa philosophy - physical body — sexual vital fluid — life force — biomagnetism - mind —
food transformation into seven minerals — postponing the ageing process — death — importance of
kayakalpa training.

SPIRITUAL DEVELOPMENT THROUGH GOOD FAMILY LIFE 4 Hours

Kayakalpa exercise — methods — aswini mudhra — ojus breathing — explanations — benefits —
practices — Responsibility of men and women — introduction to good education — need of morality
— spiritual development. Revision of previous physical exercises. Introduction — hints & caution —
body massaging — accu-pressure — relaxation.

PEACE IN FAMILY 4 Hours

Family value — meaning — Introduction — values — benefits of blessings — effect of vibrations —
make blessings a daily habit — greatness of friendship — individual & family peace — reason for
misunderstanding in the family — no comment — no command — no demand — no ego — peace of
mind.

23

Signature of the Chairman
BOS/ECE




GREATNESS OF WOMANHOOD & FOOD IS MEDICINE 4 Hours

Good-—cultured behavioral patterns — love and compassion - Greatness of womanhood — Food is
medicine (healthy food habits)

SIMPLIFIED PHYSICAL EXERCISE 7 Hours

Simplified physical exercises — Kaya Kalpa Yoga (Benefits related to the Patient, Tolerance,
Sacrifice)

MEDITATION AND YOGASANAS 7 Hours

Thuriya meditation — introduction — practice — benefits. Asanas — ashtanga yoga — pathanjali
maharishi — hints & cautions — posture - movement — involvement — standing asanas: thadasana —
ekapathasana — chakrasana(side) — uthkatasana — trikonasana. sitting asanas: thandasana —
padmasana — vajrasana — suhasana — siddhasana — parvathasana — yogamudhra. Downward lying
asanas: makkarasana — bhujangasana — salabhasana — navukasana — dhanurasana. Upward lying
asanas: savasana - artha pavana mukthasana — pavana mukthasana — utthana pathasana — navasana
& Surya namaskara.

TOTAL: 30
References Books:
1. Yoga for Modern Age ---- Vethathiri Maharishi
2. The Man making Messages ---- Swami Vivekananda
3. Manavalakalai Part- 1&2&3 ---- Vethathiri Maharishi
4. Value Education for Health & Happiness and Harmony. ---- Vethathiriyam
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U13MAT407 LINEAR ALGEBRA

Course Objectives:
e Be able to reduce a matrix to row echelon form to solve systems of linear equations.
e To find a basis for a vector space.
e To understand the concepts of inner product space and application to linear models.
e To know some applications of linear algebra

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Apply the concepts of linear algebra to model linear system.
2. Use Echelon forms to solve systems of linear equations.
3. Use linear transformations to form linear models in Science and Engineering.
4. Apply the concepts of eigenvalues and eigenvectors to solve differential equations.
5. Demonstrate competence with the basic ideas of linear algebra including concepts of Inner

Product , Orthogonal sets and Inner Product Spaces

LINEAR EQUATIONS 9

System of linear equations —Row reduction and echelon forms — Vector and matrix equations —
Solution sets of linear systems — Linear independence.

LINEAR TRANSFORMATIONS 9

Introduction to linear transformation — The matrix of a linear transformation — Linear models in
science and engineering — Some application problems.

VECTOR SPACES 9

Vector spaces and subspaces — Null spaces, column spaces and linear transformations — Linearly
independent sets: Bases — co-ordinate systems — The dimensions of a vector space — Change of
basis.

EIGEN VALUES AND EIGEN VECTORS 9

Eigen values and Eigen vectors — The characteristic equation - Eigen vectors and linear
transformations — Complex eigen values — Applications to differential equations.
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9

INNER PRODUCT SPACE
Inner product — Length and orthogonality — Orthogonal sets — Orthogonal projections — The Gram

— Schmidt process — Inner product spaces — Applications to linear models and inner product
spaces.

L:45;T:15 TOTAL: 60

REFERENCE BOOKS:
1. David. C. Lay, “Linear Algebra and its Applications” Addison — Wesley, Pearson
Education Asia Private LTD., Second edition, 1996.

2. Gilbert Strang “Linear Algebra and Its Applications”, Cengage Learning, 4th Edition,
2005.

3. Seymour Lipschutz, “Theory and Problems of Linear Algebra”, Sl(Metric) edition,
Schaum’s Outline series, Mc-Graw — Hill, Inc., 4th Edition, 2009.
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U13ECT401 SIGNALS AND SYSTEMS

Course Objective:

e To introduce the concepts and techniques associated with the understanding of signals and
systems.

e To familiarize the concepts of transform based continuous time and discrete time analysis
of signals and systems

e To provide fundamental knowledge about sampling process

e To provide a foundation to the courses like communication, digital signal processing,
control systems, instrumentation, and so on, that deal with signal and system concepts
directly or indirectly

Course Outcomes:

After the successful completion of the course, the student would be able to

1. Understand different types of signals- continuous and discrete, odd and even, periodic and
aperiodic etc.

2. Analyze continuous time signals and systems by using appropriate mathematical tools like
Fourier Transform.

3. Analyze sampling process and sampling of discrete time signals.

4. Analyze discrete time signals and systems by using appropriate mathematical tools like
Fourier Transform.

5. Utilize standard signals such as sine, ramp, exponential to characterize systems.

6. Apply simulation tools like MATLAB for signal analysis

REPRESENTATION OF SIGNALS 12

Continuous and discrete time signals - Complex exponential and sinusoidal signals, Periodicity,
Properties of discrete time complex exponential, unit impulse, unit step functions,
Transformation of independent variable: time shifting, time scaling and folding - Fourier series
analysis of Continuous Time (CT) and Discrete Time (DT) signals

CONTINUOUS TIME SIGNALS AND SYSTEMS 12

Fourier Transform - Properties, Spectrum - Analysis of signals using Fourier Transform -
Continuous Time LTI systems — Properties - Impulse response, Convolution integral — properties
of convolution - Transfer function - System analysis using Fourier Transform, State variable
Descriptions.
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SAMPLING 12

Representation of continuous time signals by its samples - Sampling theorem —
Reconstruction of a signal from its samples, aliasing — discrete time processing of continuous time
signals, sampling of band pass signals. Sampling of Discrete Time signals.

DISCRETE TIME SIGNALS 12

Discrete Time Fourier Transform (DTFT) — Forward and Inverse — Spectrum - Properties - Signal
analysis using Discrete Time Fourier Transform - Z transform — Forward and Inverse Transform
using Residue, Division, Partial Fraction methods - Properties — Pole-zero plot

DISCRETE TIME SYSTEMS 12

Discrete Time LTI systems — Properties - Impulse response — Convolution Integral — Properties
of convolution - Difference equation - Transfer function - Analysis of Discrete Time systems using
DTFT and Z Transform - Block diagram representation and interconnection of LTI-DT Systems,
State variable Descriptions.

L:45;T:15 TOTAL: 60

REFERENCES

1. AlanV.Oppenheim, Alan S.Willsky with S.Hamid Nawab, “Signals and Systems”, Pearson
Education, 2nd Edition, 1997.

2. John G.Proakis and Dimitris G.Manolakis, “Digital Signal Processing, Principles,
Algorithms and Applications”, PHI, 3"% Edition. 2000.

3. Simon Haykin and Barry Van Veen, “Signals and Systems”, John Wiley, 1999.

4, M.J.Roberts, “Signals and Systems Analysis wusing Transform method and
MATLAB”, TMH, 2003.

5. K.Lindner, “Signals and Systems”, McGraw Hill International, 1999.

6. Moman H. Hays, “Digital Signal Processing”, Schaums outlines, Tata McGraw-Hill., 2004
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U13ECT402 ELECTRONIC CIRCUITS - 1

Course Objectives:
e Analyze the methods of constructing feedback amplifiers, oscillators and tuned amplifiers.
e List the advantages and applications of feedback amplifiers, oscillators and tuned
amplifiers.
e Outline the performance of wave shaping circuits, multivibrators and time base generators.
e Construction of power supplies.

Course Outcomes

After the successful completion of the course, the student would be able to

1. Classify the various types of feedback amplifiers and analyze them.

2. Design the various types of RC and LC oscillators.

3. Understand the basic principles of different types of tuned amplifiers and learn the
neutralization techniques.

4. Describe the operation of multivibrator circuits, time base generators, wave shaping
circuits and their applications

5. Discuss the working and characteristics of regulated power supply and SMPS

FEEDBACK AMPLIFIERS AND STABILITY 09

Basic feedback concepts — Properties of Negative feedback — Types of feedback topologies with
examples — Analysis of voltage series, Voltage shunt, Current series and current shunt feedback
amplifiers — stability problem.

OSCILLATORS 09

Barkhausen criteria for oscillator — Analysis of RC oscillators — Phase shift Wein bridge oscillators
— LC oscillators — Colpitt, Hartley, Clapp, Crystal Oscillators.

TUNED AMPLIFIERS 09

Basic principles — Inductor losses — Use of transformers — Single tuned amplifier frequency
response, - double tuned circuits —Synchronous tuning — Stagger tuning — instability of tuned
amplifiers — stabilization techniques - Neutralization techniques -Class C tuned amplifier and their
application.
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WAVE SHAPING AND MULTIVIBRATOR CIRCUITS 09

RL & RC Integrator and Differentiator circuits. Diode clippers, clampers and slicers. Collector
coupled and Emitter coupled Astable multivibrator. Monostable multivibrator. Bistable
multivibrators. Triggering methods. Storage delay and calculation of switching times. Speed up
capacitors. Schmitt trigger circuit.

RECTIFIERS AND POWER SUPPLIES 09

Halfwave and fullwave rectifiers with filters — Ripple factor — Series VVoltage Regulator analysis
and design — IGBT — working and characteristics — AC voltage control using thyristors — SMPS —
DC/DC convertors — Buck, Boost, Buck-Boost analysis and design.

L:45 TOTAL: 45

REFERENCES

1. David .A. Bell, “Solid state pulse circuits”, Prentice Hall of India, 2007.

Millman .J. and Halkias C.C, “Integrated Electronics”, McGraw Hill, 2010

Jacob Millman, Taub, “Pulse, Digital and Switching Waveforms” 2nd Edition 2007

Paul Gray, Hurst, Lewis, Meyer,” Analysis and Design of Analog Integrated Circuits”, 5th

Edition, John Willey & Sons 2007.

5. Donald .A. Neamen, “Electronic Circuit Analysis and Design” —2nd edition, Tata McGraw
Hill, 2007.

6. Adel .S. Sedra, Kenneth C. Smith, “Micro Electronic circuits”, 6th Edition, Oxford

> e

University Press, 2009.
7. F.Bogart Jr. “Electronic Devices and Circuits” 6th Edition, Pearson Education, 2007
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U13ECT403 LINEAR INTEGRATED CIRCUITS

w
o
o
w

Course Objectives
+ Analyze and design differential amplifier and current sources.
+ Enable the students to analyze AC and DC characteristics of operational amplifier.

+ To design and analyze different linear, non-linear and mathematical application circuits
using operational amplifier.

+ To introduce the operation and applications of analog multiplier and PLL.
+ Todiscuss the concept and applications of ADC and DAC

Course Outcomes

After the successful completion of the course, the student would be able to
1. Explain the various current mirror circuits and analyze differential amplifier with active
load.
2. Describe the internal details of operational amplifier, Timer IC, VCO, Regulator, power
amplifier and function generator ICs.
3. Demonstrate various linear and non-linear application circuits of Op-amp and 555 timer

circuits.

4. Discuss the different types of data convertor architectures

5. Analyze the internal modules of PLL, multiplier and review its applications

BIASING CIRCUITS AND OPERATIONAL AMPLIFIER CHARACTERISTICS: 09

Current mirror and current sources, Current sources as active loads, Voltage sources, Voltage
References, BJT Differential amplifier with active loads, Operational Amplifier- DC
Characteristics- Frequency response characteristics - Stability - Limitations - Frequency
compensation-Slew rate

APPLICATION OF OPERATIONAL AMPLIFIERS: 09
Inverting and Non-inverting amplifiers - Voltage Follower - Summing amplifier - Differential
amplifier-Log and antilog amplifier - Instrumentation amplifier - Integrator and Differentiator -
Voltage to Current converter - Sinusoidal Oscillators - Active filters(butterworth) - Types-
Sample and Hold circuit - Precision diode Half Wave and Full wave rectifiers - . Comparator -
Zero crossing detector -Active peak detector, Clipper and Clamper - Square and Triangular
waveform generators

PHASE LOCKED LOOP AND ANALOG MULTIPLIERS:. 09
556 Voltage Controlled Oscillator -Basic principles of PLL - Basic components- Functional

32

Signature of the Chairman
BOS/ECE




Block Schematic-. Derivations of expressions for Lock and Capture ranges- PLL Applications:
Frequency Synthesis - Frequency Translation - AM and FM detection. Analog Multipliers-
Variable Transconductance Multiplier- Log Antilog Multiplier- Time Division Multiplier-
variable Conductance Multiplier

ANALOG TO DIGITAL AND DIGITAL TO ANALOG CONVERTORS 09

Digital to Analog converters - Binary weighed and R-2R Ladder types - Analog to digital
converters - Continuous - Counter ramp, successive approximation, single, dual slope and
parallel types - DAC/ADC performance characteristics and comparison.

APPLICATION ICs 09
555 Timer Functional block diagram and description - Monostable and Astable operation -
Applications - - ICL 8038 Function generator IC - IC voltage Regulators: Three terminal

Regulator, General purpose regulators-MA780, LM380 Power Amplifier- Isolation Amplifier,
Optocoupler ICs

L:45 TOTAL: 45

REFERENCES

1. Roy Choudhury and Shail Jain "'Linear Integrated Circuits', New Age Science, 2010.
2. Ramakant A. Gayakwad, ""OP - AMP and Linear IC's **, Prentice Hall, 2002.

3. Sonde, B.S, “Introduction to System Design using Integrated Circuits”, Second Edition,
Wiley Eastern Limited, New Delhi, 1994.

4. Michael Jacob J., ""Applications and Design with Analog Integrated Circuits **, Prentice
Hall of Inida, 1996.

5. Robert F Coughlin and Fedrick F Driscoll “Operational amplifiers and linear Integrated
Circuits”, 6th edition, Prentice Hall of India, New Delhi, 2006.

6. Richard J. Higgins "Electronics with Digital and Analog Integrated Circuits”, Prentice
Hall of India, New Delhi, 1983.

7. Millman J. and Halkias C.C., " Integrated Electronics **, McGraw Hill, 2001
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U13ECT404 ELECTROMAGNETIC FIELDS

Course Objective:
e To understand the basic concepts of static electric and magnetic field.
e To analyze electric and magnetic fields in materials
e To analyze time varying electric and magnetic fields
e To apply the concept of electric and magnetic fields in engineering.

Course Outcomes

After the successful completion of the course, the student would be able to
1. Apply vector calculus to understand the behavior of static electric and magnetic fields in

standard configurations.

Evaluate the capacitance and inductance of simple practical systems of conductors.
Solve simple electrostatic and magneto static boundary problems.

Apply Maxwell’s equations for electromagnetic wave propagation.

Discuss the applications of electromagnetic in various fields.

ok~ N

STATIC ELECTRIC FIELD 9

Introduction to electromagnetic fields and its applicability in various engineering fields. Different
Co-ordinate Systems — Curl, Divergence and Gradient — Stokes theorem and Divergence theorem
- Coulomb’s Law— Electric Field Intensity — Principle of Superposition — Electric Field due to
discrete charges, continuous charge distribution, charges distributed uniformly on an infinite and
finite line, Infinite uniformly charged sheet.

Electric Scalar Potential — Relationship between potential and electric field - Potential due to
infinite uniformly charged line, electrical dipole - Electric Flux Density — Gauss Law.

STATIC MAGNETIC FIELD 9

Biot-Savart Law— Magnetic Field intensity due to a finite and infinite wire carrying a current, —
Magnetic field intensity on the axis of a circular loop carrying a current — Ampere’s circuital
law.

Magpnetic flux density — The Lorentz force equation — Force on a wire carrying a current placed in
a magnetic field — Torque on a loop carrying a current — Magnetic moment — Magnetic Vector
Potential.
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ELECTRIC AND MAGNETIC FIELDS IN MATERIALS 9
Poisson’s and Laplace’s equation — Electric Polarization - Capacitance — Capacitance of parallel
plate capacitor , coaxial cable, two wire line — Capacitance of parallel plate capacitor with two
dielectrics — Electrostatic energy - Energy density — Boundary conditions for electric fields —
Electric current — Current density — point form of ohm’s law — continuity equation for current.
Inductance — Inductance of loops and solenoids — Mutual inductance —Energy density in magnetic
fields — magnetization and permeability - magnetic boundary conditions.

TIME VARYING ELECTRIC AND MAGNETIC FIELDS 9
Faraday’s law — Transformer and Motional electromotive forces - Displacement current —
Maxwell’s equations in integral form and differential form —Maxwell’s equation in phasor form -
Poynting Vector and the flow of power — Poynting theorem. Electromagnetic wave equations —
Plane waves in free space and in homogenous material- Skin effect

APPLICATIONS OF ELECTROMAGNETICS 9

Power generation using Magneto Hydro Dynamics, Case study on risk managements of
electromagnetic fields due to mobile phones and power lines. Simulation of electromagnetic force
analysis for models using FEM, MOM solvers.

L:45; T:15 TOTAL: 60

REFERENCES

1. William H.Hayt, J A Buck, “Engineering Electromagnetics” 7" Edition, Tata
McGraw-Hill, 2012.

2. E.C. Jordan & K.G. Balmain “Electromagnetic Waves and Radiating Systems, " Prentice
Hall of India 2" Edition 2003.

3. M.N.O.Sadiku: “Elements of Engineering Electromagnetics” Oxford University Press,
Third Edition.

4. Clayton.R.Paul, Keith W.Whites, Syed.A.Nasar “Introduction to Electro Magnetic Fields”,
Third Edition, WCB/McGraw-Hill, Edition 2007.

5. Ramo, Whinnery and Van Duzer: “Fields and Waves in Communications
Electronics” John Wiley & Sons (Third edition 2003).

6. Narayana Rao, N : “Elements of Engineering Electromagnetics” Fifth Edition,
Prentice Hall of India, New Delhi, 2003.

7. David K.Cheng “Field and Wave Electromagnetics ” Second Edition, Pearson Edition.
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U13GSTO001 ENVIRONMENTAL SCIENCE & ENGINEERING

COURSE OBJECTIVES

¢ To understand what constitutes the environment, what are precious resources in
the environment,

¢ Ways of conservation of resources.

e The role of a human being in maintaining a clean environment and useful
environment for the future generations.

¢ How to maintain ecological balance.
o Preserve bio-diversity.

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Play a important role in transferring a healthy environment for future generations
2. Analyze the impact of engineering solutions in a global and societal context
3. Discuss contemporary issues that results in environmental degradation and would attempt
to provide solutions to overcome those problems
4. Ability to consider issues of environment and sustainable development in his personal and
professional undertakings
5. Highlight the importance of ecosystem and biodiversity
6. Paraphrase the importance of conservation of resources

INTRODUCTION TO ENVIRONMENTAL STUDIES AND NATURAL 10
RESOURCES

Definition, scope and importance — Need for public awareness — Forest resources: Use and over-
exploitation, deforestation, case studies. Timber extraction, mining, dams and their effects on
forests and tribal people — Water resources: Use and over-utilization of surface and ground
water, floods, drought, conflicts over water, dams-benefits and problems — Mineral
resources: Use and exploitation, environmental effects of extracting and using mineral
resources, case studies — Food resources: World food problems, changes caused by agriculture
and overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water logging,
salinity, case studies — Energy resources: Growing energy needs, renewable and non
renewable energy sources, use of alternate energy sources. Case studies — Land resources: Land
as a resource, land degradation, man induced landslides, soil erosion and desertification — Role of
an individual in conservation of natural resources — Equitable use of resources for sustainable
lifestyles.

ECOSYSTEMS AND BIODIVERSITY 14

Concept of an ecosystem — Structure and function of an ecosystem — Producers, consumers
and decomposers — Energy flow in the ecosystem — Ecological succession — Food chains,
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food webs and ecological pyramids — Introduction, types, characteristic features, structure
and function of the (a) Forest ecosystem (b) Grassland ecosystem (c) Desert ecosystem (d)
Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) — Introduction to Biodiversity
— Definition: genetic, species and ecosystem diversity — Biogeographical classification of India —
Value of biodiversity: consumptive use, productive use, social, ethical, aesthetic and option
values — Biodiversity at global, National and local levels — India as a mega-diversity nation —
Hot-spots of biodiversity — Threats to biodiversity: habitat loss, poaching of wildlife, man-
wildlife conflicts — Endangered and endemic species of India — Conservation of biodiversity: In-
situ and Ex-situ conservation of biodiversity.

ENVIRONMENTAL POLLUTION 08

Definition — Causes, effects and control measures of: (a) Air pollution (b) Water pollution (c) Soil
pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards
— Soil waste Management: Causes, effects and control measures of urban and industrial
wastes — Role of an individual in prevention of pollution — Pollution case studies — Disaster
management: floods, earthquake, cyclone and landslides.

SOCIAL ISSUES AND THE ENVIRONMENT 07

From Unsustainable to Sustainable development — Urban problems related to energy — Water
conservation, rain water harvesting, watershed management — Resettlement and
rehabilitation of people; its problems and concerns, case studies — Environmental ethics: Issues
and possible solutions — Climate change, global warming, acid rain, ozone layer depletion,
nuclear accidents and holocaust, case studies. — Wasteland reclamation — Consumerism and waste
products — Environment Production Act — Air (Prevention and Control of Pollution) Act —
Water (Prevention and control of Pollution) Act — Wildlife Protection Act — Forest Conservation
Act — Issues involved in enforcement of environmental legislation — Public awareness

HUMAN POPULATION AND THE ENVIRONMENT 06

Population growth, variation among nations — Population explosion — Family Welfare
Programme — Environment and human health — Human Rights — Value Education — HIV /
AIDS — Women and Child Welfare — Role of Information Technology in Environment and
human health — Case studies. e-waste — Source — Management — recycling — Disposal

Field Work
Visit to local area to document environmental assets- river / grassland / hill / mountain, visit to

local polluted site- urban / rural / industrial /agricultural, study of common plants,
insects, birds, study of simple ecosystems-pond, river, hill slopes etc.,

L:45 TOTAL: 45
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REFERENCES

1. Deswal.S and Deswal.A, “A basic course in Environmental studies” Dhanpat Rai & Co,
2006.

2. Gilbert M.Masters, “Introduction to Environmental Engineering and Science”, Pearson
Education Pvt., Ltd., Second Edition, ISBN 81-297-0277-0, 2004.

3. Miller T.G. Jr., “Environmental Science — Sustaining the earth”, Wadsworth
Publishing Co., 1993

4. Bharucha Erach, “The Biodiversity of India”, Mapin Publishing Pvt. Ltd.,
Ahmedabad India., 2002

5. TrivediR.K., “Handbook of Environmental Laws ”, Rules, Guidelines,
Compliances and Standards, Vol. | and Il, Enviro Media. 1996

6. Cunningham, W.P.Cooper, T.H.Gorhani, “Environmental Encyclopedia”, Jaico
Publ., House, Mumbai, 2001

7. Wager K.D.,” Environmental Management”, W.B. Saunders Co., Philadelphia, USA,
1998

8. Townsend C., Harper J and Michael Begon, “Essentials of Ecology ”, Blackwell science
Publishing Co., 2003
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PRACTICAL

U13ECP401 SIGNALS AND SYSTEMS LABORATORY

Course Objective:
To perform simulation using MATLAB/Toolboxes to understand

e To appreciate the fundamental ideas in signals and systems representation and characterization
e To understand the concept of sampling process.

e To learn the ways to develop algorithms for signal and system analysis using computer
simulation

Course Outcomes:

1.Generate, Manipulate and analyze signals using MATLAB
2. Perform basic and advanced computations on signals.

3. Understand sampling process vis-a-vis discrete signal.

4. Represent and analyze systems characteristics

1. Generation of continuous signals — sine, square ramp, exponential

2. Generation of discrete (sequences) — sine, square, impulse, pulse, ramp, exponential.
3. Simple manipulation of discrete sequences — shifting, flipping, addition, multiplication
4. Computation of correlation of sequences

5. Computation of convolution of sequences

6. Implementation of sampling.

7. Representation of discrete systems using Z-transform

8. Computation of zeros and poles of system equation.

9. Analysis of stability of systems

TOTAL: 45
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U13ECP402 ELECTRONIC CIRCUITS LABORATORY

Course Objectives:

To design and analyze different amplifier, oscillator and multivibrator cirtuits.
Model the electronic circuits using tools such as Pspice and Mulitisim and test

Course Outcomes:
After the successful completion of the course, the student would be able to

1.

2
3.
4.
5

Design the various feedback amplifiers

Design various sinusoidal and non sinusoidal oscillators.
Demonstrate the various wave shaping circuits.

Analyze the response of the tuned amplifiers.

Perform simulation of amplifiers and multivibrators.

LIST OF EXPERIMENTS

DESIGN AND IMPLEMENTATION OF CIRCUITS USING
COMPONENTS

1.

©® N o oA w N

o M L npoE

Frequency response of CE Amplifier

Frequency response of CS Amplifier

Class B Push Pull Amplifier

Differential Amplifier- Transfer characteristics- CMRR measurement
Design and Analysis of Voltage Series Amplifier

Design of RC Oscillators

Design of LC Oscillators

Design of Asatble Multivibrator

SIMULATION BASED EXPERIMENTS

Frequency Response of CC Amplifier

Design and analysis of Cascode Amplifier

Design and Analysis of Current Shunt Amplifier

Design and frequency response analysis of Tuned Amplifier
Design of Monostable Multivibrator

SOFTWARE TOOLS

PSPICE/ Multisim
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U13ECP403 LINEAR INTEGRATED CIRCUITS LABORATORY
L T P C
0 O
Course Objectives:
e To design and test several applications of operational amplifiers.
e To study the function generator IC
e To design DAC & ADC.
e Construct waveform generation circuits

Course Outcomes
After the successful completion of the course, the student would be able to

1. Design and analyze the various op-amp and 555 timer applications.

2. Distinguish various active filters.

3. Acquire knowledge about the function generator IC.

4. Relate Schmitt trigger, comparator and PLL for real time applications

LIST OF EXPERIMENTS
1.  Study of simple applications of Operational — Amplifier. (Inverting & Non-inverting,
Summer, Subtractor, Differentiator and Integrator)

2  Design and testing of precision Half wave and Full wave rectifiers using op-amps.

3. Design and testing of clipper and clamper circuits using op amp

4.  Design and testing of Logarithmic amplifier, Anti Logarithmic amplifier using op-amps.

5.  Design and testing of Comparator, Zero crossing Detectors and Peak Detector using op-
amps.

6.  Design of Schmitt Trigger.

7. Design of Astable and monostable multivibrator using op amp.

8.  Design and testing of Active LPF & HPF

9.  Design of Astable and Monostable Multivibrator using IC 555.

10. Design and testing of Phase locked loop
11. Study of Function generator IC ( XR2206)

12. Design of D/A Converter using R-2R ladder network and A/D Convertor using flash type

TOTAL: 45
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U13GHP 401 HUMAN EXCELLENCE - PROFESSIONAL VALUES
L T P C
1 0 1 1

COURSE OBJECTIVE:
e To know the 5 Cs (Clarity,courage,confidence,commitment,compassion)
e To Know the 5 Es(Energy, Enthusiasm, Eefficiency,Enterprise’Excellence)
e To Practice the 1Q Questions and given to the result
e To Learn about Professional Ethics
e To know the examples for Self Control

COURSE OUTCOMES

After the successful completion of the course, the student would be able to
1. Acquire knowledge on the Clarity, courage, confidence, commitment, compassion to be a

good Professional Dramatize
2. Demonstrate Skills of 1Q test
3. Contribute to the better Management of Time

4. Behave as a good Professionalist from Quality Enhancement

PERSONALITY CONCEPTS —-5C’S & 5E’S 5 Hours

Personality-concepts, definition,-types of personality-personality development activities- how to
develop a good personality factors affecting personality development tools of improve personality-
steps to a dynamic personality-5 C’sand 5 E’s

TIME MANAGEMENT 5 Hours

Self-development — importance of self development — how to develop oneself — continuous
learning — laser focus +persistence — working a plan — sound mind follows sound body —
complete responsibility — practice — those who make it, made it — never give up — meditation —
ten commandments of self development — self control technique for teenagers

LEADERSHIP TRAITS 5 Hours

Leadership traits — style — factors of leadership — principles of leadership - time management —
importance of time management — benefits — top five time sucks of the average Human —time
management for college students. Passion for excellence — what is passion? — Why passion? — Value of
life — index of life — fuel for fulfillment — secret of physical & spiritual fitness — improves learning
ability.
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EMPOWERMENT OF MIND 5 Hours

IQ, - Factors affecting the intelligence quotient — 1Q and the brain — sex — race — age —
relationship between 1Q & intelligence — how to develop good intelligence quotient power —
exercise can improve 1Q — food plan to increase 1Q — meditation — reading — playing — try right
with opposite hands — learn new things - the 1Q tests. EQ — emotional Intelligence — list positive
& negative emotions. SQ — spiritual quotients — definition — basic science of spiritual quotient —
how to build SQ? — Relationship between 1Q, EQ, SQ.

SIMPLIFIED PHYSICAL EXERCISE & YOGASANAS & MEDITATION 10 Hours

Panchendhriya meditation — Introduction — practice — benefits.

Asanas — revision of previous asanas-standing asanas: natarasana —virabhadrasana
pathangusthasana— ardhachandrasana—utthithatrikonasana—parsvakonasana.

TOTAL: 30

References Books:
e Personality & Self Development —ICFAI University
e Leadership-Dr.A Chandra Mohan
¢ Intelligence-Swami Vivekananda
e Ways to make every second valuable- Robert W. Bly
e Manavalakkalai Part-11-Vethathiri Maharishi
e Professional Ethics& Human Values-D.R Kiran&S.Bhaskar
e Extraordinary performance from ordinary people- Keith Ward& Cliff Bowman,
e Mind-Vethathiri Maharishi.
e Manavalakkalai Part-I-Vethathiri Maharishi,
e Self Control-Russell Kelfer
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U13ECT501 MICROPROCESSOR AND MICROCONTROLLERS
L T P C
3 0 0 3
Course Objectives:

+ Identify the operation of the components of the typical microprocessor: the role of ALU,
register, Stack and the use of interrupts.

+ Utilize AL to implement several basic arithmetic / algorithmic operations.

+ Explain the operations of peripherals typically used interfacing microcontroller: A/D
converter, D/A converters, Timer, Stepper motor.

+ Design the hardware and software for microprocessor/microcontroller based system.

Course Outcomes:

After the successful completion of the course, the student would be able to
1. Describe various microprocessor and microcontroller architectures
2. Practice the use of instruction set for simple applications
3. lustrate the use of peripherals for interfacing
4. Identify special features of microcontrollers
5. Discuss applications using microprocessor / microcontroller

ARCHITECTURE OF 8085 MICROPROCESSOR 09
Functional block diagram — Registers, ALU, Bus system — Timing and control signals — Machine
cycles and timing diagrams — Addressing modes — instruction set — assembly language programming
— Counters and Time delays — interrupt structure — Memory interfacing — 1/O interfacing, 8 bit
comparison of 16 bit processor (8086 microprocessor).

PERIPHERALS INTERFACING 09
Interfacing Serial 1/0 (8251) — parallel 1/0 (8255) — Command words & Operating modes,
Programmable Interval Timer (8253) & its modes- Programmable Keyboard /display
controller(8279) — Programmable interrupt Controller(8259) — Interfacing ADC0801 A/D converter —
DAC 0800 D/A converter interfacing— Understanding of Data sheet

8051 MICROCONTROLLER 09
8051 Microcontroller hardware and signals— Memory Organization — Program Memory, Data
Memory — Input /Output — ports and circuits — Interrupts — Counters and Timers— Serial Data
Input/Output

8051 INSTRUCTION SET AND PROGRAMMING 09
8051 Addressing modes — Instruction set—Data transfer —arithmetic Instructions— logical Instructions—
Control transfer— bit manipulation instructions — Assembly Language programming — 1/O port
programming — Timer and counter programming — Serial Communication—Interrupt Programming

8051 PERIPHERALS INTERFACING 09
LED, LCD, Sensors, DC motor, Relay interfacing — RTC, Keyboard and switches interfacing, Seven

segment display interfacing, External memory interfacing.

L:45 TOTAL: 45
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REFERENCES
1. Ramesh and Gaonkar, “Microprocessor Architecture, Programming and application with
80857, Penram International Publishing 2002
2. Muhammad Ali Mazidi and Janice Gillipie mazidi, “The 8051 Microcontroller and
Embedded System ”, Pearson Education Asia, 2006.
3. Raj kamal, ”Microcontrollers: Architecture, Programming, Interfacing and System Design”,
Pearson Education India, Second Edition, 2011.
4. Kenneth J Ayala, “The 8051 Microcontroller Architecture Programming and Application”,
Thomson Delmar New Delhi, 2004.
5. Krishna Kant, “Microprocessor and Microcontroller Architecture, Programming and
System Design using 8085, 8086, 8051 and 80967, PHI, 2007.

46

Signature of the Chairman
BOS/ECE




U13ECT502 COMMUNICATION THEORY
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Course Objective
e To impart knowledge on Amplitude Modulation principles, generation and its types.
To impart knowledge on Angle modulation principles and generation
To study various demodulation methods and compare them
To provide in-depth analysis of noise performance in various receivers.
To understand the basic concepts of analog pulse modulation techniques.

Course Outcomes:

After the successful completion of the course, the student would be able to
1. Discuss principles of different analog modulation techniques

2. Explain blocks used for building communication systems
3. ldentify modulation/demodulation circuits
4. Compare noise performance of receivers
5. Describe various Pulse modulation techniques
INTRODUCTION 03

Model of Communication Systems — Electromagnetic Spectrum — Transmission Media and their
Characteristics - Baseband and Passband Signals — Need for Modulation

AMPLITUDE MODULATION 13+ 05

Basic Principles — Types of AM: DSB-FC, DSB- SC, SSB-SC, VSB Signals - Mathematical
Representation, Waveforms — Spectrum — Bandwidth — Power Relations.

Generation of AM Signal — DSB-FC, DSB- SC, SSB-SC, VSB Signals — Square Law Modulators:
Class A and Class C Modulators — Switching Modulator - Balanced Modulator - Ring Modulator -
SSB-SC : Filter Method, Phase Shift Method — Third Method - Demodulation of AM Signal :
Envelope Detector — Coherent Detection — Costas Loop.

AM Transmitter — Low Level and High Level - AM Receiver — TRF, Super heterodyne Receiver —
Receiver Characteristics — Automatic Gain Control - Pilot Carrier Techniques.

Frequency Division Multiplexing - Quadrature Carrier Multiplexing — Independent Sideband
Transmission.

ANGLE MODULATION 08 + 05
Basic Principles — Types of Angle Modulation: Frequency Modulation, Phase Modulation —
Mathematical Representation - Waveforms — Spectrum — Bandwidth — Power - Relationship
between FM and PM - Narrowband and Wideband FM - Phasor Representation.

Generation of FM signal — Direct Methods : Reactance Method - FM Transmitter — Automatic
Frequency Control - Indirect (Armstrong) Method FM receiver.

Demodulation of FM Signals : Frequency Discriminators — Foster-Seely Discriminator — Ratio
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Detector — PLL — FM Broadcast receivers - Stereo Transmission.
Case study: Composite Television Signal Format in PAL.

NOISE PERFORMANCE OF AM AND FM RECEIVERS 14 + 03
Noise — Types : External and Internal Noise — Signal-to-Noise Ratio - Noise Figure - Definition —
Calculation — Noise Figure from Equivalent Noise Resistance - Noise Temperature.

White noise, Noise Equivalent Bandwidth, Narrowband Noise : Mathematical Representation,
Noise in AM receivers — DSB- FC, DSB-SC, SSB Receivers - Threshold effect - Comparison of
Amplitude Modulation Systems

Noise in FM Receivers - Pre-emphasis and De-emphasis — Capture effect - Threshold effect,
Threshold reduction — Comparison of Angle Modulation Systems

Performance Comparison of AM and FM Systems.

ANALOG PULSE MODULATION TECHNIQUES 07 + 02
Sampling - Natural sampling, Flat top sampling — Mathematical Representation - Spectrum —
Reconstruction - Aliasing.

Types of Pulse Modulation: PAM, PPM, PWM - Modulation and Demodulation

Time Division Multiplexing.

L:45;T:15 TOTAL: 60
REFERENCES

1. George.Kennedy and Bernard Davis, “Electronic Communication Systems”, TataMcGraw-
Hill, IV Edition 1999.

2. Herbert Taub , Donald LSchilling and Goutam Saha, “Principles of Communication
Systems”, McGraw Hill, Fourth Edition 2013.

3. Ferrel G.Stremler, “Introduction to Communication Systems”, Prentice-Hall, 1V Edition
2001.

4. B.P.Lathi, Zhi Ding. “Modern Digital and Analog Communication Systems”, Oxford
University Press, Fourth Edition, 2009

5. John G. Proakis, Masoud Salehi, “Communication Systems Engineering”, Pearson Education,

2008.

Simon Haykin, “Communication Systems”, John Wiley & Sons, NY, 1V Edition, 2001

7. W.Tomasi, “Electronic Communication Systems ”, Prentice-Hall, IV Edition 2001.

o
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U13ECT503 DIGITAL SIGNAL PROCESSING

Course Objectives
e To study DFT and its computation
e To study design techniques for digital filters
e To study fundamentals of Digital signal processors

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Explain Properties and algorithms for implementation of DFT
2. Describe Filters and their structures
3. [Illustrate the design of FIR and IIR filters
4. Discuss finite word length effects.
5. Relate the architectures, addressing modes and instruction set of a Digital Signal Processor

DISCRETE FOURIER TRANSFORM 9+3

DFT and its properties, Relation between DTFT and DFT, FFT computations using Decimation in
time and Decimation in frequency algorithms, Overlap-add and save Methods

INFINITE IMPULSE RESPONSE DIGITAL FILTERS 9+3
Design of analogue Butterworth and TChebyshev Filters — Frequency transformation in analogue
domain — Design of IIR digital filters - Impulse invariance techniques, Bilinear transform — Pre-
warping — Realization of IIR filters - Direct, cascade and parallel forms.

FINITE IMPULSE RESPONSE DIGITAL FILTERS 9+3
Symmetric and Anti-symmetric FIR filters — Linear phase FIR filters — Design using Hamming,
Hanning and Blackmann Windows — Frequency sampling method — Realization of FIR filters —
Linear phase, Transversal and Poly-phase structures.

FINITE WORD LENGTH EFFECTS AND MULTI-RATE SIGNAL 9+3
PROCESSING

Fixed point and floating point number representations — Comparison — Quantization Error -
Quantization Noise Power -Finite word length effects -Signal scaling - Introduction to Multi-rate
signal processing-Decimation —Interpolation - Applications of Multi-rate signal processing.

TMS320C67X PROCESSOR 9+3
Harvard and modified Harvard architectures - architecture of TMS320C6X processors — Features of
‘C67X processor — Internal architecture — CPU — General Purpose register files — Functional Units
and operation — data paths — Control registers - Functional Units and instructions — Parallel and
pipeline operations — Interrupts - Introduction to CCS.

L:45;T:15 TOTAL=60
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REFERENCES

1.  John G Proakis and Manolakis, “Digital Signal Processing Principles, Algorithms and
Applications ”, Pearson, Fourth Edition, 2007.

2. B. Venkataramani, M. Bhaskar, “Digital Signal Processor Architecture, Programming and
Applications”, Second Edition, 2011.

3. Johny R. Johnson, “Introduction to Digital Signal Processing”, PHI, 2006

4. E.C. Ifeachor and B.W. Jervis, “Digital signal processing — A Practical approach ”, Second
edition, Pearson, 2002

5. S.K. Mitra, “Digital Signal Processing, A Computer Based approach”, Tata Mc GrawHill,
1998
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U13ECT504 TRANSMISSION LINES AND WAVEGUIDES
L T P C
3 1 0 4

Course Objectives
e To become familiar with propagation of signals through transmission lines
e Understand signal propagation at Radio frequencies
e Understand radio propagation in guided systems
e To become familiar with resonators

Course Outcomes
After the successful completion of the course, the student would be able to
1. Recall the principles of wave propagation

2. Explain the fundamental concepts of transmission lines
3. Analyze transmission line parameters
4. Apply Smith chart for impedance matching
5. Determine parameters of different types of waveguides
TRANSMISSION LINE THEORY 9+3

Transmission(ABCD) parameters, Types of transmission lines — Line parameters - General Solution
of the transmission line — Standard forms for voltage and current - The infinite line — The two
standard forms for the input impedance of a transmission line.

Waveform distortion — distortion less transmission line — Loading of transmission lines, Transfer
impedance - Reflection factor, reflection loss, return loss, Insertion loss

THE LINE AT RADIO FREQUENCIES 9+3
Standing waves and standing wave ratio on a line — Eighth wave line — Quarter wave line and the
half wave line. The circle diagram for the dissipationless line — The Smith Chart — Application of the
Smith Chart — Conversion from impedance to reflection coefficient and vice-versa. Impedance to
Admittance conversion and viceversa — Input impedance of a lossless line terminated by an
impedance — Single stub matching and Double stub matching.

GUIDED WAVES 8+3
Waves between parallel planes of perfect conductors — Transverse electric and transverse magnetic
waves — characteristics of TE and TM Waves — Transverse Electromagnetic waves — Velocities of
propagation — component uniform plane waves between parallel planes —~Wave impedance.

RECTANGULAR WAVEGUIDES 9+3

Transverse Magnetic Waves in Rectangular Wave guides — Transverse Electric Waves in

Rectangular Waveguides — characteristic of TE and TM Waves — Cutoff wavelength and phase

velocity — Impossibility of TEM waves in waveguides — Dominant mode in rectangular waveguide —

Attenuation of TE and TM modes in rectangular waveguides — Wave impedances and characteristic
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impedance — Excitation of modes.

CIRCULAR WAVE GUIDES AND RESONATORS 10+3
Bessel functions — Solution of field equations in cylindrical co-ordinates — TM and TE waves in
circular guides — Wave impedances and Characteristic impedance — Dominant mode in circular
waveguide — excitation of modes — Microwave cavities, Rectangular cavity resonators, circular and
semicircular cavity resonator, Q factor of a cavity resonator for TE101 mode.

L:45; T:15 TOTAL: 60

REFERENCES

1. J.D.Ryder “Networks, Lines and Fields”, PHI, New Delhi, 2003. (Unit | & II)

2. E.C.Jordan and K.G.Balmain “Electro Magnetic Waves and Radiating System”, PHI, New
Delhi, 2003. (Unit llI, IV & V)

3. Mathew N.O.Sadiku “Elements of Electro Magnetics”, Second edition, Oxford, New York,
1999.(All Units)

4. Ramo, Whineery and Van Duzer: “Fields and Waves in Communication Electronics” John
Wiley, 2003

5. Clayton.R.Paul, Keith W.Whites, Syed.A.Nasar “Introduction to Electro Magnetic Fields”,
Third edition, WCB/McGraw-Hill, 1998

6. A.Sudhakar, Shyammohan S Palli, “Circuits and Network Analysis and Synthesis”, Second
edition, McGraw-Hill, 2002.
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U13ECTS505 CONTROL SYSTEMS ENGINEERING
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Course Objectives

e To study control problem, control system dynamics and feedback principles.

e To study time response of first and second order systems and basic state variable
analysis and to do simple problems.

e To study the concept of stability and criteria for stability and to do simple problems.

e To study the frequency response through polar plots and Bode plots and Nyquist
stability criteria and to do simple problems.

e To study the different types of compensators

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Outline the development of mathematical models to represent systemsand their
representation by transfer functions
. Discuss the transient and steady state response of control systems

2

3. Practice frequency domain plots (Bode and Polar)
4. Analyze performance of control systems
5

. Design compensation networks

SYSTEMS AND THEIR REPRESENTATION 9+3
Basic elements in control systems — Open and closed loop systems - Mathematical modeling
of physical systems: Transfer function model of Mechanical and Electrical systems- Block
diagram reduction techniques — Signal flow graphs-Control System components:
Synchros-Potentiometer- Transfer function of DC Servo motor and AC

Servomotor, Typical application of control system in industry

TIME RESPONSE ANALYSIS 9+3
Time response — Types of test input-step, ramp, impulse and parabolic inputs — | order system
response for step, ramp and impulse input and Il order system Response for step input— Time
domain specifications - Error coefficients — Generalized error series — Steady state error — P, PI,
PID modes of feedback control..

FREQUENCY RESPONSE ANALYSIS 9+3
Frequency response — Frequency domain specifications- Correlation between frequency
domain and time domain specifications— Polar plot — Bode plot-Determination of closed loop
response from open loop response — Introduction to Constant M and N circles and Nichols
Chart.

STABILITY OF CONTROL SYSTEM 9+3
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Definition of Stability - Location of roots of Characteristics equation in S plane for stability —
Routh Hurwitz criterion— Root locus Techniques — Effect of pole, zero addition — Gain margin
and phase margin —Nyquist stability criterions

COMPENSATOR DESIGN 9+3
Performance criteria — Lag, lead and lag-lead networks — Cascade Compensator design
using bode plots

L:45;T:15 TOTAL: 60

REFERENCES

1. K. Ogata, ‘Modern Control Engineering’, 5th edition, Pearson Education, New Delhi, 2003
/ PHI.

2. 1.J. Nagrath & M. Gopal, ‘A text book of Control Systems Engineering’, 5" edtion
New Age International Publishers, 2010

3. B.C. Kuo, ‘Automatic Control Systems’, & 7 th edition Prentice Hall of India Ltd., New
Delhi, 2003

4. M. Gopal, ‘Control Systems, Principles & Design’, 2 nd editionTata McGraw Hill, New
Delhi, 2002

5. M.N. Bandyopadhyay, ‘Control Engineering Theory and Practice’, Prentice Hall of
India,2004

6. Norman S.Nise , 'Control systems Engineering ‘4 th edition John wiley and
sons,Inc.,2007

7. R. Anandha, Natarajan and B. Ramesh Babu “Control System Engineering”, 3rd Edition

Scitech Publication 2009
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U13ECT506 ANTENNAS AND WAVE PROPAGATION
L T
3 0

o T
w O

COURSE OBJECTIVES

To impart knowledge on basics of antenna theory.

To study antenna arrays

To study aperture antennas

To learn special antennas such as frequency independent and broad band antennas.

To understand various techniques involved in various antenna parameter measurements.

Course Outcomes

After the successful completion of the course, the student would be able to
1. Define various antenna parameters

Analyze radiation patterns of antennas

Evaluate antennas for given specifications

Illustrate techniques for antenna parameter measurements
Discuss radio wave propagation

ok~ wn

ANTENNA FUNDAMENTALS 08
Introduction to antenna Parameters- Radiation Pattern, Radiation intensity, Beam solid angle, Gain,
Directive gain, Power gain, Directivity, Beam Width. Band Width, Reciprocity principle, Effective
length, Effective area, Relation between gain, effective length and radiation resistance, Friis
Transmission formula, Antenna Field Zones, Polarization, Self and mutual impedances of antennas

WIRE ANTENNAS AND ANTENNA ARRAYS 11
Concept of vector potential- Retarded vector potential- Fields associated with Hertzian dipole.
Power radiated and radiation resistance of Hertzian dipole. Radiation from half-wave dipole and
quarter-wave monopole, Radiation resistance of half wave dipole and quarter wave monopole-
Impedance of Folded dipole

Antenna Arrays: Broadside and End fire array -Expression for electric field from two and four
element arrays - N element linear array - Pattern multiplication- Binomial array

SPECIAL ANTENNAS AND ANTENNA MEASUREMENT 10
Special Antennas: Loop antennas, Helical antennas, Yagi-uda antenna, Long wire antenna, V
antenna, Rhombic antenna, Log periodic antenna, Microstrip antenna.

Antenna Measurements: Radiation Pattern Measurement, Gain and Directivity Measurements

APERTURE AND LENS ANTENNAS 08
Radiation from an elemental area of a plane wave (Huygen’s Source), Radiation from a

rectangular aperture treated as an array of Huygen’s sources, Slot antenna- Relation between
dipole and slot impedances, Horn antenna — Types, Parabolic reflector antenna and its feed
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systems, Dielectric lens and metal plane lens antennas, Mobile Station Antennas-Selection of
antenna based on the frequency of operation

RADIO WAVE PROPAGATION 08
Modes of propagation, Structure of atmosphere- Ground wave propagation - Attenuation
characteristics for ground wave propagation- Calculation of field strength at a distance.

Space wave propagation- Resultant of direct and reflected ray at the receiver- Duct

propagation.

Sky wave propagation- Structure of the ionosphere. Effective dielectric constant of ionized region-
Mechanism of refraction. -Refractive index- Critical frequency. Skip distance - Effect of earth’s
magnetic field. - Maximum usable frequency. Fading and Diversity reception.

L:45 TOTAL: 45

REFERENCES

1. John D.Kraus and Ronalatory Marhefka, "Antennas for all applications”, Tata McGraw-
Hill, Third Edition, 2006

2. Edward.C.Jordan and Keith G Balmain, "Electro Magnetic Waves and Radiating
Systems”, Prentice Hall of India, Second Edition, Reprint 2008

3. K.D. Prasad, "Antenna and Wave Propagation" Sathya prakasan Tech India Publications-

New Delhi- 2001

Robert.E.Collin, “Antennas and Radio Propagation”, McGraw-Hill, 1987.

Constantine.A Ballanis , "Antenna Theory: Analysis and Design ", John Wiley & Sons,

second edition, 2003

6. A.R.Harish, M.Sachidanada, “Antennas and Wave propagation ”, Oxford University Press,
2007.

7. D.Ganesh rao,B.Somanathan nair, Deepa Reghunath, ”Antennas and Radio wave
Propagation ”,Sangunine Technical Publishers, Bangalore,2007.
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U13ECP501 MICROPROCESSOR AND MICROCONTROLLER
LABORATORY

Course Objectives :
e Understand the problem to be realized by incorporating Microprocessor and Microcontroller
Systems.
Indentify the appropriate interfacing device for the problem.
e Develop a real time embedded systems applications by knowing the concepts of
microprocessor and microcontroller.

Course Outcomes:

After the successful completion of the course, the student would be able to
1. Practice programming with instruction sets of processors

2. Demonstrate programming with peripherals

3. [lllustrate programming concepts of microcontroller.

LIST OF EXPERIMENTS

8085 MICROPROCESSOR
1. Arithmetic and Logical operation
2. Array Processing
3. String Manipulation

EXPERIMENTS USING PERIPHERALS
1. 8255 PPI
2. Stepper Motor Interfacing
3. ADC/DAC interfacing

8051 MICROCONTROLLER
1. 8051 Microcontroller based experiments: simple assembly language programming / C
programming

EXPERIMENTS USING PERIPHERALS
1. 8051 serial communication- setting the serial port mode- baud rate- writing and sending
to serial port.
8051 input/output port programming
Timer and UART
LED and LCD interfacing
Communication between 8051 and PC

aobrwn
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RESOURCES REQUIRED

1.

8085 Microprocessor Kit

2. 8051 Microcontroller Kit
3.
4. PC and Keil C Compiler

Interfacing Cards

Signature of the Chairman
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U13ECP502 COMMUNICATION SYSTEMS LABORATORY
L T P C
0 0 3 1

Course Objectives:
e To examine the parameters of an amplitude modulated signal
e To investigate the demodulation of AM signal using envelope detector
e To study and measure received characteristics
e To become familiar with AM, FM and PM in MATLAB environment

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Demonstrate analog modulation techniques
2. Construct various receiver circuits
3. Measure and analyze receiver characteristics.
4. Demonstrate various pulse modulation techniques

LIST OF EXPERIMENTS

Design and implementation of

Amplitude Modulation.

2. AM demodulation using Envelope detector
3. Frequency Modulation

4. Frequency demodulation.

5. Pre-emphasis and de-emphasis networks.
6

7

8

9

=

. RF mixer circuit.

. IF amplifier.

. Automatic Gain Control Amplifier.

. Audio amplifier

10. Sampling and TDM.

11. PPM, PWM

12. Study of AM receiver characteristics.

13. Generation of AM, FM and PM signals using MATLAB.

TOTAL: 45 Hrs

RESOURCES REQUIRED:

50/100 MHz Dual Trace Oscilloscopes. 12
AM and FM generators 100 MHz. 3
AM receiver. 2

Various Communication Ic’s
Matlab with signal processing and simulation toolbox |15 users

ARl Pl R
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U13ECP503 DIGITAL SIGNAL PROCESSING LABORATORY

L T P C
o 0 3 1

Course Objectives:

Develop simple algorithms for signal processing and test them using MATLAB
Write programs to perform computation in DSP processor using CCS.
To design and test digital filters for signal processing.

Course Outcomes
At the end of the course, the students would be able to

1.
2.

3.

Experiment concepts of DSP and its applications using MATLAB Software

Practice programming concepts of TMS320C54xx/67xx processor using Code Composer
Studio

Develop digital filters using MATLAB and Code composer studio

LIST OF EXPERIMENTS
USING MATLAB

S~ wdE

Linear and circular convolution of two sequences

Computation of DFT/DTFT

Spectral Analysis- magnitude and phase spectrum of signal using DFT

Computation of FFT of a signal

Design of FIR filters

Design of IIR filters — Butterworth, Tchebyshev using — Impulse invariance and
Bilinear Transform

USING TMS320C 54XX/67XX (using Code Composer Studio)

1.

ok~ wN

Study of various addressing modes of DSP using simple programming
examples

Implementation of correlation and convolution

Sampling of input signal and display

Computation of FFT

Implementation of I/11 order FIR filter

Implementation of I/11 order IIR filter

Resources Required

1.

MATLAB 7 with Toolboxes.

2. TMS320C54X/67X Kits — 12 Nos

TOTAL: 45
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U13GHP501 HUMAN EXCELLENCE SOCIAL VALUES 0021

Course Objectives

To produce responsible citizens to family and society
To uplift society by pure politics and need education
To realize the value of unity, service

To immunize the body

To get divine peace through inward travel

Course Outcomes

After successful completion of this course, the students should be able to
CO1: Learn knowledge on the Duties and Responsibilities. (20%)
CO2: Demonstrate skills required for the Disparity among human being (20%)
CO3: Behave as a responsible Politics and Society & Education and Society (30%)
CO4: Analyze Impact of Science in Society (30%)

Course Content

1. Evolution of man — Man in society.
2. Duties and Responsibilities, Duty to self, family, society and the world.
3. Disparity among human beings.
4. Social welfare — Need for social welfare — Pure mind for pure society.
5. Politics and society — Education and society-Case study and live examples.
6. Impact of science in society - social development & society upliftments by science.
7. Economics & society — role of economics in creating a modern society.
8. Central message of Religions.
9. Yogasanas-I
10. Meditation-I1 [Thuriatheetham]
Practical: 30 Hrs Tutorial: 00 Hr Total Hours: 30 Hrs
References
1. World peace plane ---- Vethathiri Maharishi
2. Prosperous India ---- Swami Vivekananda
3. Samudhaya chikkalukkana nala Aaivugal ---- Vethathiri Maharishi
4. World Community Life ---- Vethathiriyam
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U13ECT601 DIGITAL COMMUNICATION
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Course Objective
e Acquire basics involved in digital communication.

+ Impart knowledge of digital pulse modulation techniques.

+ Learn error control coding that encompasses techniques for encoding and decoding of

+ Digital data streams for reliable transmission over noisy channels.

+ Learn baseband pulse transmission, Nyquist criterion and solutions.

Study pass band transmission which deals with fundamental modulation schemes and
their performance.

e Understand the fundamental carrier and symbol synchronization techniques

Course Outcomes

At the end of the course, the students would be able to
1. Recall fundamentals of Digital communication system

Demonstrate digital pulse modulation techniques

Apply channel coding techniques for data transmission

Apply line coding and pulse shaping techniques for data transmission
Analyze digital modulation schemes.

Describe synchronization techniques.

oo s w N

INTRODUCTION 04
Introduction to Digital Communication System — Discrete Source and Signals — Waveform
Channel Models, Vector AWGN Channel Model.

DIGITAL PULSE MODULATION 09 + 02

Pulse Code Modulation — Quantization- Companding- A-law & p-law algorithms
— Linear Prediction: Wiener-Hopf equations — Differential Pulse Code Modulation, Adaptive
differential pulse code modulation — Delta Modulation- Adaptive Delta Modulation- Digital
multiplexers.

ERROR CONTROL CODING 10 + 05
Linear block codes — Cyclic codes — Convolutional codes — Maximum Likelihood decoding of
Convolution codes —Viterbi Algorithm, Trellis Coded Modulation, Turbo codes.

BASEBAND SHAPING FOR DATA TRANSMISSION 12 + 03
Line coding techniques-NRZ / RZ — unipolar, polar, bipolar and biphase signals —PSD of line
coding schemes.

Inter-symbol Interference- Nyquist Criterion for distortion less Baseband Binary Transmission —
Correlative coding —Eye patterns — Base band M-ary PAM System

Equalizers: Linear and non linear Equalizers — Adaptive Equalization-LMS algorithm.
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DIGITAL MODULATION TECHNIQUES 10+ 05
Coherent Binary Modulation Technique: PSK- FSK- QPSK- MSK- Non Coherent Binary
Modulation Techniques: FSK- Differentiel phase shift keying —M- ary signaling schemes :
QAM, PSK.

Probability of error for coherent and non coherent receivers-BPSK,QPSK,MSK,BFSK,DPSK,
Spectra of modulated signals

Synchronization- Carrier synchronization-M"™ Power loop — Costas loop-Symbol
synchronization- Early Late gate type.

L:45;T:15 TOTAL: 60

REFERENCES
1. Bernard Sklar, “Digital Communication, Fundamentals and Applications” Pearson
Education Asia, Second Edition, reprint, 2002.

2. John G.Proakis, “Digital Communication” McGraw Hill 4th Edition, 2008

3. B.P.Lathi, “Modern Digital and Analog Communication Systems”, Third Edition,
Oxford Press, 2007

Simon Haykin, “Digital Communication”, John Wiley, student reprint 2006

Leon W. Couch, “Digital and Analog Communication Systems, 6" Edition, Pearson
Education, 2001.

6. A.F Molisch,” “Wireless Communication”” John Wiley& Sons Ltd., 2005
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U13ECT602 COMPUTER NETWORKS
L T P C
3 0 O 3
Course Objectives
e To make the students to understand the different layers of 1ISO /OSI model and TCP/IP
Network IEEE standards.
e To understand IP addressing methods and QOS parameters.

e To know the functions and congestion control mechanism of TCP.
e To know about application layer and network security.

Course Outcomes:

After the successful completion of the course, the student would be able to
1. Outline the concepts of different types of networks and the topologies.

Explain the layers of OSI model and compare with TCP/IP model.

Classify error control and flow control techniques implemented in networks.

Demonstrate routing algorithms and cryptographic techniques.

Summarize the transport layer protocols and the application layer services.

abrwn

DATA COMMUNICATIONS 09
Introduction to networks — Direction of Data flow — networks — Components and
Categories — types of Connections — Topologies — Protocols and Standards — 1SO / OSI
model-TCP/IP-Comparison of OSI model and TCP/IP, Introduction to physical layer —
Transmission Media — Coaxial Cable — Fiber Optics — digital to digital Line Coding —
CableModems

DATA LINK LAYER 09
Error — detection and correction— Cyclic Redundancy Check(CRC) — Hamming code — Flow
Control and Error control techniques- Stop and wait — Go back N ARQ — Selective repeat ARQ-
sliding window techniques — HDLC.

LAN: Ethernet IEEE 802.3 and IEEE802.5 — IEEE802.11-FDDI, Bridges. Wireless
WAN’S:Cellular Telephony. Virtual circuit Network: Framerelay.

NETWORK LAYER 09
Internetworks — Packet Switching and Datagram approach — IP addressing methods — Ipv6 —
Subnetting — Routing — Distance Vector Routing- RIP- Link State Routing, OSPF- Routers,
Quality of services (QOS) — methods to improve QOS parameters (RED, Classification,
Scheduling, Queuing)

TRANSPORT LAYER 09
Functions of transport layer — Multiplexing — Demultiplexing — Sockets — User Datagram Protocol
(UDP) —Transmission Control Protocol (TCP)- Congestion Control —Integrated Services.

APPLICATION LAYER AND SECURITY 09
Domain Name Space (DNS) — SMTP, FTP, HTTP, WWW - network security-cryptography,
Symmetric and Public key encryption. Case study: Bluetooth architecture

L:45 TOTAL: 45
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REFERENCES
1. Behrouz A. Foruzan, “Data communication and Networking”, Tata McGraw- Hill, 2006
2. James.F. Kurouse & W. Rouse, “Computer Networking: A Topdown Approach
Featuring ”, addition —66esley,2009
3. Larry L.Peterson & Peter S. Davie, “Computer Networks” third edition, Harcourt Asia Puvt.
Ltd, 2007
4.  Andrew S. Tannenbaum, “Computer Networks”, Fourth Edition, PHI, 2003
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U13ECT603 ARM ARCHITECTURE AND PROGRAMMING
L T
3 0
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Course Objective:
e The architecture and various instruction set supported by ARM processor.
e Programming concepts of ARM processor
e The memory hierarchy
e ARM processor and CPU cores.

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Discuss ARM architecture
2. ldentify special features of ARM instruction set
3. lustrate simple algorithm for data handling and processing based on ARM instruction set
4. Explain memory and 1/0 management with ARM processor
5. Review different ARM CPU cores

ARM ARCHITECTURE 09
Advanced RISC Machine — Architecture Inheritance — ARM Programming Model — ARM
Development Tools — 3 and 5 stages Pipeline ARM Organization — ARM Instruction Execution and
Implementation — ARM Co-Processor Interface.

ASSEMBLY LANGUAGE PROGRAMMING 09
ARM Instruction Types — Data Transfer, Data Processing and Control Flow Instructions — ARM
Instruction Set — Co-Processor Instructions — Data Processing Instruction — Data Transfer
Instruction — Control Flow Instructions.

THE THUMB INSTRUCTION SET 09
Thumb bit in the CPSR — Thumb programmer’s model — Thumb branch instructions — Thumb
software interrupt instruction — Thumb data processing instructions — Thumb single register data
transfer instructions — Thumb multiple register data transfer instructions — Thumb breakpoint
instructions — Thumb implementation — Thumb applications

MEMORY HIERARCHY 09
Memory size and speed — On-chip memory — Caches — Cache design — an example — Memory
management — Examples and Exercises. Abstraction in software design — Date type — Floating point
data type and architecture — Expressions — Conditional statement — Loops — Functions and
procedures — Use of memory.

ARM PROCESSOR AND CPU CORES 09
ARM cores- ARM Architecture-ARM7TDMI,ARM8,ARM9TDMI,ARM10TDMI,ARM710T—
ARM 810 — ARM920T and ARM940T — ARM1020E — Case Study

L:45 TOTAL: 45
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REFERENCES
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2.

3.

Steve Furber, “4RM System on Chip Architecture” Addison- Wesley Professional Second
Edition, Aug 2000.

Andrew N.Sloss, Dominic Symes, Chris Wright, “4RM System Developer’s Guide Designing
and Optimizing System Software”, Morgan Kaufmann Publishers, Elsevier, 2004.

Ricardo Reis “Design of System on a Chip: Devices and Components” Springer

FirstEdition, July 2004.

Jason Andrews “Co-Verification of Hardware and Software for ARM System on Chip
Design (Embedded Technology)” Newnes, BK and CD-ROM (Aug 2004).

P. Rashinkar, Paterson and L.Singh, “System on a Chip Verification — Methodologies and
Techniques”, Kluwer Academic Publishers, 2001.

David Seal “ARM Architecture reference Manual”, Addison-Wesley Professional; 2™
Edition,2001

Alan Clement, “The principle of computer Hardware”, 3™ Edition,oxford University Press.
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U13ECT604 STATISTICAL THEORY OF COMMUNICATION
L T P C
3 1 0 4

Course Objectives
e To study about the Random variables and standard  distributions of Random

Variables

e To Study the joint distributions of multidimensional random variables and random process

e To understand linear time invariant system with random inputs, and optimum receiver for
AWGN channel.

e To understand the Discrete channel models and its properties

+ To understand the Continuous channel models and its properties

Course Outcomes
At the end of the course the students would be able to:
1. Apply fundamental probability theory for real time problems

Classify random variables and random process

Analyze linear time invariant systems performance for random inputs

Demonstrate fundamental information theory concepts and source coding algorithms
Classify and analyze the discrete and continuous channel models

ok~ N

BASIC CONCEPTS OF PROBABILITY 5+1
Sets: Definition and Operations, Probability: Definition through Sets, Joint and Conditional
Probabilities, Baye’s theorem

RANDOM VARIABLES 10+5
Random variable — Definition, Discrete and Continuous Random Variables — Probability Density

Functions, Probability Distribution Functions — Properties — Gaussian, Binominal, Poisson,
Uniform, Exponential Distributions and their properties — Operations on one random variable.
Multiple Random Variables: - Joint Density and Distribution Functions —Marginal and
conditional distributions — Properties — Operations on multiple random variables.

RANDOM PROCESSES 10+5
Random Process — Stationary Process — Wide sense stationary and Ergodic processes — Gaussian
Random Process — Markov process — Markov chain — Poisson process — Correlation:
Autocorrelation, Cross Correlation and their properties — Covariance — R egression — Central Limit
Theorem.

Power spectral density and its properties — Cross power spectral density and its properties —
Relationship between power spectrum and correlations — Wiener-Khintchine relation.

OPTIMUM FILTERING 10+2
Linear time invariant system — System transfer function — Properties — Linear systems with random
inputs — Autocorrelation and Cross Correlation of inputs and outputs — Spectral Characterization —
Optimum linear time invariant systems — Matched Filter — Properties.
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INFORMATION THEORY 10+2

Uncertainty Principle — Measure of information — Self information — Entropy — Definitions and
Properties — Source coding theorem — Shannon-Fano coding — Huffman coding.

Discrete Memoryless channels — BSC, BEC — Mutual Information — Channel capacity — Channel
coding theorem.

Differential entropy and Mutual Information for Continuous ensembles — channel capacity —
Information capacity theorem — Implications of the information capacity theorem — Rate distortion
theory.

L:45;T:15 TOTAL: 60

REFERENCES

1. Peebles P. Z., “Probability, Random Variables and Random Signal Principles”, Fourth
Edition , McGraw Hill, New Delhi, 2000

2. Reza F.M. “An Introduction to information theory ”, McGraw Hill, New Delhi.1994.

3. John G.Proakis, “Digital Communication” McGraw Hill 4th Edition, 2008

4. Popoulis, “Probability, Random Variables & Stochastic Processes”, McGraw Hill
International Editions, Second Edition, Sixth Reprint, New Delhi, 1989

5. Kandasamy .P Thilagavathi .K, Gunavathi .K, “Probability, Random Variables and random

processes”, S. Chand & Company Limited, New Delhi, 2004

Rong Li .X, “Probability, Random Signals, and Statistics ”, CRC Press, Ist Edition 1999

7. lbe, O.C,“Fundamentals of Applied Probability and Random Processes”, Elsevier,
1% Indian Reprint, 2007
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U13GST008 PROFESSIONAL ETHICS
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COURSE OBJECTIVES
o To create an awareness on Engineering Ethics and its use in ones profession
e To instill moral values, social values and loyalty
e To provide an insight into ones professional rights and a view of professional ethics in the
global context

Course Outcomes
At the end of the course the students would be able to:
1. Understand the ethical theories and concepts
2. Understanding an engineer’s work in the context of its impact on society
3. Understand and analyze the concepts of safety and risk
4. Understand the professional responsibilities and rights of Engineers
5. Understand the concepts of ethics in the global context

ENGINEERING ETHICS AND THEORIES 9
Definition, Moral issues, Types of inquiry, Morality and issues of morality, Kohlberg and Gilligan’s
theories, consensus and controversy, Professional and professionalism, moral reasoning and ethical
theories, virtues, professional responsibility, integrity, self respect, duty ethics, ethical rights, self
interest, egos, moral obligations.

SOCIAL ETHICS AND ENGINEERING AS SOCIAL EXPERIMENTATION 9
Engineering as social experimentation, codes of ethics, Legal aspects of social ethics, the challenger
case study, Engineers duty to society and environment.

SAFETY 9
Safety and risk — assessment of safety and risk — risk benefit analysis and reducing risk — the Three
Mile Island and Chernobyl case studies. Bhopal gas tragedy.

RESPONSIBILITIES AND RIGHTS OF ENGINEERS 9
Collegiality and loyalty — respect for authority — collective bargaining — confidentiality — conflicts
of interest — occupational crime — professional rights — employee rights — Intellectual Property
Rights (IPR) — discrimination.

GLOBAL ISSUES AND ENGINEERS AS MANAGERS, CONSULTANTS 9
AND LEADERS

Multinational Corporations — Environmental ethics — computer ethics — weapons development —
engineers as managers — consulting engineers — engineers as expert witnesses and advisors — moral
leadership — Engineers as trend setters for global values.

L:45;T:0 TOTAL: 45
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Mike Martin and Roland Schinzinger, “Ethics in Engineering”. (2005) McGraw-Hill, New
York.

John R. Boatright, “Ethics and the Conduct of Business”, (2003) Pearson Education, New
Delhi.

Bhaskar S. “Professional Ethics and Human Values”, (2005) Anuradha Agencies, Chennai.
Charles D. Fleddermann, “Engineering Ethics”, 2004 (Indian Reprint) Pearson Education /
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Concepts and cases”, 2000 (Indian Reprint now available) Wadsworth Thompson Learning,
United States.

72

Signature of the Chairman
BOS/ECE




PRACTICAL

U13ECP601 DIGITAL COMMUNICATION LABORATORY
L T P C
0O 0 3 1

Course Objectives
e To analyze the radiation pattern characteristics of different antennas.
e To become familiar with various modulation techniques.
e To analyze the performance of block codes and cyclic codes.
e To study the performance of spread spectrum techniques.

Course Outcomes:

After the successful completion of the course, the student would be able to
1. Assess the performance of source coding algorithms

Generate pulse modulation signals

Implement and analyze various digital modulation schemes
Apply channel coding techniques for data transmission
Experiment special modulation schemes.

Design and analyze radiation pattern of antenna.

© g bk~ w D

LIST OF EXPERIMENTS

Radiation pattern of half wave dipole and Yagi Uda Antenna.

Design and simulation of antennas using CAD-FEKO.

Design and implementation of Sampling and TDM.

Design and simulation of source coding algorithm.

Study of Pulse Code Modulation.

Design and implementation of Delta Modulation

Generate and analyze the performance of digital modulation (ASK, FAK, PSK) schemes.
Implement and analyze the performance of Block codes.

Implement and analyze the performance of Cyclic codes.

10 Implement PN sequence generator.

11. Analyze the performance of Spread Spectrum Technique using simulation software.

=
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TOTAL:45 hrs

Resources required:

1. Antenna trainer 2 NoS

2. PCM trainer kits 2 Nos
3. Pulse generator 4 Nos
4. Function 15 Nos
5. CRO 12 Nos
6. Matlab 15

7.

CAD-FFEKO 5 users
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U13ECP602 COMPUTER NETWORKS LABORATORY

L T P C
o 0 3 1

COURSE OBJECTIVES

To understand the working principle of various communication protocols.
To analyze the various routing algorithms.
To know the concept of data transfer between nodes.

Course Outcomes:

After the successful completion of the course, the student would be able to
1. Analyze performance of various communication protocols.
2. Compare routing algorithms.
3. Practice packet /file transmission between nodes.

LIST OF EXPERIMENTS

1.

o

NG

9.

Implementation of CSMA/CD protocol - Ethernet LAN protocol for communication
between nodes in a common bus.

Implementation of the token passing access in BUS-LAN.

Implementation of the token passing access in RING-LAN.

Implementation of CSMAJ/CA protocol - Wireless LAN protocol for communication
between nodes in a common bus.

Implementation of stop and wait protocol to provide reliable data transfer.
Implementation of Go-back — N protocol to provide reliable data transfer.
Implementation of selective repeat protocol to provide reliable data transfer.

Simulation of distance vector routing protocol to maintain routing tables as the network
topology changes.

Simulation of link state routing protocol to maintain routing tables as the network topology
changes.

10. Analysis of RC4 Data encryption and decryption algorithm.
11. Transfer of packets between two nodes.
12. Establishment of socket connection for reliable file transfer

Resource required: LAN trainer Kits and Router Simulator

TOTAL: 45
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U13ECP603 ARM PROGRAMMING LABORATORY
L T P C
0 0 3 1

Course Objective:
e Understand the problem to be solved by incorporating ARM processor.
o Identify the appropriate interfacing device for the problem.
o Design and execution of interfacing circuits.

Course Outcomes
At the end of the course the students, would be able to:
1. Practice simple programming in ARM.
2. Employ and test thumb and special instructions ARM in programs.
3. Develop algorithms and code for 1/0 with ARM.
4. Experiment with peripheral devices on the ARM evaluation Kit.

LIST OF EXPERIMENTS

Study of ARM Evaluation Board

ARM Evaluation Board-Initialization test

Simple Programming concepts using ARM instruction set and Thumb instruction set
Programming of LED and LCD display

Programming of ADC interface

Programming of DAC Interface

Stepper Motor Interface

Timer and UART

. Interrupt Programming

10. Programming of 7 segment display

11. Programming of matrix keypad interfacing

12. Programming of Buzzer Relay and Temperature Sensors

CoNor~wWNE

RESOURCES REQUIRED
1. ARM Evaluation board
2. ARM IDE suite
3. PC and interfacing cards

TOTAL: 45
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U13ECP604 MINI PROJECT
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Course Objectives:

o Develop hardware solutions for simple applications.
e Learnto work in a team.

Course Outcomes
At the end of the course the students, would be able to:
1. Apply knowledge of basic science and engineering to electronics and communication
engineering problems.
2. ldentify, formulate simple problem statements and find solutions.
3. Implement the hardware and test.

Every student will be required to undertake a suitable project work in the Department during
VI semester in consultation with the Head of the Department and the faculty guide and submit the
project at the end of the Semester on dates announced by the Institute/Department.
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U13GHP601 HUMAN EXCELLENCE NATIONAL VALUES 00 21

Course Objectives:
e To produce responsible citizens
To uphold our culture and spiritual life
To realize the value of unity, service
To immunize the body
To get divine peace through inward travel

Course Outcomes
After successful completion of this course, the students should be able to
e CO1: Acquire knowledge on the Enlightened Citizenship.(30%)
e (CO2: Demonstrate skills required for the Indian Culture and it’s greatness. (20%)
e (CO3: Behave as a responsible Great spiritual Leaders. (20%)
e (CO4: Analyze National Values identification and practice. (30%)

Course Content
1. Citizenship- its significance-Enlightened citizenship.
2. Emerging India-it’s glory today- Global perspective-other view about India.
3. Indian culture and it’s greatness.
4. India and Peace.
5. India and Spirituality- Great spiritual leaders.
6. India’s message to the world — it’s role in global peace.
7. Service and sacrifice-Unity in diversity — case studies-live examples.
8. National values identification and practice.
9. Yogasanas -l
10. Meditation I11 [Nithyanandam& Nine Centre Meditation]

Practical: 30 Hrs Tutorial: 00 Hr Total Hours: 30 Hrs
References

1. World peace plane ---- Vethathiri Maharishi
2. Prosperous India ---- Swami Vivekananda
3. Samudhaya chikkalukkana nala Aaivugal ---- Vethathiri Maharishi
4. World Community Life ---- Vethathiriyam
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U13ECT701 VLSI DESIGN
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Course Objectives
e To learn basic CMOS Circuits.
To learn CMOS process technology.
To learn techniques of chip design using programmable devices.
To learn the concepts of designing VLSI Subsystems.
To learn the concepts of modeling a digital system using Hardware Description Language.

Course Outcomes:

After the successful completion of the course, the student would be able to
1. Ildentify the various IC fabrication methods.
2. Express the Layout of simple MOS circuit using Lambda based design rules.
3. Apply the Lambda based design rules for subsystem design.
4. Differentiate various FPGA architectures.
5. Design an application using Verilog HDL.

MOS TRANSISTOR 09
MOSFET- Enhancement mode & Depletion mode — Fabrication — NMOS, PMOS — CMOS
fabrication — P-well, N-well, Twin-Tub, SOI — BiCMOS Technology —Comparison with CMOS.

MOS CIRCUITS AND DESIGN 09
Basic Electrical properties of MOS circuits — DC Equations, NMOS & CMOS inverter —Second
Order Effects— Basic circuit concepts-Sheet resistance-Area Capacitances-Capacitance
calculations-Inverter delays—Scaling of MOS Devices —Scaling Models and Scaling Factors-MOS
layers — Stick diagram — NMOS Design Style — CMOS Design style — lambda based design rules—
Simple Layout examples

SUBSYSTEM DESIGN & LAYOUT 09
Switch Logic — Pass transistors and transmission gates — Two input NMOS, CMOS gates: NOT—
NAND- NOR gates - Other forms of CMOS logic — Static CMOS logic-Dynamic CMOS logic -
Clocked CMOS logic - Precharged domino CMOS logic - Structured design of simple
Combinational logic design— Multiplexers - Clocked sequential circuits - Two phase clocking - D-
Flip-flop-Charge storage - Dynamic register element —Dynamic shift register

PROGRAMMABLE LOGIC DEVICES 09
Programmable Logic Devices — PLA , PAL — Finite State Machine design using PLA —
Introduction to FPGA — FPGA Design flow —Architecture — FPGA devices: Xilinx XC 4000 —
Altera cyclone 111

VERILOG HDL DESIGN PROGRAMMING 09
Basic concepts: VLSI Design flow, Modeling, Syntax and Programming, Design Examples:
Combinational Logic - Multiplexer, Decoder/Encoder, Comparator, Adders, Multipliers, Sequential
logic- Flip Flops, Registers, and Counters, Memory- Introduction to back end tools. Case study:
CPU Design.

L:45 TOTAL:45
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1. Douglas A.Pucknell, K. Eshragian, “Basic VLSI Design”, Third edition, PHI, 2009

2. Samir Palnitkar, “Verilog HDL — Guide to Digital design and synthesis”, Second Edition
Pearson Education, 2009

3. Wayne Wolf, “Modern VLSI Design ”, Pearson Education , 2003

4. Neil.H.E.Weste, Kamaran Eshraghian, “Principles of CMOS VLSI Design”, Second Edition,

AddisoWesley Publications, 2002

Eugene D.Fabricius, “Introduction to VLSI Design ”, Tata McGraw Hill, 1990

6. www.altera.com
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U13ECT/02 OPTICAL COMMUNICATION
L T P C
3 0 0 3

Course Objectives
e To learn the basic elements of optical fiber transmission link, fiber modes configurations
and structures.
To understand the different kind of losses, signal distortion, SM fibers.
To learn the various optical sources, materials and fiber splicing.
To learn the fiber optical receivers and noise performance in photo detector.
To learn link budget, WDM, solitons and SONET/SDH network.

Course Outcomes:

After the successful completion of the course, the student would be able to

1. ldentify the purpose of key elements of an optical fiber system

2. Estimate the losses and analyze the propagation characteristics of an optical signal in different
types of fibers

3. Classify the types of sources and coupling methods based on the applications

4. Compare the characteristics of fiber optic receivers

5. Design a digital fiber optic link based on link budget

INTRODUCTION TO OPTICAL FIBERS 08
Advantages of Optical Communication — key elements of an Optical Fiber system— Ray
Optics— Optical Fiber Modes and Configurations — Mode theory of Circular Wave guides —
Overview of Modes —Key Modal concepts — Linearly Polarized Modes —step index fibers -
Graded Index fibers- multimode fibers-Single Mode Fibers - Optical fiber fabrication
techniques.

SIGNAL DEGRADATION IN OPTICAL FIBERS 11
Attenuation — Absorption losses— Scattering losses— Bending Losses — Core and Cladding losses,
Signal Distortion in Optical fibers-Information Capacity determination — overview of

distortion origins, modal delay, factor contributing to dispersion, Group Delay—Material
Dispersion—Wave guide Dispersion— Signal distortion in SM fibers — Polarization Mode
dispersion, Characteristics of SM fibers —RI profile — cut-off wavelength- dispersion calculations-
mode field diameter-bending loss, specialty fibers.

FIBER OPTICAL SOURCES AND COUPLING 10
Direct and indirect Band gap materials-LED structures —Light source materials — Quantum
efficiency and LED power— Modulation of a LED, lasers Diodes-Modes and Threshold
condition —Rate equations—External Quantum efficiency—Resonant frequencies, Laser Diodes—
Temperature effects, Introduction to Quantum laser, Power Launching — coupling, Lensing
schemes, Fiber —to— Fiber joints, Fiber splicing.
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FIBER OPTICAL RECEIVERS 08
PIN — APD diodes, Photo detector noise—-SNR, Detector Response time, Avalanche
Multiplication Noise —Comparison of Photo detectors — Fundamental Receiver

Operation —digital receiver performance — probability of error-receiver sensitivity-quantum
limit.

DIGITAL TRANSMISSION SYSTEM 08
Point-to-Point links system considerations —Link Power budget -Rise — time budget —power
penalties-Operational Principles of WDM, optical amplifiers-general applications-EDFA,
Solitons, concepts of SONET/SDH Network.

L:45 TOTAL: 45

REFERENCES

1. Gerd Keiser, “Optical Fiber Communications” Tata McGraw—Hilleducation
private Limited, New Delhi, fourth Edition, 2008, Reprint 2009.

2 J.Senior, “Optical Communication, Principles and Practice ”, Prentice Hall of
India, Second Edition, 2004.

3. J.Gower, “Optical Communication System ”, Prentice Hall of India, 2001

4. Yarvi .A.” Quantum Eletronics”, John Wiley 4th edition, 1995

5. Max Ming — Kang Liu “Principles and applications of Optical
communications” Tata Mcgraw Hill 1996
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U13ECT703 WIRELESS COMMUNICATION ENGINEERING
L T P C
3 0 O 3
Course Objectives
e To introduce advanced wireless communication systems.

e To learn the wireless channel characteristics and models

e To import knowledge of signal processing techniques for wireless communication.
e To understand the fundamentals of cellular communication system.

e To acquire knowledge of satellite communication system.

Course Outcomes
After the successful completion of the course, the student would be able to
1. Explain the various standards used in Wireless communication

Describe different propagation models

Classify different Equalization & diversity techniques used in wireless communication
Apply signal processing for wireless communication

Demonstrate cellular communication techniques

Summarize satellite communication system

ok wm

INTRODUCTION 04
Advanced Communication systems- introduction to wireless communication systems- Evolution of
mobile communication system- 2G, 3G, UMTS, LTE, WLL, WLAN, WPAN

WIRELESS CHANNEL 09

Fundamental radio propagation and system concepts, reflection diffraction, scattering,
fundamentals of antenna gain, propagation characteristics, Models of Multipath faded radio signals
— QOutdoor propagation models, Indoor propagation models, and Industry standards of propagation
models

SIGNAL PROCESSING FOR WIRELESS COMMUNICATION 12
Modulation techniques: M-QAM, GMSK, M-DPSK.

Spread Spectrum Systems: PN sequence- m-sequence- Direct Sequence Spread Spectrum-
Frequency Hopping Spread Spectrum, Synchronization techniques for Spread Spectrum signals.
Diversity and Combining Techniques: Time Diversity, Frequency diversity, Space Diversity-
combining techniques-Selection combining, Equal gain combining, Maximum ratio Combining,
RAKE receiver.

Introduction to OFDM,UWB

CELLULAR AND MOBILE COMMUNICATION SYSTEM 10
Introduction, Frequency reuse, Cell Assignment techniques, Hand off Strategies, Interference and
System Capacity, trunking and Grade of Service, Improving Coverage and capacity in cellular
systems

Multiple Access techniques: FDMA, TDMA, FHMA, CDMA, SDMA, Packet radio protocols-
ALOHA, CSMA, Capacity of cellular systems.
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SATELLITE COMMUNICATION SYSTEMS 10
History of Satellite Communications - orbital parameters, orbital perturbations, station keeping, geo
stationary and non Geo-stationary orbits — Look Angle Determination- Limits of visibility —eclipse-
Sub satellite point —Sun transit outage.

Launching Procedures - launch vehicles and propulsion, Satellite subsystems- Transmitter and
Receiver, Antenna Systems

Satellite Services- INTELSAT service, INMART SAT service, VSAT service, GPS, Mobile
communication services, Direct Broadcast Services- DTH, GIS

L:45; TOTAL: 45
REFERENCES

1. Dr.Kamilo Feher,” wireless and Cellular Communications ”, First Edition, Pearson,2006.
T.S.Rappaport, ,” wireless and Cellular Communications”, Second Edition, Prentice Hall of
India,2001

William C Lee,” Wireless and Cellular Communications” third EditonMcgraw Holl ,2005
Jochen Schiller,” Mobile communication” Second edition ,Addison- Wesley.,2003

Dennis Roddy, ‘Satellite Communication’, McGraw Hill International, 4th Edition, 2006.
Timothy Pratt, Charles Bostian & Jeremy Allmuti, "Satellite Communications”, John Wiley &
Sons. 2004
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U13ECT/04 MICROWAVE ENGINEERING
L T P C
3 0O O 3
Course Objectives
e To impart knowledge on basics of microwave electron beam devices and their applications
in X band frequency.
Understand Microwave sources and amplifiers.
To study Microwave semiconductor devices & applications

To become familiar with the concepts of Microwave Integrated Circuits.
To know the concepts of Microwave Measurements

Course Outcomes
After the successful completion of the course, the student would be able to
1. Describe the various waveguide components.

2. Classify the microwave tubes(Linear beam tubes and Crossed field tubes) .
3. Discuss the various microwave semiconductor devices as oscillators for their Performance.
4

Design of waveguide components and microwave transmission lines for a given set of
parameters.

5. Identify the measurement techniques for different parameters like VSWR, impedance,
frequency, power of microwave sources and loads.

MICROWAVE COMPONENTS 09
Microwave Frequencies- S parameters: properties, Comparison between [S], [Z] & [Y] matrices—
Passive devices: Matched Termination, Short circuit Plunger, Waveguide Corners- Bends and
Twists, Attenuators, Phase shifters, Waveguide Tees(E,H& Magic), Directional Couplers— Two-
Hole Directional Couplers, Circulators and Isolators— S Matrix of Waveguide Tees& Directional
Coupler-applications of microwave signals in communication engineering.

MICROWAVE LINEAR-BEAM TUBES & CROSSED-FIELD TUBES 09
Klystrons- Reentrant Cavities— Velocity Modulation Process— Bunching Process— Output Power

and Beam Loading- Reflex Klystrons— Velocity Modulation— Power Output and Efficiency—
Electronic Admittance, Helix Traveling—Wave Tubes (TWTSs) — Slow-Wave structures—
Amplification Process- Convection Current— Axial Electric Field— Wave Modes— Gain
Consideration, Microwave Crossed—Field Tubes — Cylindrical Magnetron.

MICROWAVE SEMICONDUCTOR DEVICES 09
Microwave BJT-Physical structures-Principle of operation-power frequency limitations-

Microwave JFET-TRANSFERRED ELECTRON DEVICE: Gunn-Effect Diodes — Ridely—
Watkins—Hilsum (RWH) Theory, Modes of Operation.AVALANCHE TRANSIT-TIME
DEVICES: Read Diode— IMPATT Diodes— TRAPATT Diodes.

MICROWAVE INTEGRATED CIRCUITS 09
Introduction-Microstrip Lines- Characteristic Impedance— Losses— Quality Factor Q, Parallel
Strip Lines, Distributed Lines— Attenuation Losses, Coplanar Strip Lines, Shielded Strip Lines,
Monolithic Microwave Integrated Circuits— Introduction— Materials- Substrate Materials—Conductor
Materials— Dielectric Materials— Resistive Materials- Monolithic Microwave Integrated—Circuit
Growth—MMIC Fabrication Techniques— Fabrication Example
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MICROWAVE MEASUREMENTS 09
VSWR measurement-power measurement— frequency measurement— impedance measurement —
insertion loss and attenuation measurements—dielectric constant measurement of a solid using
waveguide method. Spectrum analyzer, Network analyzer. Case Study: Experimental comparison of
Klystron source and Gunn diode source for stability output power for different klystron tubes made
by different manufacturers.

L:45 TOTAL: 45

REFERENCES

1. Samuel Y.Liao, "Microwave Devices and Circuits ” — Prentice Hall of India — ThirdEdition-
(2003).

2. Annapurna Das and Sisir K.Das: Microwave Engineering — Tata McGraw-Hill -(2000)

3. R.E. Collin: Foundations for Microwave Engineering. — IEEE Press -Second Edition- (2002)

4.  David M. Pozar: Microwave Engineering. — John Wiley & Sons — Third Edition - (2003)

5. P.A .Rizzi — Microwave Engineering. (Passive circuits) — Prentice Hall of India-1999

6.  Bharathi Bhat, Shibon K. Koul, “Stripline-like Transmission Lines for Microwave

Integrated Circuits” New Age International publications, 2007.
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U13GST003 PRINCIPLES OF MANAGEMENT
L T P C
3 0 O 3
Course Objectives:
e To study the importance and functions of management in an organization
To study the importance of planning and also the different types of plan
To understand the different types of organization structure in management

To understand the basis and importance of directing and controlling in management
To understand to the importance of corporate governance and social responsibilities.

Course Outcomes
After the successful completion of the course, the student would be able to
1. Understand the concepts of management, administration and the evolution of management
thoughts.
2. Understand and apply the planning concepts.
3. Analyze the different organizational structures and understand the staffing process.
4. Analyze the various motivational and leadership theories and understand the communication
and controlling processes.
5. Understand the various international approaches to management

MANAGEMENT CONTEXT 9
Management — Definition — Importance — Functions — Skills required for managers - Roles and functions
of managers — Science and Art of Management —Management and Administration.

Evolution of Classical, Behavioral and Contemporary management thoughts.

PLANNING 9
Nature & Purpose — Steps involved in Planning — Forms of Planning — Types of plans — Plans at
Individual, Department and Organization level - Managing by Objectives. Forecasting — Purpose — Steps
and techniques. Decision-making — Steps in decision making.

ORGANISING 9
Nature and Purpose of Organizing - Types of Business Organization - Formal and informal organization
— Organization Chart — Structure and Process — Strategies of Departmentation— Line and Staff authority
— Benefits and Limitations. Centralization Vs De-Centralization and Delegation of Authority. Staffing —
Manpower Planning — Recruitment — Selection — Placement — Induction.

DIRECTING & CONTROLLING 9
Nature & Purpose — Manager Vs. Leader - Motivation - Theories and Techniques of Motivation.
Leadership — Styles and theories of Leadership.

Communication — Process — Types — Barriers — Improving effectiveness in Communication.

Controlling — Nature — Significance — Tools and Techniques.

CONTEMPORARY ISSUES IN MANAGEMENT 9
Corporate Governance Social responsibilities — Ethics in business — Recent issues.

American approach to Management, Japanese approach to Management, Chinese approach to
Management and Indian approach to Management.

L:45 TOTAL: 45
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REFERENCES

1.

Tripathy PC And Reddy PN, “Principles of Management”, Tata McGraw-Hill, 4th Edition,
2008.

Dinkar Pagare, “Principles of Management”, Sultan Chand & Sons, 2000.

Kanagasapapathi. P (2008) “Indian Models of Economy, Business and Management”,
Prentice Hall of India, New Delhi, ISBN: 978-81-203-3423-6.

G.K.Vijayaraghavan and M.Sivakumar, “Principles of Management”, Lakshmi Publications,
5™ Edition, 2009.

Harold Koontz & Heinz Weihrich, “Essentials of Management — An International
perspective”, 8" edition. Tata McGraw-Hill, 2009.

Charles W.L. Hill and Steven L McShane — “Principles of Management”, Tata Mc Graw-Hill,
2009.
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U13ECP701 VLSI LABORATORY
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Course Objectives:

Understand the use of front-end ASIC/FPGA Tools.
To develop code and test digital circuits on FPGA.
To understand back-end design by design by develops simple circuits on Microwind.

Course Outcomes:
After the successful completion of the course, the student would be able to

1.
2.

3.
4.
5

Demonstrate a clear Understanding in hardware design language Verilog HDL.

Model a digital circuit using hardware description language Verilog HDL and validate its
functionality.

Design and implement a sub system on a FPGA board.

Apply lambda based design rules & solve problems in the design of CMOS logic circuits.
Demonstrate hands-on skills of using CAD tools in VVLSI design.

LIST OF EXPERIMENTS

1.

Design and Simulation of combinatorial logic Circuit Using VERILOG HDL
Adders — Half adder, full adder, parallel
Multiplexer and demultiplexer
Encoder and Decoder
Multiplier
Design and simulation of Sequential logic circuit using VERILOG HDL
Flip-flops
Counters
Shift registers
CMOS Circuit design using Back- end tool
CMOS inverter
CMOS NAND and NOR Gates
CMOS D Latch
FPGA implementations
Adder and Multiplier
8 Bit ALU
FIFO -RAM

Hardware/Software Resources
Xilinx foundation series ISE version 8.1 or above.
Microwind 3.0
Spartan I11/Virtex / Cyclone FPGA Kits
TOTAL: 45Hrs
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U13ECP702 MICROWAVE & OPTICAL LABORATORY
L T P C
0 0 3 1

Course Objectives:

To study the performance parameters of optical source and detector.
To become familiar with different modes.

To analyze the radiation pattern of horn and microstrip antennas.

To understand the characteristics of different microwave components.

Course Outcomes:
After the successful completion of the course, the student would be able to

1. Demonstrate the characteristics of Microwave sources and directional couplers

2. Analyze the radiation patterns of conventional and Micro strip antennas.
Demonstrate a fiber optic communication link and analyze its frequency responses.
Determine the characteristics of optical source and detector.
Identify the optical loss characteristics in optical fiber that affect the performance of
transmission systems.

ok~ w

LIST OF EXPERIMENTS

Optical Experiments

Determination of numerical aperture for fibers and Attenuation Measurement in Fibers

To determine the Characteristics of LED & Photo Diode

To determine the Characteristics of Laser Diode.

To establish Analog and Digital communication links using Fiber optic cables.

Simulation of single mode and multimode fibers using optsim.

Analysis of single link and multiple link failures in optical networks using Metrowand.
Microwave experiments

Determination of guide wavelength, frequency of source and terminated Impedance of a

microwave device.

8.  Radiation Pattern measurement of pyramidal Horns and MIC antennas.

9.  Power Measurement of microwave source.

10. Study of characteristics of Gunn diode and Gunn Oscillator.

11. Study of characteristics of Directional Couplers.

12. Study of characteristics of Magic Tee

Nzoakrwbdpk

TOTAL: 45Hrs
Resources required:
1. Microwave test benches
2. Optical communication Kits
3. Softwares — Optsim and Metrowand
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.U13ECP703 SIMULATION BASED PROJECT WORK
L T P C
0 0 3 1

Course Objectives:
e Learn the use of simulation tools such as PSPICE, MATLAB, CCS, VLSI- Front end
and back end tools.
e Develop simple algorithms for realizing real time problems.
e Build hardware / software problems for simulation using appropriate tools.

Course Outcomes
After the successful completion of the course, the student would be able to
1. Apply knowledge of basic science and engineering to electronics and communication
engineering problems
2. Implement the simple applications and verify using modern simulation tools.

The students are expected to undertake a simulation based project. They are expected to use
standard simulation packages such as MATLAB (SIMULINK), PSPICE, CCS, ARM debugger,
XILINX ISE, Microwind/Cadence and develop a system.

This project would provide a perspective on system design principles.
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U13GHP701 HUMAN EXCELLENCE GLOBAL VALUES 0021

Course Objectives:

To realize global brotherhood and protect global

To know the youths participation in politics

To know importance of retain of our culture and maintain
To know impact of global terrorism

To know the current economic status among the youths

Course Outcomes

After successful completion of this course, the students should be able to
CO1: Acquire knowledge on the complex patterns involved in maintaining world’s peace

and ecological balance. (20%)

CO2: Demonstrate skills required for the emergency of mono-culture at the global level.
(30%)

CO3: Behave as a responsible human beings respecting the global values. (20%)

CO4: To learn about Man is the cause and Man is the solution.(30%)

Course Content

1. Global values — understanding and identification — its importance.

2. Racial discrimination and solution — Ecological imbalance and solution.

3. Political upheavals and solution — Social inequality and solution — live case

discussions and debate.

4. Cultural degradation and solution — live case discussions and debate.

5. Emergence of monoculture — solution.

6. Global terrorism — it’s cause and effect — solution.

7. Economic marginalization and solution — it’s impact in the globe.

8. Man is the cause and man is the solution.

9. All Meditations.

10. All Yogasanas.
Practical: 30 Hrs Tutorial: 00 Hr Total Hours: 30 Hrs
References
1. World peace plane ---- Vethathiri Maharishi
2. Prosperous India ---- Swami Vivekananda
3. Samudhaya chikkalukkana nala Aaivugal ---- Vethathiri Maharishi
4. World Community Life ---- Vethathiriyam
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U13ECP801 PROJECT WORK

Course Objectives:

Learn to work as a member of a project team.
Understand project management tasks.
Develop a hardware / software solution for a real-time, industry relevant problem.

Course Outcomes
After the successful completion of the course, the student would be able to

1.

SIF AN

Apply knowledge of basic science and engineering to electronics and communication
engineering problems

Recognize the real world applications and to solve with core engineering knowledge.
Analyze and work on multidisciplinary tasks

Choose latest tools, software and equipment to solve real world problems

Identify, formulate, and model engineering equipment

Every student will be required to undertake a suitable project work in Industry / Department

during V111 semester in consultation with the Head of the Department and the faculty guide and
submit the project at the end of the Semester on dates announced by the Institute/Department.
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U13ECTE11 MEDICAL ELECTRONICS
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Course Objective
e To study the methods of recording various biopotentials
To study how to measure biochemical and various physiological information
To understand the working of units which will help to restore normal functioning
To study the various imaging systems
To understand the need and technique of electrical safety in hospitals

Course Outcomes

After the successful completion of the course, the student would be able to
Identify Bio-signals and their acquisition

Explain Biomedical parameter measurements

Discuss bio-telemetry devices

Analyze medical imaging techniques

Outline safety standards, regulations and Bio-assist devices

agrwNpE

HUMAN PHYSIOLOGY AND BIO-POTENTIAL RECORDING 08
The origin of Bio-Potentials-Bio-potential electrodes-biological amplifiers-ECG-EEG-EMG-PCG-
EOG-lead systems and recording methods-typical waveforms and signal characteristics

BIO-CHEMICAL AND NON ELECTRICAL PARAMETER MEASUREMENT 11
PH-pO2-pCO2-pHCO3-Electrophoresis-Colorimeter-photometer-Auto analyzer-Blood flow meter-
cardiac output-respiratory measurement-Blood pressure-temperature-pulse-Blood cell counters.

ASSIST DEVICES AND BIO-TELEMETRY 10
Cardiac pacemakers-DC Defebrillator- Ventillators -Bio-telemetry-need for biotelemetry-
Anaesthesia machine, Radiation therapy-Radiopill and tele-stimulation Dialyzers-Membranes-
Haemodialysis-Peritonial dialysis

MEDICAL IMAGING 08
X-Ray-Basics of Diagnostic radiology-Nature of X ray-production of X ray-X ray machine —Digital
Radiography.

CT-System Components-Nuclear Medical imaging Systems-Radio Isotopes in Medical diagnostics-
Radioactivity-Radioactive detectors-Gamma Camera, SPECT, PET, MR Imaging systems-NMR
principle-Basic, NMR Components

DIAGNOSTICS AND SURICAL EQUIPMENTS AND ELECTRICAL SAFETY 08
Endoscopy- Diagnostic ultrasound —Physics of US pulse-Echo apparatus-Echocardiograph-
Diathermy-Electrical safety in medical equipment

L:45 TOTAL: 45
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Leislie Cromwell, “Biomedical instrumentation and measurement”, PHI, New delhi,
2002

R.D. Lele, “Computers in medicine and Progress in medical informatics”, Tata
McGraw Hill,New Delhi, 2005

Khandpur, R.S., “Handbook of Biomedical Instrumentation ”, TATA McGraw- Hill, New
Delhi, 1997.

Joseph J.Carr and John M.Brown, “Introduction to Biomedical equipment
Technology ”, Fourth Edition, John Wiley and Sons, New York, 2003.

Mohan Bansal, “Medical Informatics”, Tata McGraw Hill, New Delhi, 2003

John G.Webster, Ed., “Medical Instrumentation Application and Design”, Fourth
Edition, JohnWiley & Son’s, Singapore, 2007.
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U13ECTE12 POWER ELECTRONICS AND APPLICATIONS
L T P C
3 0 O 3
Course Objectives
e To get an overview of different types of power semi-conductor devices and their
switching characteristics.
e To understand the operation, characteristics and performance parameters of
controlled rectifiers.
e To study the operation, switching techniques and basic topologies of DC-DC switching
regulators.
e To learn the different modulation techniques of pulse width modulated inverters and to
understand the harmonic reduction methods.
e To study the operation of AC voltage controller and cyclo converters.
+ To study simple applications

Course Outcomes
After the successful completion of the course, the student would be able to
1. Describe the physics of operation and characteristics of power devices.
2. Construct and test the performance of various types of phase controlled rectifiers.
3. Design and implement the control strategies for DC choppers
4. Apply the voltage and harmonic control techniques in inverters
5. Choose various frequency converters for power supplies

POWER SEMI-CONDUCTOR DEVICES 08
Structure, operation and characteristics of SCR, TRIAC, power transistor, MOSFET and IGBT.
Driver and snubber circuits for MOSFET - switching losses.

PHASE-CONTROLLED CONVERTERS 11
2-pulse, 3-pulse and 6-pulse converters — Inverter operation of fully controlled converter -
Effect of source inductance - Ripple factor - Single phase AC voltage controllers.

DC TO DC CONVERTER 10
Step-down and step-up choppers - Time ratio control and current limit control - Switching
mode regulators: Buck, boost and buck-boost converter - Resonant switching based SMPS

INVERTERS 08

Single phase and three phase (both 1200 mode and 1800 mode) inverters - PWM techniques:
Sinusoidal PWM, modified sinusoidal PWM and multiple PWM - Series resonant inverter

APPLICATIONS 08
Uninterrupted power supply topologies — SMPS - Single phase cyclo converter for frequency
conversions-Introduction to AC and DC drives-Power Electronic Applications in power
systems

L:45 TOTAL: 45
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REFERENCES

1.

2.
3.

>

M.H. Rashid, ‘Power Electronics: Circuits, Devices and Applications’, Pearson Education,
PHI Third edition, New Delhi 2004.

M.D. Singh, K.B.Khanchandani, “Power Electronics”, TMH Publishing Co Ltd., 2008.

Ned Mohan, Tore.M.Undeland, William.P.Robbins, ‘Power Electronics: Converters,
Applications and Design’, John Wiley and sons, third edition 2003.

Vidhyathil Joseph, “power Electronics Principles and Applications”, McGraw Hill, 1995
Williams, B. W., Power Electronics: Devices, Drivers, Applications, and Passive Components,
McGraw Hill, 2nd edition 1992

M.D.Singh’Power Electronics”, TMH Publishing Co. Ltd., 2008.
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U13ECTE13 OPTO ELECTRONIC DEVICES
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Course Objective
e To know the basics of solid state physics and understand the nature and characteristics of
light.
e To understand different methods of luminescence, display devices and laser types and their
applications.
e To learn the principle of optical detection mechanism in different detection devices.
e To understand different light modulation techniques and the concepts and applications of
optical switching.
+ To study the integration process and application of opto electronic integrated circuits in
transmitters and receivers.

Course Outcomes
After the successful completion of the course, the student would be able to
1. Review Solid state semiconductor physics.
2. Explain concepts of lasers.
3. Classify different optical detection devices.
4. Distinguish among different light modulation techniques.
5. Summarize applications of opto electronic circuits.

ELEMENTS OF LIGHT AND SOLID STATE PHYSICS 09
Wave nature of light, Polarization, Interference, Diffraction, Light Source, review of Quantum
Mechanical concept, Review of Solid State Physics, Review of Semiconductor Physics and
Semiconductor Junction Device.

DISPLAY DEVICES AND LASERS 09
Introduction, Photo Luminescence, Cathode Luminescence, Electro Luminescence, Injection
Luminescence, Injection Luminescence, LED, Plasma Display, Liquid Crystal Displays,
Numeric Displays, Laser Emission, Absorption, Radiation, Population Inversion, Optical
Feedback, Threshold condition, Laser Modes, Classes of Lasers, Mode Locking, laser applications.

OPTICAL DETECTION DEVICES 09
Photo detector, Thermal detector, Photo Devices, Photo Conductors, Photo diodes, Detector
Performance.

OPTOELECTRONIC MODULATORS AND SWITCHING DEVICES 09
Introduction, Analog and Digital Modulation, Electro-optic modulators, Magneto Optic Devices,
Acousto-optic devices, Optical, Switching and Logic Devices.

OPTOELECTRONICINTEGRATED CIRCUITS 09
Introduction, hybrid and Monolithic Integration, Application of Opto Electronic Integrated
Circuits, Integrated transmitters and Receivers, Guided wave devices.

L:45 TOTAL: 45
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REFERENCES

1.

2.

3.

J. Wilson and J.Haukes, “Opto Electronics — An Introduction”, Prentice Hall of India Pvt.
Ltd., New Delhi, 1995.

Jasprit Singh, “Opto Electronics — As Introduction to materials and devices ”, McGraw-Hill
International Edition, 1998.

Bhattacharya “Semiconductor Opto Electronic Devices”, Prentice Hall of India Pvt.,
Ltd., NewDelhi, 1995.

Tamir T. Grifel and Henry L. Bertoni, “Guided wave opto-electronics: Device
characterization, analysis and design ”, Plenium Press, 1995.

S.C Gupta, “Optoelectronic Devices and systems”, PHI, I Edition, 2005
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U13ECTE14 ENGINEERING ACOUSTICS
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Course Objective
e To introduce the concept of radiation, reception and absorption.
e To study the attenuation of acoustic waves and properties of hearing and speech
e To give a detailed study on architectural acoustics.

Course Outcomes

After the successful completion of the course, the student would be able to
1. Explain the fundamentals of acoustic waves.

Demonstrate the speech generation models with resonators and filters.
Appraise the design of buildings with acoustic effects.

Analyze the environmental noise interference.

Discuss the working principle of acoustic transducers.

ok~ own

INTRODUCTION 09
Acoustics waves — Linear wave equation — sound in fluids — Harmonic plane waves — Energy
density — Acoustics intensity — Specific acoustic impedance — spherical waves — Describer
scales.

Reflection and Transmission: Transmission from one fluid to another normal and oblique
incidence — method of images.

RADIATION AND RECEPTION OF ACOUSTIC WAVES 09
Radiation from a pulsating sphere — Acoustic reciprocity — continuous line source — radiation
impedance - Fundamental property of transducers.

Absorption and attenuation of sound: Absorption from viscosity — complex sound speed and
absorption — classical absorption coefficient

PIPES RESONATORS AND FILTERS 09
Resonance in pipes — standing wave pattern absorption of sound in pipes — long
wavelength limit — Helmoltz resonator — acoustic impedance — reflection and transmission of waves
in pipe - acoustic filters — low pass, high pass and band pass.

Noise, Signal detection, Hearing and speech: Noise, spectrum level and band level — combing band
levels and tones — detecting signals in noise — detection threshold — the ear — fundamental
properties of hearing — loudness level and loudness — pitch and frequency — voice.

ARCHITECTURAL ACOUSTICS 09
Sound in endosure — A simple model for the growth of sound in a room — reverberation time —
Sabine, sound absorption materials — measurement of the acoustic output of sound sources in live
rooms — acoustics factor in architectural design.

Environmental Acoustics: Weighted sound levels speech interference — highway noise — noise
induced hearing loss — noise and architectural design specification and measurement of some
isolation design of portions.
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TRANSDUCTION 09
Transducer as an electives network — canonical equation for the two simple transducers
transmitters — moving coil loud speaker — loudspeaker cabinets — horn loud speaker, receivers —
condenser — microphone — moving coil electrodynamics microphone piezoelectric microphone —
calibration of receivers.

L-45 TOTAL: 45hrs
REFERENCES
1. Lawerence E.Kinsler, Austin, R.Frey, Alan B.Coppens, and James V.Sanders,

“Fundamentals of Acoustics”, 4™ Edition, Wiley, 2000.
2. L.Berarek, “Acoustics” - McGraw-Hill, 2" Edition, 1996.

103

Signature of the Chairman
BOS/ECE




U13ECTE15 TELEVISION AND VIDEO ENGINEERING
L T P C
3 0 0 3

Course Objectives
e To study the analysis and synthesis of TV Pictures, Composite Video Signal, Receiver

Picture Tubes and Television Camera Tubes
e To study the principles of Monochrome Television Transmitter and Receiver systems.
e To study the essentials of colour television system.
e To study the various Color Television systems with a greater emphasis on PAL system.
e To study the advanced topics in Television systems and Video Engineering

Course Outcomes
At the end of the course the students will be able to:
1. Describe Television fundamentals —Picture Tubes, Composite Video Signal

Explain principles of TV transmission and Reception

Interpret Color Television functionality and color television picture tubes.
Distinguish between color TV standards.

Discuss advanced television technologies

ok~ own

FUNDAMENTALS OF TELEVISION 09
Aspect ratio - Image continuity - Number of scanning lines-Interlaced scanning-Picture Resolution -

Camera tubes - Image Orthicon - Vidicon — Plumbicon - Silicon Diode Array Vidicon - Solid-state
Image scanners - Monochrome picture tubes - Composite video signal- video signal dimension -
horizontal sync. Composition - vertical sync. Detail functions of vertical pulse train- Scanning
sequence details. Picture signal transmission —positive and negative modulation - VSB
transmission - Sound signal transmissio - Standard channel bandwidth.

MONOCHROME TELEVISION TRANSMITTER AND RECEIVER 09
TV transmitter -TV signal Propagation — Interference - TV Transmission Antennas -Monochrome

TV receiver - RF tuner- UHF, VHF tuner- Digital tuning techniques - AFT,IF Subsystems - AGC
Noise cancellation - Video and Sound inter - carrier detection - Vision IF subsystem - DC re-
insertion - Video amplifier circuits-Sync operation — typical sync processing circuits-Deflection
current waveforms, Deflection oscillators — Frame deflection circuits- requirements - Line
deflection circuits - EHT generation — Receiver antennas.

ESSENTIALS OF COLOUR TELEVISION 09
Compatibility - Colour perception -Three colour theory - Luminance, Hue and Saturation - Colour

television cameras -Values of luminance and colour difference Signals - Colour television display
tubes - Delta - gun Precision - in - line and Trinitron colour picture tubes - Purity and convergence -
Purity and static and Dynamic convergence adjustments — Pincushion correction techniques -
Automatic degaussing circuit - Gray scale tracking - colour signal transmission - Bandwidth -
Modulation of colour difference signals - Weighting factors - Formation of chrominance signal.
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COLOUR TELEVISION SYSTEMS 09
NTSC colour TV systems - SECAM system - PAL colour TV systems - Cancellation of phase
errors - PAL - D Colour system - PAL coder - PAL- Decoder receiver - Chromo signal amplifier -
separation of U and V signals-colour burst separation - Burst phase Discriminator-ACC amplifier-
Reference Oscillator-ldent and colour Killer circuits — U and V demodulators- Colour signal
matrixing. Sound in TV.

ADVANCED TELEVISION SYSTEMS 09
Satellite TV technology-Cable TV-Cable Signal Sources - Cable Signal Processing, Distribution &
Scrambling - DVD Players - Tele Text Signal coding and broadcast receiver-Digital television-
Transmission and reception —Projection television - Flat panel display TV receivers - LCD and
Plasma screen receivers - 3D TV, HD TV, LED TV. Case study: DTH Transmission.

L:45 TOTAL: 45

REFERENCES

1. R.R.Gulati, “Monochrome Television Practice, Principles, Technology and servicing. ” Third
Edition 2006, New Age International (P) Publishers.

R.R.Gulati, Monochrome & Color Television, New Age International Publisher, 2003.

A.M Dhake, “Television and Video Engineering”, 2nd ed., TMH, 2003

4. R.P.Bali, “Color Television”, Theory and Practice, Tata McGraw-Hill, 1994
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U13ECTEI16 EMBEDDED SYSTEMS
L T P C
3 0 O 3

Course Objectives

e To introduce students to the embedded systems, its hardware and software.

To introduce devices and buses used for embedded networking.

To explain programming concepts of PIC microcontroller

To study the real time operating system concepts

To explain real time operating systems, inter-task communication and an exemplary case of
MUCOS - IIRTOS.

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Describe hardware and software architectures of Embedded Systems.
2. Classify the 1/0 interface and protocols for an embedded system
3. Interpret the concepts of a real time operating system
4. lllustrate the various tools used for building RTOS
5. Develop an embedded system application using microcontrollers

ARCHITECTURE OF EMBEDDED SYSTEMS 09

Categories of embedded systems — specialties of embedded systems — Recent trends in embedded
systems —Hardware architecture —Software architecture —Communication software — Process of
generation of executable image —development/testing tools.

DEVICES AND BUSES FOR DEVICES NETWORK 09
I/0 Devices — Types and Examples — Synchronous, Iso- synchronous and Asynchronous
Communications from Serial Devices — Examples of Internal Serial-Communication Devices
UART and HDLC —Parallel Device Ports — Sophisticated interfacing features in Devices Ports-
Timer and Counting Devices — Serial bus communication protocols: 1°C, ‘USB’, ‘CAN’ and
Advanced 1/0 serial high speed buses— Parallel bus device protocols : ISA, PCI, PCI/X, ARM bus and
Advanced parallel high speed buses.

HARDWARE PLATFORM 09
PIC microcontroller —Architecture of PIC 16¢c6x/7x— FSR— Reset action — Oscillatory connection—
Memory organization — Instructions— Addressing modes— /O ports— Interrupts—Timers— ADC—
Assembly language programming

REAL-TIME OPERATING SYSTEM CONCEPTS 09
Architecture of the Kernel-task and task scheduler—Interrupt Service Routines—Semaphores—utex—
Mailboxes—Message Queues—Event Registers—Pipes-Signals—Timers—Memory Management —
Priority Inversion Problem

REAL-TIME OPERATING SYSTEM TOOLS AND CASE STUDIES 09
Study of uC/OS-11 - RTOS System Level Functions — Task Service functions — Time Delay
Functions — Memory Allocation Related Functions — Semaphore Related Functions — Mailbox
Related Functions — Queue Related Functions —Case study of embedded systems like digital camera
and smart card
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L:45 TOTAL: 45

REFERENCES

1. Raj Kamal “Embedded Systems Architecture Programming and Design”, 2" Edition , TMH,
2008

2. K.\V.K.K.Prasad “Embedded /Real-Time Systems: Concepts, Design and Programming”
Dream tech Press, reprint 2009

3. Ajay V Deshmukh “ Microcontroller Theory and Applications” Tata McGraw Hill, 2007

4. David E Simon “An Embedded Software Primer” Pearson Education 2003

5. Daniel .W Lewis, “Fundamentals of Embedded Software ” Pearson Education 2001

6. John B Peatman “Designing with PIC Micro Controller”, Pearson 1998

107

Signature of the Chairman
BOS/ECE




U13ECTE1/ COMPUTER ARCHITECTURE
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Course Objectives
e Brief the historical development of computing machines
e Understand the arithmetic algorithms and circuits needed to process data.
e Focus on concepts of pipelining to speed up the data processing
e Explain the organization of main memory, cache memory and virtual memory
mechanisms and examine the design of I/O system
e Distinguish the approaches to control unit design — hardwired and micro programmed

Course Outcomes
After the successful completion of the course, the student would be able to
1. Describe the central processing unit focusing on instruction set design and data
representation.
2. Apply arithmetic algorithms and interpret the processed data.
3. Appraise the control unit design and 1/O system design
4. Recognize the principal memory technologies from a hierarchical view point with emphasis
on cache memory.
5. Outline the design of a pipelined and superscalar processor.

INTRODUCTION 09
Computing and Computers, Evolution of Computers, VLSI Era, System Design- Register Level,
Processor Level, CPU Organization, and Data Representation, Fixed —Point Numbers, Floating
Point Numbers, Instruction Formats, Instruction Types. Addressing modes.

DATA PATH DESIGN 09
Fixed Point Arithmetic, Addition, Subtraction, Multiplication and Division, Combinational and
Sequential ALUs, Carry look ahead adder, Robertson algorithm, booth’s algorithm, non-restoring
division algorithm, Floating Point Arithmetic, Coprocessor, Pipeline Processing, Pipeline Design,
Modified booth’s Algorithm

CONTROL DESIGN 09
Hardwired Control, Micro programmed Control, Multiplier Control Unit, CPU Control Unit,
Pipeline Control, Instruction Pipelines, Pipeline Performance, and Superscalar Processing.

MEMORY ORGANIZATION 09
Random Access Memories, Serial - Access Memories, RAM Interfaces, Magnetic Surface
Recording, Optical Memories, multilevel memories, Cache & Virtual Memory, Memory Allocation,
Associative Memory.

SYSTEM ORGANIZATION 09
Communication methods, Buses, Bus Control, Bus Interfacing, Bus arbitration, 10 and system
control, 10 interface circuits, Handshaking, DMA and interrupts, vectored interrupts, pipeline
interrupts, 1OP organization, multiprocessors, fault tolerance.

L:45 TOTAL: 45
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1. V.Carl Hamacher, Zvonko G. Varanesic and Safat G. Zaky, “ Computer Organisation*,
McGraw-Hill Inc, 2002.

2. John P.Hayes, ‘Computer architecture and Organisation’, Tata McGraw-Hill Third edition,

1998.

Parhami, “Computer Architecture”, BEH 2005, Oxford Press.

4.  P.Pal Chaudhuri, “Computer organization and design”, 2nd Ed., Prentice Hall of India,
2007.

5. Miles J. Murdocca and Vincent P. Heuring, “Principles of Computer Architecture”,
Prentice Hall, 2000
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U13CST303 OPERATING SYSTEMS
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Course Outcomes:

After the successful completion of the course, the student would be able to
Acquire knowledge about Operating System Concepts and design principles.
Know about processor scheduling

Understand the different techniques for process synchronization

Understand memory management techniques.

Understand file storage methods and disk management techniques.

arwbnpE

Introduction and Process Concept 07
Introduction: Operating System Structure — Operating System Operations — Process Management
— Memory Management — Storage Management — Protection and Security — Distributed Systems —
Computing Environments — System Structures: Operating System Services — User Operating
System Interface — System Calls — Types of System Calls — System Programs

Process Concept: Process Scheduling — Operations on Processes — Inter-process Communication.

Multithreaded Programming and Process Scheduling 10
Multithreaded Programming: Overview — Multithreading Models — Threading Issues

Process Scheduling: Basic Concepts — Scheduling Criteria — Scheduling Algorithms — Multiple-
Processor Scheduling — Synchronization — The Critical-Section Problem — Peterson’s Solution —
Synchronization Hardware — Semaphores — Classic problems of Synchronization — Monitors.

Deadlocks and Memory Management Strategies 10
Deadlocks: System Model — Deadlock Characterization — Methods for Handling Deadlocks —
Deadlock Prevention — Deadlock Avoidance — Deadlock Detection — Recovery from Deadlock —
Memory Management Strategies: Swapping — Contiguous Memory Allocation — Paging —
Structure of the Page Table — Segmentation.

Virtual Memory Management and File System 09
Virtual Memory Management: Demand Paging — Copy on Write — Page Replacement —
Allocation of Frames — Thrashing — File System: File Concept — Access Methods — Directory
Structure — File Sharing — Protection.

Implementing File Systems and Secondary Storage Structure 09
Implementing File Systems: File System Structure — File System Implementation — Directory
Implementation — Allocation Methods — Free-space Management

Secondary Storage Structure: Disk Structure — Disk Scheduling — Disk Management — Swap-
Space Management. Case Study: Symbian os.

L:45 TOTAL: 45hrs

110

Signature of the Chairman
BOS/ECE




REFERENCES

1.

B w

Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, “Operating System Principles”,
John Wiley & Sons (Asia) Pvt. Ltd, Seventh Edition, 20009.

Andrew S. Tanenbaum, “Modern Operating Systems”, 3" edition Prentice Hall of India Pvt.
Ltd, 2010 (Case Study Topic).

Harvey M. Deitel, “Operating Systems”, Pearson Education Pvt. Ltd, Second Edition, 2002
William Stallings, “Operating System ”, Pearson Education, Sixth edition, 2012.
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U13CST304 OBJECT ORIENTED PROGRAMMING WITH C++
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Course Objectives
e To understand object-oriented programming features.
e To study the implementation of various features of OOP in C++.
o Toillustrates solution of different problems using C++
Course Outcomes:
After the successful completion of the course, the student would be able to
1. Define principles of Object Oriented programming
2. Outline the merits and demerits of object oriented programming over the structure
programming
3. Develop solutions to a given problems using class object concepts
4. Make use of overloading and inheritance concepts to solve real world problems
5. Develop programs for virtual, static and friend function concepts

INTRODUCTION 09
Object-Oriented Paradigm - Elements of Object Oriented Programming — Merits and Demerits of
OO Methodology — C++ fundamentals — Data types, Operators and Expressions, Control flow,
Arrays, Structure and Functions.

CLASSES AND OBJECTS 09
Classes and Objects — Passing objects as arguments — returning objects — Friend functions — Static
data and member functions - Constructors —Parameterized constructor — Destructor- Copy
contractor- Array of Objects — pointer to object members.

POLYMORPHISM AND INHERITANCE 09
Classes and Objects — Passing objects as arguments — returning objects — Friend functions — Static
data and member functions - Constructors —Parameterized constructor — Destructor- Copy
contractor- Array of Objects — pointer to object members.

VIRTUAL FUNCTIONS AND TEMPLATES 09
Virtual functions — Need- Definition - Pure Virtual Functions — Virtual Destructors Template —
Class template, Function Template.

FILES AND EXCEPTION HANDLING 09
C++ streams — console streams — console stream classes - formatted and unformatted console 1/0
operations — Manipulators File streams classes - File modes - File pointers and Manipulations - File
I/0 — Exception handling

L:45 TOTAL: 45hrs
REFERENCES

1. K.R.Venugopal, Rajkumar Buyya, T.Ravishankar, "Mastering C++", TMH, 2009.

2. Ira Pohl, “Object oriented programming using C++”, Pearson Education Asia, 2004.

3. Bjarne Stroustrup, “The C++ programming language”, Addison Wesley, fourth edition, 2013.
4. John R.Hubbard, “Progranning with C++”, Schaums outline series, TMH, 2003.

5. E.Balagurusamy “Object Oriented Programming with C++, 5" Edition, TMH 2/e,2011.
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U13GST002 TOTAL QUALITY MANAGEMENT
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COURSE OBJECTIVES
e Acquire knowledge on TQM concepts

e Acquire knowledge on quality systems
o Develop skills to use TQM tools for domain specific applications

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Understand quality concepts and philosophies of TQM
2. Apply TQM principles and concepts of continuous improvement
3. Apply and analyze the quality tools, management tools and statistical fundamentals to
improve quality
4. Understand the TQM tools as a means to improve quality
5. Remember and understand the quality systems and procedures adopted

INTRODUCTION 09
Definition of Quality, Dimensions of Quality, Quality costs, Top Management Commitment,
Quality Council, Quality Statements, Barriers to TQM Implementation, Contributions of Deming,
Juran and Crosby, Team Balancing

TOM PRINCIPLES 09
Customer satisfaction — Customer Perception of Quality, Customer Complaints, Service Quality,
Customer Retention, Continuous Process Improvement,5S, Kaizen, Just-In-Time and TPS

STATISTICAL PROCESS CONTROL 09
The seven tools of quality, New seven Management tools, Statistical Fundamentals — Measures of
central Tendency and Dispersion, Population and Sample, Normal Curve, Control Charts for
variables and attributes, Concept of six sigma.

TOM TOOLS 09
Quality Policy Deployment (QPD), Quality Function Deployment (QFD), Benchmarking, Taguchi
Quality Loss Function, Total Productive Maintenance (TPM), FMEA

QUALITY SYSTEMS 09
Need for ISO 9000 and Other Quality Systems, 1SO 9001:2008 Quality System — Elements,
Implementation of Quality System, Documentation, Quality Auditing, 1ISO 14001:2004

L:45 TOTAL: 45hrs
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Dale H.Besterfiled, “Total Quality Management”, Pearson Education

James R.Evans & William M.Lidsay, “The Management and Control of Quality”, South-
Western (Thomson Learning), 2008.

Feigenbaum.A.V. “Total Quality Management”, McGraw Hill

Oakland.J.S. “Total Quality Management”, Butterworth — Hcinemann Ltd., Oxford
Narayana V. and Sreenivasan, N.S. “Quality Management — Concepts and Tasks”, New Age
International 2007.

Zeiri. “Total Quality Management for Engineers”, Wood Head Publishers
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U13GST004 OPERATIONS RESEARCH
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Course Objectives:
e Apply knowledge of OR techniques to domain specific industrial situations to optimize the

quality of decisions
e Conduct investigations by the use of OR techniques

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Apply linear programming model and assignment model to domain specific situations
2. Analyze the various methods under transportation model and apply the model for testing
the closeness of their results to optimal results
3. Apply the concepts of PERT and CPM for decision making and optimally managing
projects
4. Analyze the various replacement and sequencing models and apply them for arriving at
optimal decisions
5. Analyze the inventory and queuing theories and apply them in domain specific situations.

LINEAR MODEL 09
The phases of OR study — formation of an L.P model — graphical solution — simplex algorithm —
artificial variables technique (Big M method, two phase method), duality in simplex

TRANSPORTATION AND ASSIGNMENT MODELS 09
Transportation model — Initial solution by North West corner method — least cost method — VAM.
Optimality test — MODI method and stepping stone method

Assignment model — formulation — balanced and unbalanced assignment problems

PROJECT MANAGEMENT BY PERT & CPM 09
Basic terminologies — Constructing a project network — Scheduling computations — PERT - CPM —
Resource smoothening, Resource leveling, PERT cost

REPLACEMENT AND SEQUENCING MODELS 09
Replacement policies - Replacement of items that deteriorate with time (value of money not
changing with time) — Replacement of items that deteriorate with time (Value of money changing
with time) — Replacement of items that fail suddenly (individual and group replacement policies)
Sequencing models- n job on 2 machines — n jobs on 3 machines — n jobs on m machines, Traveling
salesman problem

INVENTORY AND QUEUING THEORY 09
Variables in inventory problems, EOQ, deterministic inventory models, order quantity with price
break, techniques in inventory management

Queuing system and its structure — Kendall’s notation — Common queuing models - M/M/1:
FCFS/o0/o0 - M/M/1: FCFS/n/oo - M/M/C: FCFS/oo/c0 - M/M/1: FCFS/n/m

L:45 TOTAL: 45
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Taha H.A., “Operation Research”, Pearson Education

Hira and Gupta “Introduction to Operations Research”, S.Chand and C0.2002
Hira and Gupta “Problems in Operations Research”, S.Chand and C0.2008
Wagner, “Operations Research”, Prentice Hall of India, 2000

S.Bhaskar, “Operations Research”, Anuradha Agencies, Second Edition, 2004
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U13GSTO005 ENGINEERING ECONOMICS AND FINANCIAL
MANAGEMENT
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Course Objectives
e Acquire knowledge of economics to facilitate the process of economic decision making
e Acquire knowledge on basic financial management aspects
e Develop the skills to analyze financial statements

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Evaluate the economic theories, cost concepts and pricing policies

2. Understand the market structures and integration concepts

3. Understand the measures of national income, the functions of banks and concepts of
globalization

4. Apply the concepts of financial management for project appraisal

5. Understand accounting systems and analyze financial statements using ratio analysis

ECONOMICS, COST AND PRICING CONCEPTS 09
Economic theories — Demand analysis — Determinants of demand — Demand forecasting — Supply —
Actual cost and opportunity cost — Incremental cost and sunk cost — Fixed and variable cost — Marginal
costing — Total cost — Elements of cost — Cost curves — Breakeven point and breakeven chart —
Limitations of break even chart — Interpretation of break even chart — Contribution — P/V-ratio, profit-
volume ratio or relationship — Price fixation — Pricing policies — Pricing methods

CONCEPTS ON FIRMS AND MANUFACTURING PRACTICES 09
Firm — Industry — Market — Market structure — Diversification — Vertical integration — Merger —
Horizontal integration

NATIONAL INCOME, MONEY AND BANKING, ECONOMIC 09

ENVIRONMENT

National income concepts — GNP — NNP — Methods of measuring national income — Inflation —
Deflation — Kinds of money — Value of money — Functions of bank — Types of bank — Economic
liberalization — Privatization — Globalization

CONCEPTS OF FINANCIAL MANAGEMENT 09
Financial management — Scope — Objectives — Time value of money — Methods of appraising project
profitability — Sources of finance — Working capital and management of working capital

ACCOUNTING SYSTEM, STATEMENT AND FINANCIAL ANALYSIS 09
Accounting system — Systems of book-keeping — Journal — Ledger — Trail balance — Financial
statements — Ratio analysis — Types of ratios — Significance — Limitations

L:45 TOTAL: 45
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Prasanna Chandra, “ Financial Management” (Theory & Practice) TMH
Weston & Brigham, “ Essentials of Managerial Finance”

Pandey, I. M., “Financial Management”

“Fundamentals of Financial Management”- James C. Van Horne.

“Financial Management & Policy” -James C. Van Horne

“Management Accounting & Financial Management”- M. Y. Khan & P. K. Jain
“Management Accounting Principles & Practice” -P. Saravanavel
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U13ECTE21  ADVANCED DIGITAL SIGNAL PROCESSING
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Course Objectives
e To study the parametric and nonparametric methods for power spectrum estimation.
e To design filters for estimation of desired signal
e To study adaptive filtering techniques and the applications of adaptive filtering.
e To study the fundamentals of multirate signal processing.
e To know the basic concepts of wavelet transforms

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Distinguish between parametric and nonparametric methods for power spectrum
estimation.
Employ the concepts of linear prediction and wiener filtering.
Explain concepts of adaptive filtering
Apply multirate signal processing to real time requirements
Correlate wavelets and wavelet transform for signal processing

ok wn

SPECTRUM ESTIMATION 09
Introduction to power spectrum estimation - Parameter estimation - Bias and consistency — Non
parametric methods- Periodogram - Modified Periodogram — Bartlett Method - Welch Method -
Blackman-Tukey method - ARMA, AR, MA processes- Yule-Walker equations - Parametric
methods for spectral estimation.

LINEAR PREDICTION AND ESTIMATION 09
Forward and backward linear prediction — Lattice filter realization- Optimum Filtering — FIR
Weiner filter — Filtering and Linear prediction — Non-causal and causal IR Weiner filters

ADAPTIVE FILTERS 09
Principles of adaptive filters - FIR adaptive filters — Newton’s steepest descent adaptive filter —
LMS adaptation algorithms —RLS algorithm, Applications - Noise cancellation — channel
equalization — echo cancellers.

MULTIRATE SIGNAL PROCESSING 09
Decimation — Interpolation — Multi-stage implementation of multirate system - Filter Design
and implementation for sampling rate conversion - Direct form FIR filter structures —
Implementation of digital filter banks-Subband coding-Quadrature mirror filter-Case study on
subband coding of speech signals

WAVELET TRANSFORM 09

Fourier Transform and its limitations — Short Time Fourier Transform — Continuous Wavelet

Transform - Multi-resolution analysis - Discrete Wavelet Transform - Haar Wavelet — Daubechies

Wavelet — Implementation of wavelet transform with sub-band coding.

L:45 TOTAL: 45Hrs
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Monson H.Hayes — “Statistical Digital Signal Processing and Modeling ”, Wiley Eastern,
2002.

Sanjit K. Mitra, “Digital Signal Processing: A Computer Based Approach ”, 2nd Edition,
Tata McGraw-Hill, 2001.

John G.Proakis, Dimitris G.Manolakis, “Digital Signal Processing, Principles,
Algorithms and Applications”, PHI, 3" Edition, 2000.

Roberto Crist, “Modern Digital Signal Processing ”, Thomson Brooks/Cole, 2004.

C. Sidney Burrus, Ramesh A. Gopinath, Haitao Guo, “Introduction to Wavelets and Wavelet
Transforms”, Prentice Hall, 1998.
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U13ECTE?22 HIGH SPEED NETWORKS
L T P C
3 0 O 3
Course Objectives
e Students will get an introduction about ATM and Frame relay.
e Students will be provided with an up-to-date survey of developments in High Speed

Networks.

e Enable the students to know techniques involved to support real-time traffic and congestion
control.

e To study integrated and differentiated services.

e Get introduced to protocols for QOS Support

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Recognize various types of High speed networks.
2. Analyze the congestion control techniques for ATM and TCP networks.
3. Identify the traffic management schemes.
4. Discuss Integrated and Differentiated services.
5. Assess different protocols to achieve the required QOS.

HIGH SPEED NETWORKS 09
Frame Relay Networks — Asynchronous transfer mode — ATM Protocol Architecture, ATM
logical Connection, ATM Cell — ATM Service Categories — AAL. High Speed LANSs: Fast
Ethernet, Gigabit Ethernet, Fiber Channel — High speed Wireless networks — Architecture of
802.11n.

CONGESTION AND TRAFFIC MANAGEMENT 09
Queuing Analysis —Queuing Models — Single Server Queues — Effects of Congestion —
Congestion Control — Traffic Management — Congestion Control in Packet Switching
Networks — Frame Relay Congestion Control.

TCP AND ATM CONGESTION CONTROL 09
TCP Flow control — TCP Congestion Control — Retransmission — Timer Management —
Exponential RTO backoff - KARN’s Algorithm — Window management — Performance of TCP
over ATM.

INTEGRATED AND DIFFERENTIATED SERVICES 09
Integrated Services Architecture — Approach, Components, Services — Queuing Discipline, FQ,
PS, BRFQ, GPS, WFQ — Random Early Detection, Differentiated Services.

PROTOCOLS FOR QOS SUPPORT 09
RSVP —Goals & Characteristics, Data Flow, RSVP operations, Protocol Mechanisms —
Multiprotocol Label Switching — Operations, Label Stacking, Protocol details — RTP — Protocol
Architecture, Data Transfer Protocol, RTCP

L:45 TOTAL: 45HTrs
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1. William Stallings, “High Speed Networks and Internet”, Second Edition, Prentice Hall,

2002
2. Warland & Pravin Varaiya, “High Performance Communication Networks”,Second

Edition, Jean Harcourt Asia Pvt. Ltd., 2000
3. Irvan Pepelnjk, Jim Guichard and Jeff Apcar, “MPLS and VPN architecture”, Cisco Press,

Volume 1 and 2, 2003
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U13ECTEZ23 ADVANCED COMPUTER ARCHITECTURE
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Course Objective

e To make students know about the Parallelism concepts in Programming

To give the students an elaborate idea about the different memory systems and buses.

To introduce the advanced processor architectures to the students.

To make the students know about the importance of multiprocessor and multicomputers.

To study about data flow computer architectures

Course Outcomes:

After the successful completion of the course, the student would be able to
1. Demonstrate concepts of parallelism in hardware/software.

Discuss memory organization and mapping techniques.

Describe architectural features of advanced processors.

Interpret performance of different pipelined processors.

Explain data flow in arithmetic algorithms.

Al ol ol

PARALLEL COMPUTER MODELS 09
Evolution of Computer architecture, system attributes to performance, Multi processors and multi
computers, Multi-vector and SIMD computers, PRAM and VLSI models-Parallelism in
Programming, conditions for Parallelism-Program Partitioning and Scheduling-program flow
Mechanisms-Speed up performance laws-Amdahl’s law, Gustafson’s law-Memory bounded
speedup Model.

MEMORY SYSTEMS AND BUSES 09
Memory hierarchy-cache and shared memory concepts-Cache memory organization-cache
addressing models, Aliasing problem in cache, cache memory mapping techniques-Shared memory
organization-Interleaved memory organization, Lower order interleaving, Higher order
interleaving. Backplane bus systems-Bus addressing, arbitration and transaction.

ADVANCED PROCESSORS 09
Instruction set architectures-CISC and RISC scalar processors-Super scalar processors-VLIW
architecture- Multivector and SIMD computers-Vector processing principles-Cray Y-MP 816
system-Inter processor communication

MULTI PROCESSOR AND MULTI COMPUTERS 09
Multiprocessor system interconnects- Cross bar switch, Multiport memory-Hot spot problem,
Message passing mechanisms-Pipelined processors-Linear pipeline, on linear pipeline-Instruction
pipeline design-Arithmetic pipeline design.

DATA FLOW COMPUTERS AND VLSI COMPUTATIONS 09
Data flow computer architectures-Static, Dynamic-VLSI Computing Structures-Systolic array
architecture, mapping algorithms into systolic arrays, Reconfigurable processor array-VLSI matrix
arithmetic processors-VLSI arithmetic models, partitioned matrix algorithms, matrix arithmetic
pipelines.

L:45 TOTAL: 45
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1. Kai Hwang, "Advanced Computer architecture Parallelism ,scalablity ,Programmablity”,Mc
Graw Hill,N.Y, 2003

Kai Hwang and F.A.Briggs, ”Computer architecture and parallel processor ”’ Mc Graw Hill,
N.Y, 1999
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U13ECTE24 AUTOMOTIVE ELECTRONICS - EMBEDDED SOFTWARE
DEVELOPER

Course Objective

To provide Automotive Electronics related domain exposure and to establish a learning platform
for embedded system development environment with the application of engineering aspects in the
development life cycle of projects for automobiles.

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Describe various electrical and electronic systems in automobile.
2. Discuss embedded system using RISC processor.
3. Apply concepts for Embedded System development.
4. Interpret different control system modules.
5. Explain embedded system communication protocols in automobiles

AUTOMOBILE ELECTRICALS AND ELECTRONICS 08
Basic Electrical Components and their operation in an automobile - Starting systems, Charging
systems — ignition systems- Electronic fuel control- Environmental legislation for pollution-
Overview of vehicle electronic systems- Power train subsystem- chassis subsystem- comfort and
safety subsystems.

INTRODUCTION TO EMBEDDED SYSTEMS 08
Embedded Systems definition - Components of Embedded systems — Microprocessor -
Classification of Microprocessors- Microcontrollers- Memory - Peripherals. Introduction to an
embedded board (TMS470 based / ARM9 based) for hands on lab sessions (RISC processor based
with standard peripherals / interfaces and 1/0s)

OPERATING SYSTEM IN EMBEDDED ENVIRONMENT 07
Introduction to OS - General Purpose OS, RTOS -, Kernel - Pre-emptive & Non pre-emptive,
Scheduler, Interrupt - Interrupt latency and Context Switch Latency- Board Support package, Task
- Multi-tasking, Task synchronization, Inter-task communication, Features of a typical embedded
RTOS (UC/OS-11)

INTEGRATED DEVELOPMENT ENVIRONMENT 08
Integrated Development Environment (IDE)- Getting Started, Hardware / Software Configuration
(Boot Service, Host — Target Interaction), Booting, Reconfiguration, Managing IDE, Target
Servers, Agents, Cross — Development, debugging- Introduction to an IDE for the lab board —
RTOS, PC based debugger.

EMBEDDED SYSTEM IN AUTOMOTIVE APPLICATIONS 12
Engine Management systems - Diesel / Gasoline systems, Various sensors used in system -
Vehicle safety systems- electronic control of braking and traction- Introduction to control elements
and control methodology- Electronic transmission control- Body electronics - Infotainment
systems — Navigation systems- system level tests — Software calibration using engine and vehicle
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dynamometers- Environmental tests for electronic control units.

EMBEDDED SYSTEM COMMUNICATION PROTOCOLS 04
Introduction to Control networking- Communication protocols in embedded systems - SPI, 1°C,
USB, -Vehicle communication protocols — Introduction to CAN, LIN, FLEXRAY, MOST, KWP
2000- Details of CAN

L:45 TOTAL: 45

REFERENCES

1. R.K.Jurgen, “Automotive electronics handbook” McGraw Hill Professional, 1999

2. Paul Pop, Petru Eles, Zebo Peng “Analysis and Synthesis of Distributed Real-Time
Embedded Systems” Springer, 21-Dec-2004

3. B. Kanta Rao “Embedded Systems” PHI Learning Pvt. Ltd.2011

127

Signature of the Chairman
BOS/ECE



http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Paul+Pop%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Petru+Eles%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Zebo+Peng%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22B.+Kanta+Rao%22

U13ECTE25 ADVANCED MICROPROCESSORS AND
MICROCONTROLLERS

Course Objective
e To introduce the concepts in internal programming model of Intel family of

MICroprocessors.
e To introduce the programming techniques using MASM, DOS and BIOS function calls.
e To introduce the basic architecture of Pentium family of processors.
e To introduce the architecture programming and interfacing of 16 bit microcontrollers.
e To introduce the concepts and architecture of RISC processor and ARM.

Course Outcomes:

After the successful completion of the course, the student would be able to
1. Explain architecture and addressing modes of generic microprocessor.

[llustrate simple programming using standard instructions.

Discuss memory management features of Pentium processor

Develop application using interfacing peripherals

Describe architecture of RISC processor

ok own

ADVANCED MICROPROCESSOR ARCHITECTURE 09
Microprocessor Architecture-Real mode memory addressing — Protected Mode Memory addressing

—Memory paging - Data addressing modes — Program memory addressing modes — Stack memory
addressing modes — Data movement instructions — Program control instructions- Arithmetic and
Logic Instructions

MODULAR PROGRAMMING AND ITS CONCEPTS 09
Modular programming —Using keyboard and Video display —Data Conversions- Disk files-
Interrupt hooks- using assembly languages with C/ C++

PENTIUM PROCESSORS 09
Introduction to Pentium Microprocessor — Special Pentium registers- Pentium memory

management — New Pentium Instructions —Pentium Processor —Special Pentium pro features —
Pentium 4 processor.

16-BIT MICRO CONTROLLER 09
8096/8097 Architecture-CPU registers -RALU-Internal Program and Data memory Timers- High

speed Input and Output —Serial Interface-1/O ports —Interrupts —A/D converter-Watch dog timer
Power down feature —Instruction set- External memory Interfacing —External I/O interfacing.

128

Signature of the Chairman
BOS/ECE




RISC PROCESSORS AND ARM 09
The RISC revolution — Characteristics of RISC Architecture — The Berkeley RISC — Register
Windows — Windows and parameter passing — Window overflow — RISC architecture and
pipelining — Pipeline bubbles — Accessing external memory in RISC systems — Reducing the
branch penalties — Branch prediction — The ARM processors — ARM registers — ARM
instructions — The ARM built-in shift mechanism — ARM branch instructions — sequence control —
Data movement and memory reference instructions

L:45 TOTAL: 45

REFERENCES

1. Barry B.Brey, “The Intel Microprocessors 8086/8088, 80186/80188, 80286, 80386 80486,

Pentium, Pentium Pro Processor, Pentium 11, Pentium 111, Pentium 4, Architecture,

Programming and interfacing”, Pearson/Prentice Hall, 2009

John Peatman, “Design with Microcontroller”, Prentice Hall, 1998

3. Alan Clements, “The principles of computer Hardware ”, 3" Edition, Oxford University
Press, 2003

4. Rajkamal, “ The concepts and features of micro controllers 68HC11,8051 and 8096, 2/e,
S.Chand publications,2005
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U13ECTEZ26 VIRTUAL INSTRUMENTATION

o

Course Objective
e To know about virtual versus traditional instruments, programming techniques
To know about A/D and D/A converter and data acquisition.
To know about PC buses, Instrumentation buses and network protocols.
To design using VI software of controllers
To know about PC operating system and instrumentation.

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Define virtual instrumentation concepts.
2. Describe acquisition methodologies.
3. Compare traditional and virtual instrumentation.
4. Discuss operating systems required for virtual instrumentation.
5. Illustrate implementation methods for instrumentation.

INTRODUCTION 09
Virtual Instrumentation - Definition and Flexibility - Block diagram and Architecture for
Virtual Instruments versus Traditional Instruments - Review of software in Virtual
Instrumentation - VI Programming techniques - VI, sub VI, Loop and Charts, Arrays, Clusters
and Graphs, Case and Sequence Structures, Formula nodes, String and File Input / Output.

DATA ACQUISITION IN VI 09
A/D and D/A converters, Plug-in Analog Input / Output cards — Digital Input and Output Cards,
Organization of the DAQ VI system — Opto-isolation — Performing analog input and analog output
— Scanning multiple analog channels — Issues involved in selection of Data acquisition cards — Data
acquisition modules with serial communication — Design of digital voltmeter with transducer input
—Timers and Counters.

COMMUNICATION NETWORKED MODULES 09
Introduction to PC Buses — Local busses:- ISA, PCI, RS232, RS422 and RS485 — Interface Buses:-
USB, PCMCIA, VXI, SCXI and PXI —Instrumentation Buses :- Modbus and GPIB — Networked
busses — ISO/OSI Reference model, Ethernet and TCP/ IP Protocols.

REAL TIME CONTROL IN VI 09
Designs using V1 Software - ON/OFF controller — Proportional controller — Modeling and basic
control of level and reactor processes — Case studies on development of HMI, SCADA in VI

OPERATING SYSTEM AND HARDWARE OVERVIEW 09
PC architecture, current trends, operating system requirements, PC based instrumentation, analog
and digital interfaces, PXI and SCXI main frame - modular instruments — Transducers — power,
speed and timing considerations.

L:45 TOTAL: 45
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REFERENCES
1. Garry M Johnson, “Lab view Graphical Programming”, Tata McGraw Hill. 2" Edition, 1996.

2. Lisa K Wells, ”’Lab view for Everyone”, Prentice Hall of India.1996.
3. Barry Paton, “Sensor, transducers and Lab view”, Prentice Hall of India 2000.
4,

Buchanan, W. “Computer buses”, CRC Press 2000
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U13ITT504 JAVA PROGRAMMING
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Course Objectives:
e Understand object-oriented programming concepts supported by Java.

e To learn the Java programming language fundamentals: its syntax, idioms, patterns, and
styles.
e To learn the essentials of the Java class library

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Explain how Java provides support for principles of object oriented-programming, specifically

abstraction, encapsulation, inheritance, and polymorphism.

Explain the concepts of exception handling, life cycle of thread, Applet class.

Build applications that include GUIs and event driven programming using swings.

Explain the communication between client & server using sockets and database connectivity.
Test a java program/application for errors & exceptions.

aR N

09
Java Fundamentals — Control Structures — Classes — Methods - Garbage Collection — Inheritance-
Packages

09
Interfaces — Exception Handling - String Handling —Enumerations —Type Wrappers-Autoboxing-
Generics
Multithreading and 1/0 Package 09

Multithreading: Thread model - Life Cycle — Synchronization - Inter-thread Communication — 1/O
Package: File class — Stream classes — Util package: Collection Interfaces — Collection classes.

Accessing databases with JDBC and Networking 09
Accessing databases with JDBC: Creating and Manipulating database-Row Set Interface-Prepared
Statements-Stored Procedures-Transaction Processing.

Networking: Manipulating URLS-TCP/IP Sockets-Datagrams

GUI Components 09
GUI Components-Part I: Introduction-Swing Components: JButton-JTextField-JRadioButton-
JcheckBox-JComboBox-JList-JPanel-JTextArea-Adapter classes-Event handling-Layout Managers
Graphics and Java 2D- Applets.

L:45 TOTAL: 45Hrs
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Herbert Schildt, “The Complete Reference — Java”, Tata McGraw Hill, Eighth edition, 2011
(Unit I - 11).

Deitel and Deitel, “Java: How to Program”, Ninth Edition, Prentice Hall, Ninth
Edition,2011(UNIT IV,V)

Bruce Eckel , ”Thinking in Java”, Fourth Edition, Pearson Education, 2006

Cay S. Horstmann, Gary Cornell, ”Core Java, Volume I—Fundamentals”, Eighth Edition, Sun
Microsystems, 2011.

Cay S. Horstmann, ”Core Java, Volume II—Advanced Features”, Eighth Edition, Sun
Microsystems.

Ying Bai “Practical Database Programming with Java”, Wiley Publication, 2011.

Marc Loy, Robert Eckstein, Dave Wood, James Elliott, Brian Cole,” Java Swing”, Second
Edition,2012
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U13ECTE31 SPEECH PROCESSING
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Course Objectives
e To introduce the models for speech production
To develop time domain techniques for estimating speech parameters
To develop frequency domain techniques for estimating speech parameters
To introduce a predictive technique for speech compression
To understand speech recognition, synthesis and speaker identification.

Course Outcomes
After the successful completion of the course, the student would be able to
1. Identify nature of speech generation and modeling
2. Classify different methods for speech processing
3. Apply mathematical tools to module speech
4. Infer different speech coding techniques.
5. Estimate various speech parameters with appropriate techniques

NATURE OF SPEECH SIGNAL 09
Speech production mechanism, Classification of speech, sounds, nature of speech signal, models of
speech production.

Speech signal processing: purpose of speech processing, digital models for speech signal, Digital
processing of speech signals, Significance, short time analysis.

TIME DOMAIN METHODS FOR SPEECH PROCESSING 09
Time domain parameters of speech, methods for extracting the parameters, Zero crossings, Auto
correlation function, pitch estimation.

FREQUENCY DOMAIN METHODS FOR SPEECH PROCESSING 09
Short time Fourier analysis, filter bank analysis, spectrographic analysis, Format extraction, pitch
extraction, Analysis - synthesis systems.

LINEAR PREDICTIVE CODING OF SPEECH 09
Formulation of linear prediction problem in time domain, solution of normal equations, Interpretation
of linear prediction in auto correlation and spectral domains.

SPEECH ANALYSIS AND SYNTHESIS 09
Cepstral analysis of speech, formant and pitch estimation, Applications of speech processing -
Speech recognition, Speech synthesis and speaker verification.

L:45 TOTAL: 45
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L.R. Rabiner and R.E Schafer, “Digital processing of speech signals”, Prentice Hall, 1978.
L.R. Rabiner and Biling Hwang Juang, “Fundamentals of Speech recognition”, Pearson
Education, 2003.

J.L Flanagan, “Speech Analysis Synthesis and Perception ” - 2™ Edition - Springer Verlag,
1972.

I.H.Witten, “Principles of Computer Speech ”, Academic press, 1983.

Thomas F. Quateri, “Discrete-Time Speech Processing — Principles and Practice ”, Pearson

Education, 2004.
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U13ECTES32 DIGITAL IMAGE PROCESSING
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COURSE OBJECTIVES
e To study the image fundamentals and mathematical transforms necessary for image
processing.
To study the image enhancement techniques
To study image restoration procedures.
To study the image compression procedures.
To study the image segmentation and representation techniques.

Course Outcomes

After the successful completion of the course, the student would be able to
1. Review the fundamental concepts of a digital image processing system
Analyze images in the frequency domain using various transforms

2

3. Evaluate the techniques for image enhancement and image restoration.
4. Categorize various compression techniques.
5

Interpret Image compression standards

DIGITAL IMAGE FUNDAMENTALS 09
Elements of visual perception — Image sensing and acquisition - Image sampling and
quantization — Color images — RGB model - Basic relationship between pixels — Basic gray
level transformations — Histogram - Equalization and S pecification.

IMAGE TRANSFORMS 09
Basics of 1D and 2D image transforms - Separable Transforms - One dimensional Fourier
Transform - DFT — Two dimensional Fourier Transform - Discrete Cosine Transform -

Walsh — Hadamard Transform — Wavelet transform - Haar transform — Properties.

IMAGE SEGMENTATION AND REPRESENTATION 09
Detection of discontinuities - Point, Line and Edge detection — Gradient operators - Edge linking
— Graph theoretic technique - Thresholding - global andadaptive—Region-based segmentation —
Boundary representation - chain codes- Polygonal approximation — Signatures — skeletons -
Boundary segments — Boundary descriptors: Shape numbers - Fourier descriptors - Regional
descriptors —topological descriptors.

IMAGE ENHANCEMENT AND RESTORATION 09
Image Enhancement: Spatial Domain Methods - Image subtraction — Image averaging — Spatial
filtering - Smoothing, Sharpening filters — First and Second Derivatives — Frequency Domain
Methods — Filtering - Smoothing and Sharpening filters — Butterworth and Gaussian.

Image Restoration: Model of Image Degradation/ Restoration process — Linear, position—
invariant degradation - Estimating the degradation function - Inverse filtering - Weiner
filtering — Unconstrained restoration.
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IMAGE COMPRESSION 09
Introduction to image compression — Lossy and Lossless compression — Sequential and
Progressive Compression — Rate/Distortion optimization - Parameters of compression -
Huffman coding —Run Length Coding — Predictive coding— DPCM - Transform
coding - Vector quantization - Image compression standards: JPEG, JPEG2000.

L:45 TOTAL.: 45
REFERENCES
1. R.C.Gonzalez, R. E. Woods, “Digital Image Processing”, Prentice-Hall, 2008, 2"
Edition
2. David Salomon, “Data Compression”, Springer Verlag New York Inc., 2006, 4th
Edition
3. Dr. S. Jayaraman, “Digital Image Processing”, Tata McGraw-Hill, 2009.

4. William K Pratt, “Digital Image Processing”, John Wiley and Sons, 2007, 4th
Edition.

5.  Millman Sonka, Vaclav Hlavac and Roger Boyle, “Image Processing, Analysis and
Machine Vision”, Thompson Learmning, 1999.
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U13ECTES3 SOFT COMPUTING
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COURSE OBJECTIVES
e To become familiar with various Soft Computing Techniques
+ To introduce different evolutionary and swarm algorithms
+ To bring in the ideas of fuzzy sets, fuzzy logic and use of heuristics

Course Outcomes
After the successful completion of the course, the student would be able to
1. List various soft computing techniques.
2. Discuss basics of supervised and unsupervised learning for adaptive networks.
3. Interpret Fuzzy rules, reasoning and models.
. Analyze neuro-fuzzy inference systems for classification and regression.
. Outline the basics of genetic algorithm.

[SAIE S

INTRODUCTION TO SOFT COMPUTING AND NEURAL NETWORKS 09
Introduction - Soft computing constituents — From conventional Al to computational intelligence
— Evolutionary computation — Neuro-Fuzzy and soft computing characteristics

GENETIC ALGORITHMS 09
Introduction to Genetic Algorithm (GA) — Goals of optimization — Simple GA — Simulation —
Important similarities - Applications of GA — Rise of GA - GA application of historical interest —
Improvements in basic technique - DeJong and function optimization

NEURAL NETWORKS 09
Adaptive networks — Back propagation for feed forward networks — Batch learning — Pattern by
pattern learning - Supervised learning neural networks — Radial basis function networks —
Unsupervised learning neural networks — Competitive learning network — Kohonen self
organising networks- Hebbian learning

FUZZY LOGIC 09
Fuzzy sets — Set theoretic operations — Fuzzy rules and fuzzy reasoning — Extension principle and
fuzzy relation — Fuzzy If-then rules - Fuzzy inference systems — Mamdani fuzzy models — Sugeno
fuzzy models — Tsukamoto fuzzy models

NEURO-FUZZY MODELING 09
Adaptive neuro-fuzzy Inference systems — Classification and regression trees — Decision trees —
CART algorithm for tree induction - Data clustering algorithms

L:45 TOTAL: 45
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REFERENCES

1. Jyh-Shing Roger Jang, Chuen-Tsai Sun and Eiji Mizutani, “Neuro-Fuzzy and Soft
Computing: A Computational Approach to Learning and Machine Intelligence”, New
Delhi: Prentice-Hall of India, 2003.

2. David E. Goldberg, “Genetic Algorithms in Search, Optimization and Machine
Learning ”, Singapore: Addison Wesley, 2001.

3. James A. Freeman and David M. Skapura, “Neural Networks Algorithms, Applications,
and Programming Techniques”. New Delhi: Pearson Education, 2003.

4, Mitchell Melanie, “An Introduction to Genetic Algorithm”. New Delhi: Prentice Hall,
1998.

5. George J. Klir and Bo Yuan, “Fuzzy Sets and Fuzzy Logic-Theory and Applications”
New Delhi: PHI 1995.

6. Jacek M. Zurada, "Introduction to Artificial Neural Systems”. Boston: PWS Publishers,
1992.
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U13ECTE34 TELECOMMUNICATION SYSTEM MODELING AND
SIMULATION

COURSE OBJECTIVES
e To learn simulation of random variables and random process
To learn modeling of radio communication channels
To understand various simulation techniques
To understand simulation methodologies and performance evaluation
To analyze some digital communication, optical communication and satellite
communication techniques as case studies through simulation.

Course Outcomes

After the successful completion of the course, the student would be able to
Review algorithms to generate random numbers and random process
Distinguish various channel models

Analyze performance of channel models

Evaluate communication systems using simulation models

Identify simulation models for advanced communication systems

arwdE

SIMULATION OF RANDOM VARIABLES AND RANDOM PROCESS 09
Generation of random numbers and sequence, Gaussian and uniform random numbers
Correlated random sequences, Testing of random numbers generators, Stationary and uncorrelated
noise, Goodness of fit test

MODELING OF COMMUNICATION SYSTEMS 09
Radio frequency and optical sources, Analog and Digital signals, Communication channel and
models, Free space channels, Multipath channel and discrete channel noise and interference

ESTIMATION OF PERFORMANCE MEASURE FOR SIIMULATION 09
Quality of estimator, Estimation of SNR, Probability density function and bit error rate, Monte
Carlo method, Importance sampling method, Extreme value theory

SIMULATION AND MODELING METHODOLOGY 09
Simulation environment, Modeling considerations, Performance evaluation techniques, Error
source simulation, Validation

CASE STUDIES 09
Simulations of QAM digital radio link in environment- Light wave communication link and
satellite system.

L:45 TOTAL: 45
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MC.Jeruchim, P.Balaban and Sam K Shanmugam, “Simulationof
communication Systems: Modeling, Methodology and Techniques “, Plenum press,
New

York, 2000.

Averill.M.Law and W.David Kelton, "Simulation Modeling and Analysis”,
McGraw- Hill Inc., 2007

Geoffrey Gorden, “System Simulation”, 2nd Edition, Prentice Hall of India, 1992
W.Turin, “Performance Analysis and Modeling of Digital Transmission
Systems”,

Computer Science Press, New York,2004

Jerry banks and John S.Carson, “Discrete Event System Simulation ”, Prentice Hall of
India, 2009
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U13ECTE35 TELECOMMUNICATION SWITCHING NETWORKS
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COURSE OBJECTIVES
e To introduce the concepts of SONET/SDH multiplexing.
e To introduce the concepts of space switching, time switching and combination switching.
e To introduce the need for network synchronization and study synchronization issues.
e To study the outline network control and management issues.
e To introduce the concept of Traffic Engineering
Course Outcomes:
After the successful completion of the course, the student would be able to
Describe different multiplexing techniques.
Express the concepts of Digital Switching.
Review the performance analysis of network traffic.
Outline the ISDN architecture and Digital Loop Carrier Systems.
Analyze the Characteristics of a network.

ukonpE

MULTIPLEXING 09
Transmission Systems — FDM — TDM — SONET/SDH: SONET Multiplexing Overview —
SONET Frame Formats — SONET Operations — Administration and Maintenance — Payload
Framing and Frequency Justification — Virtual Tributaries — DS3 Payload Mapping — E4

Payload Mapping —SONET Optical Standards — SONET Networks- SONET Rings:
Unidirectional Path-Switched Ring — Bidirectional Line — Switched Ring.

DIGITAL SWITCHING 09
Switching Functions — Space Division Switching — Time Division Switching — two dimensional
Switching: STS Switching — TST Switching —4 ESS Toll Switch — Digital Cross-Connect
Systems — Digital Switching in an Analog Environment — Elements of SS7 signaling..

NETWORK SYNCHRONIZATION CONTROL AND MANAGEMENT 09
Timing: Timing Recovery — Phase Locked Loop — Clock Instability —Jitter Measurements —
Systematic Jitter — Timing Inaccuracies: Slips — Asynchronous Multiplexing — Network
Synchronization — Network Control — Network Management

DIGITAL SUBSCRIBER ACCESS 09
ISDN: ISDN Basic Rate Access Architecture — ISDN U Interface — ISDN D Channel Protocol —
High-Data-Rate Digital Subscriber Loops: Asymmetric Digital Subscriber Line —~VDSL- Digital
Loop Carrier Systems: Universal Digital Loop Carrier Systems — Integrated Digital Loop Carrier
Systems — Next-Generation Digital Loop Carrier — Fiber in the Loop — Hybrid Fiber Coax
Systems —Voice band Modems: PCM Modems — Local Microwave Distribution Service —
Digital Satellite Services.

TRAFFIC ANALYSIS 09
Introduction to traffic and queuing Theory, Network Traffic Load and Parameters, Grade of
Service Blocking Probability, Incoming traffic and service time characterization, Delay system:
Exponential service Times- Constant Service Times- Finite Queues.

L:45 TOTAL: 45
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Bellamy John- “Digital Telephony”, 3rd edition, John Wily & Sons- Inc, 2000
Thiagarajan Viswanathan, “Telecommunication switching systems and Network”,PHI-
2004
D N Krishna Kumar- “Telecommunication & Switching”, Sanguine Technical
Publishers- Bangalore-2008
J.E.Flood, “Telecommunication switching, Traffic and Networks”, Pearson Education
Ltd, New Delhi, 2001.

Syed R Ali “Digital switching systems”, McGraw-Hill, New York 1998.
R.A.Thomson, “Telephone switching Systems”, Artech House Publishers, 2000.
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U13ECTES36 NETWORK SECURITY AND CRYPTOGRAPHY
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COURSE OBJECTIVES

e  To know about various encryption techniques.
To understand the concept of Public key cryptography.
To study about message authentication and hash functions
To impart knowledge on Network security
To learn the basic concepts of system level security

Course Outcomes:

After the successful completion of the course, the student would be able to
Classify the symmetric encryption techniques.

Illustrate various Public key cryptographic techniques.

Evaluate the authentication and hash algorithms.

Discuss authentication applications

Summarize the intrusion detection and its solutions to overcome the attacks.

vhwnhE

SYMMETRIC CRYPTOGRAPHY 08
OSI Security Architecture — Classical Encryption techniques — Block Cipher Principles — Data
Encryption Standard — Block Cipher Design Principles — AES Cipher — Stream Cipher-RC4 —
Placement of Encryption Function

PUBLIC KEY CRYPTOGRAPHY 11
Introduction to Number Theory - Public Key Cryptography and RSA - Key Management —
Diffie-Hellman key Exchange — Elliptic Curve Arithmetic and Cryptography

AUTHENTICATION AND HASH FUNCTION 10
Authentication requirements — Authentication functions — Message Authentication Codes —
Hash Functions — Security of Hash Functions and MACs — Secure Hash Algorithm -

HMAC- Digital Signatures — Digital Signature Standard

NETWORK SECURITY 08
Authentication Applications: Kerberos — X.509 Authentication Service — Electronic Mail
Security — PGP — SIMIME — IP Security —Case study: Secure Electronic Transaction

SYSTEM LEVEL SECURITY 08
Intrusion detection — password management — Viruses and related Threats — Virus Counter
measures — Firewall Design Principles

L:45 TOTAL: 45
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REFERENCES

1. William Stallings, “Cryptography and Network Security — Principles and Practices”,
Prentice Hall of India, Fourth Edition, 2011.

2. Atul Kahate, “Cryptography and Network Security ”, Tata McGraw-Hill, reprint,2008

3. Bruce Schneier, “Applied Cryptography”, 2nd Edition John Wiley & Sons Inc, reprint
2008

4. Charles B. Pfleeger, Shari Lawrence Pfleeger, “Security in Computing ”, Third Edition,
Pearson Education, 2003
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U13ECTEA41 MOBILE COMMUNICATION
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COURSE OBJECTIVE

e To understand the basic cellular system concepts.

e To have an insight into the various propagation models and the speech coders used in mobile
communication.

¢ To have knowledge of the mobile system specifications.

e To understand the multiple access techniques and interference reduction techniques in mobile
communication.

¢ To gain knowledge of the various cellular mobile standards.

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Discuss cellular radio concepts
2. Identify various propagation effects
3. Analyze various methodologies to improve the cellular capacity.
4. Classify multiple access techniques in mobile communication.
5. Outline cellular mobile communication standards

CELLULAR CONCEPT AND SYSTEM DESIGN FUNDAMENTALS 09
Introduction to wireless and cellular communications, Evolution of mobile communications, trends in
cellular radio and personal communications.

Cellular Concept: Frequency reuse, channel assignment, Handoff, Interference and System capacity,
Trunking and Grade of Service, Improving coverage and capacity in cellular systems.

RADIO PROPAGATION AND SPEECH CODERS 09
Link budget design, Propagation models, Small scale Multipath propagation, Impulse response model,
Small scale multipath measurements, parameters of mobile multipath channels, Types of small scale
fading, Statistical models for multipath fading channels.

Speech coders for mobile communications — Selection of speech coder - Linear predictive coders,
CELP, RELP, GSM Codec.

SYSTEM SPECIFICATIONS 09
Power, Modulation, Signaling format, Call processing, Cell coverage for signal and traffic, Cell site
and Mobile antennas, Frequency management and channel assignment, operational techniques and
technologies, cellular switching equipment, Mobile telephone switching office.

MULTIPLE ACCESS TECHNIQUES AND INTERFERENCE 09
Multiple Access Techniques: FDMA, TDMA, CDMA, SDMA, Capacity of Cellular CDMA and
SDMA.

Interference: Real-time co-channel interference - Measurements, Reduction of co-channel
interference, Diversity receiver, Non co-channel interference, near-end and far-end interference,
crosstalk
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CELLULAR STANDARDS
AMPS, ETACS, GSM, GPRS, EDGE, 1S-95, CDMA2000, WCDMA, UMTS, Concept of Cognitive

Radio, SDR.

L:45 TOTAL: 45

REFERENCES

1. William C. Y. Lee “-Mobile Cellular Telecommunications” -Second Edition- McGraw-Hill
International, 1998.

2. T.S.Rappaport, “Wireless Communications”: Principles and Practice, Second Edition,
Pearson Education/ Prentice Hall of India, Third Indian Reprint 2003.

3. Jochen Schiller, “Mobile Communications ”, Prentice Hall of India, Second Edition, 2003.

4. R. Blake, “Wireless Communication Technology”, Thomson Delmar, 2003.

5. William Stallings, “Wireless Communications and Networks”, Second Edition, Prentice
Hall of India 2008.

6. Juha Korhonen “-Introduction to 3G Mobile Communication”- Artech House-Second

Edition 2003
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U13ECTEA42 SATELLITE COMMUNICATION
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COURSE OBJECTIVES

To enable the student to become familiar with satellites and satellite services.
Study of satellite orbits and launching.

Study of earth segment and space segment components

Study of satellite access by various users.

Study of DTH and compression standards

Course Outcomes
At the end of the course the students will be able to:

1. Define orbital mechanics and launch methodologies
2. Describe satellite subsystems
3. Design link power budget for satellites
4. Compare competitive satellite services
5. Explain satellite access techniques
SATELLITE ORBITS 09

Kepler’s Laws, Newton’s law, orbital parameters, orbital perturbations, station keeping, geo stationary
and non Geo-stationary orbits — Look Angle Determination- Limits of visibility —eclipse-Sub satellite
point —Sun transit outage-Launching Procedures - launch vehicles and propulsion

SPACE SEGMENT AND SATELLITE LINK DESIGN 09
Spacecraft Technology- Structure, Primary power, Attitude and Orbit control, Thermal control and
Propulsion, communication Payload and supporting subsystems, Telemetry, Tracking and command.
Satellite uplink and downlink Analysis and Design, link budget, E/N calculation- performance
impairments-system noise, inter modulation and interference, Propagation Characteristics and
Frequency considerations- System Reliability and design lifetime.

SATELLITE ACCESS 09
Modulation and Multiplexing: Voice, Data, Video, Analog — digital transmission system, Digital video
Broadcast, multiple access: FDMA, TDMA, CDMA, Assignment Methods, Spread Spectrum
communication, compression — encryption.

EARTH SEGMENT 09
Earth Station Technology-- Terrestrial Interface, Transmitter and Receiver, Antenna Systems TVRO,
MATV, CATV, Test Equipment Measurements on G/T, C/No, EIRP, Antenna Gain. Case study:
Design an Uplink and Downlink for a typical satellite

SATELLITE APPLICATIONS 09
INTELSAT Series, INSAT, VSAT, Mobile satellite services: GSM, GPS, INMARSAT, LEO, MEO,
Satellite Navigational System. Direct Broadcast satellites (DBS)- Direct to home Broadcast (DTH),
Digital audio broadcast (DAB)- Worldspace services, Business TV(BTV), GRAMSAT, Specialized
services — E —mail, Video conferencing, Internet
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REFERENCES

1. Dennis Roddy, ‘Satellite Communication’, McGraw Hill International, 4th Edition, 2006.

Timothy Pratt, Charles Bostian & Jeremy Allmuti, "Satellite Communications”, John Wiley &

Sons. 2004

N.Agarwal, ‘Design of Geosynchronous Space Craft, Prentice Hall, 1986.

4. Bruce R. Elbert, ‘The Satellite Communication Applications’ Hand Book, Artech HouseBostan
London, 1997

5. Tri T. Ha, ‘Digital Satellite Communication’, |1 edition, 1990

6. Emanuel Fthenakis, ‘Manual of Satellite Communications’, McGraw Hill Book Co., 1984

w

7. Robert G. Winch, ‘Telecommunication Trans Mission Systems’, McGraw-Hill Book Co., 1983
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U13ECTEA43 RADAR AND NAVIGATIONAL AIDS
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COURSE OBJECTIVES
e To derive and discuss the Range equation and the nature of detection
e To detect moving targets and cluster.
e To understand tracking radars, principles of navigation and landing aids as related to
navigation

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Analyze various types of radar equipment.
2. Describe operation of Moving Target Indicator and pulse Doppler radar
3. Analyze features of Radar transmitters and receivers
4. Distinguish different navigation systems
5. Compare Navigation aids for direction finding and range of travel of aircrafts

INTRODUCTION TO RADAR 09
Basic Radar —The simple form of the Radar Equation- Radar Block Diagram- Radar Frequencies —
Applications of Radar — The Origins of Radar -The Radar equation-Introduction- Detection of

Signals in Noise- Receiver Noise and the Signal-to-Noise Ratio-Probability Density Functions-
Probabilities of Detection and False Alarm- Integration of Radar Pulses- Radar Cross Section of
Targets- Radar cross Section Fluctuations- Transmitter Power-Pulse Repetition Frequency- Antenna
Parameters-System losses — Other Radar Equation Considerations

MTI AND PULSE DOPPLER RADAR 09
Introduction to Doppler and MTI Radar- Delay —Line Cancellers- Staggered Pulse Repetition
Frequencies —Doppler Filter Banks - Digital MTI Processing - Moving Target Detector - Limitations
to MTI Performance - MTI from a Moving Platform (AMIT) - Pulse Doppler Radar — Other Doppler
Radar Topics- Tracking with Radar —Monopulse Tracking —Conical Scan and Sequential Lobing -
Limitations to Tracking Accuracy - Low-Angle Tracking - Tracking in Range - Other Tracking

Radar Topics -Comparison of Trackers - Automatic Tracking with Surveillance Radars (ADT).

DETECTION OF SIGNAL 09
Detection of Signals in Noise —Introduction — Matched —Filter Receiver —Detection Criteria —
Detectors —Automatic Detector - Integrators - Constant-False-Alarm Rate Receivers - The Radar
operator - Signal Management - Propagation Radar Waves - Atmospheric Refraction -Standard
propagation - Nonstandard Propagation - The Radar Antenna - Reflector Antennas - Electronically
Steered Phased Array Antennas - Phase Shifters - Frequency-Scan Arrays

Radar Transmitters- Introduction —Linear Beam Power Tubes - Solid State RF Power Sources -
Magnetron - Crossed Field Amplifiers - Other RF Power Sources - Other aspects of Radar
Transmitter.

Radar Receivers - The Radar Receiver - Receiver noise Figure - Superheterodyne Receiver -
Duplexers and Receiver Protectors- Radar Displays
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METHODS OF NAVIGATION 09
Introduction -Radio Direction Finding - The Loop Antenna - Loop Input Circuits - An Aural Null
Direction Finder - The Goniometer - Errors in Direction Finding - Adcock Direction Finders -
Direction Finding at Very High Frequencies - Automatic Direction Finders - The Commutated Aerial
Direction Finder - Range and Accuracy of Direction Finders Radio Ranges - The LF/MF Four

course Radio Range - VHF Omni Directional Range(VOR) - VOR Receiving Equipment - Range

and Accuracy of VOR - Recent Developments.Hyperbolic Systems of Navigation (Loran and Decca)
- Loran-A - Loran-A Equipment - Range and precision of Standard Loran - Loran-C The Decca
Navigation System - Decca Receivers - Range and Accuracy of Decca - The Omega System

DME and TACAN 09
Distance Measuring Equipment - Operation of DME - TACAN - TACAN Equipment

Aids to Approach and Landing - Instrument Landing System - Ground Controlled Approach System
- Microwave Landing System (MLS) Doppler Navigation - The Doppler Effect - Beam
Configurations -Doppler Frequency Equations - Track Stabilization - Doppler Spectrum -
Components of the Doppler Navigation System - Doppler range Equation - Accuracy of Doppler
Navigation Systems.

Inertial Navigation - Principles of Operation - Navigation Over the Earth - Components of an Inertial
Navigation System - Earth Coordinate Mechanization - Strapped-Down Systems - Accuracy of
Inertial Navigation Systems. Satellite Navigation System - The Transit System - Navstar Global
Positioning System (GPS)

L:45 TOTAL: 45

REFERENCES

Merrill 1. Skolnik ," Introduction to Radar Systems", Tata McGraw-Hill (3rd Edition) 2003.
Myron Kyton and W.R.FriedAvionics Naviagtion systems “John wiley & sons, 1997
Albert Helfrick.D, ”,Principles of Avionics”, Avionics communications Inc,2004
N.S.Nagaraja, ”,Elements of Electronic Navigation Systems, " 2nd Edition, Tata McGraw-
Hill, -2000

Peyton Z. Peebles:, ""Radar Principles”, John wiley, 2004

J.C Toomay, " Principles of Radar"’, 2nd Edition —Prentice Hall India, 2004
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U13ECTE44 REMOTE SENSING

w
o -
o U
w O

COURSE OBJECTIVE
e To study the concept of remote sensing.
To get an overview of EMR interaction with atmosphere and earth surface.
To understand the concepts of optical and microwave remote sensing
To know about Geographic Information System.
To learn Remote sensing application

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Describe basic remote sensing concepts
2. Outline EMR interaction with atmosphere and earth surfaces
3. Explain spatial data and spatial analysis for remote sensing.
4. ldentify image classification techniques
5. Relate remotely sensed data for environmental studies and GIS

REMOTE SENSING 09

Definition — Components of Remote Sensing — Energy, Sensor, Interacting Body - Active and Passive
Remote Sensing — Platforms — Aerial and Space Platforms — Balloons, Helicopters, Aircraft and Satellites
— Synoptivity and Repetivity — Electro Magnetic Radiation (EMR) — EMR spectrum — Visible, Infra Red
(IR), Near IR, Middle IR, Thermal IR and Microwave — Black Body Radiation - Planck’s law — Stefan-
Boltzman law.

EMR INTERACTION WITH ATMOSPHERE AND EARTH MATERIALS 09
Atmospheric characteristics — Scattering of EMR — Rayleigh, Mie, Non-selective and Raman Scattering —
EMR Interaction with Water vapour and ozone — Atmospheric Windows — Significance of Atmospheric
windows — EMR interaction with Earth Surface Materials — Radiance, Irradiance, Incident, Reflected,
Absorbed and Transmitted Energy — Reflectance — Specular and Diffuse Reflection Surfaces- Spectral
Signature — Spectral Signature curves — EMR interaction with water, soil and Earth Surface:Imaging
spectrometry and spectral characteristics.

OPTICAL AND MICROWAVE REMOTE SENSING 09
Satellites - Classification — Based on Orbits and Purpose — Satellite Sensors - Resolution — Description of
Multi Spectral Scanning — Along and Across Track Scanners — Description of Sensors in Landsat, SPOT,
IRS series — Current Satellites - Radar — Speckle - Back Scattering — Side Looking Airborne Radar —
Synthetic Aperture Radar — Radiometer — Geometrical characteristics ; Sonar remote sensing systems.

GEOGRAPHIC INFORMATION SYSTEM 09
GIS — Components of GIS — Hardware, Software and Organisational Context — Data — Spatial and
Non-Spatial — Maps — Types of Maps — Projection — Types of Projection - Data Input — Digitizer,
Scanner — Editing — Raster and Vector data structures — Comparison of Raster and Vector data
structure — Analysis using Raster and Vector data — Retrieval, Reclassification, Overlaying, Buffering
— Data Output — Printers and Plotters
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ANALYSIS AND APPLICATIONS OF REMOTE SENSING 09
Visual Interpretation of Satellite Images — Elements of Interpretation - Interpretation Keys Characteristics
of Digital Satellite Image — Image enhancement — Filtering — Classification - Integration of GIS and
Remote Sensing — Application of Remote Sensing and GIS — Urban Applications- Integration of GIS and
Remote Sensing — Application of Remote Sensing and GIS — Water resources — Urban Analysis —
Watershed Management — Resources Information Systems. — An introduction to Global positioning
system.

L:45 TOTAL.: 45
REFERENCES

1.  M.G. Srinivas (Edited by), “Remote Sensing Applications™, Narosa Publishing House, 2001.

2. Anji Reddy, “Remote Sensing and Geographical Information Systems”, BS Publications 2001.

3. Jensen, J.R.," Remote sensing of the environment™, Prentice Hall, 2000.

4.  Kang-Tsung Chang, ’Introduction to Geographic Information Systems”, Tata Mcgraw Hill, 2002
5. Lillesand T.M. and Kiefer R.W., "Remote Sensing and Image Interpretation”, John Wiley and Sons,

Inc, New York, 1987.

Janza.F.J., Blue, H.M., and Johnston, J.E., "Manual of Remote Sensing” Vol. 1.", American
Society of Photo grammetry, Virginia, U.S.A, 1975.
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U13ECTEA45 ELECTROMAGNETIC INTERFERENCE AND
COMPATIBILITY
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COURSE OBJECTIVES
e To understand the Sources of EMI and various EMI measurement techniques.
e Tolearn EMC standards regulations
e To study various EMI mitigation techniques and problems.
e Tostudy the solution methods in PCB level / Subsystem and system level design

Course outcome

After the successful completion of the course, the student would be able to
1. Explain various types of electromagnetic interferences and coupling methods
2. Discuss standards for electromagnetic interferences measurements
3. Identify grounding and shielding methods to avoid EMI
4. Outline EMI measurement methods and procedures.
5. Describe radiation noise interference in electronic circuits

BASIC CONCEPTS 09
Definition of EMI and EMC with examples, Classification of EMI/EMC - CE, RE, CS, RS, Units of
Parameters, Sources of EMI, EMI coupling modes - CM and DM, ESD Phenomena and effects,
Transient phenomena and suppression.

EMI MEASUREMENTS 09
Basic principles of RE, CE, RS and CS measurements, EMI measuring instruments- Antennas, LISN,
Feed through capacitor, current probe, open area test site, shielded anechoic chamber, TEM cell..

EMC STANDARD AND REGULATIONS 09
National and Intentional standardizing organizations- FCC, CISPR, ANSI, DOD, IEC, CENEEC,
FCC CE and RE standards, CISPR, CE and RE Standards, IEC/EN, CS standards, Frequency
assignment - spectrum conversation

EMI CONTROL METHODS 09
Shielding, Grounding-safety grounds, signal grounds, single - point ground systems, multipoint
ground systems, hybrid grounds, Bonding, Filtering, EMI gasket, Isolation transformer, opto isolator.

DIGITAL CIRCUIT RADIATION NOISE 09
DM radiation, Controlling DM radiation, CM radiation, Controlling CM radiation, Frequency versus

Time Domain, Analog versus Digital Circuits, Digital logic noise, Internal noise sources, Digital
Circuit Ground noise, and Power distribution.

L:45 TOTAL: 45
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REFERENCES

1. Prasad Kodali.V — Engineering Electromagnetic Compatibility — S.Chand &Co — New Delhi —
2000.

2. Henry W. Ott — “Noise Reduction Techniques in Electronic System” — 2 nd edition — Wiley
Inter science1988

3. Bem hard Keiser — Principles of Electromagnetic Compatibility” — Artech House — 3rd
Edition — 1994

4. Don R.J. white Consultant Incorporate — “Handbook of EMI / EMC “— Vol | -V 1988
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U13ECTEA46 MIMO COMMUNICATION SYSTEM
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COURSE OBJECTIVES:

At the end of this course, student would have been exposed to:
e Wireless channel and MIMO channel models
e Spatial Multiplexing, Space Time coding
e MIMO Multiuser communication

Course Outcomes:

After the successful completion of the course, the student would be able to
Describe wireless channel characteristics and models.

Describe diversity techniques.

Demonstrate spatial multiplexing techniques.

Analyze spatial multiplexing techniques.

Compare MIMO multiuser communication technique.

oo E

POINT-TO-POINT COMMUNICATION: DETECTION, DIVERSITY AND

CHANNEL UNCERTAINTY 09

Detection in a Rayleigh Fading Channel - Noncoherent Detection, Coherent Detection, Diversity -
Time Diversity-Antenna Diversity, Receive Diversity, Transmit Diversity - Frequency Diversity,
Single-Carrier with ISI Equalization, Direct Sequence Spread Spectrum, Orthogonal Frequency
Division Multiplexing - Impact of Channel Uncertainty

SPATIAL MULTIPLEXING AND CHANNEL MODELING 09
Multiplexing Capability of Deterministic MIMO Channels- Physical Modeling of MIMO
Channels- Modeling of MIMO Fading Channels

CAPACITY AND MULTIPLEXING ARCHITECTURES 09

The V-BLAST Architecture- Fast Fading MIMO Channel- Receiver Architectures, Linear
Decorrelator, Successive Cancellation, Linear MMSE Receiver- Slow Fading MIMO Channel, D-
BLAST: An Outage-Optimal Architecture

DIVERSITY-MULTIPLEXING TRADEOFF AND UNIVERSAL SPACE-
TIME CODES

Diversity-Multiplexing Tradeoff, Scalar Rayleigh Channel, Parallel Rayleigh Channel, MISO
Rayleigh Channel, 2 x 2 MIMO Rayleigh Channel, ntx nr MIMO i.i.d. Rayleigh Channel-
Universal Code Design for Optimal Diversity-Multiplexing Tradeoff, QAM is Approximately
Universal for Scalar Channels, Universal Code Design for Parallel Channels, Universal Code
Design for MISO Channels, Universal Code Design for MIMO Channels

09
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MULTIUSER COMMUNICATION 09

Uplink with Multiple Receive Antennas, Space-Division Multiple Access, SDMA Capacity
Region, System Implications, Slow Fading, Fast Fading, Multiuser Diversity Revisited- MIMO
Uplink, SDMA with Multiple Transmit Antennas, System Implications, Fast Fading- Downlink
with Multiple Transmit Antennas, Degrees of Freedom in the Downlink, Uplink-Downlink
Duality and Transmit Beamforming, Precoding for Interference Known at Transmitter, Precoding
for the downlink, MIMO Downlink

L:45T:0 Total: 45 Hrs
REFERENCE:
1. David Tseand Pramod Viswanath, “Fundamentals of Wireless Communication”,

Cambridge University Press, 2004.

A. Paulraj, Rohit Nabar, Dhananjay Gore., “Introduction to Space Time
WirelessCommunication Systems”, Cambridge University Press, 2003

3. Sergio Verdu ““ Multi User Detection” Cambridge University Press, 1998
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U13ECTES1 RF MEMS

COURSE OBJECTIVES
+ To learn more about MEMS, design of MEMS and its application.
+ To study about electro static design and its issues.
¢+ To study the concept of RF MEMS.

Course Outcomes:

After the successful completion of the course, the student would be able to
1. Relate MEMS with respect to actuators, accelerometers and micro fluidics.
2. Describe materials and fabrication of MEMS.
3. Interpret properties of 1D to 3D devices.
4. Apply concepts of electrostatics and electromagnetics in MEMS.
5. Discuss real time applications of MEMS.

INTRODUCTION TO MEMS 09
MEMS AND Microsystems, Miniaturization, Typical products, Micro sensors, Micro actuation,
MEMS with micro actuators, Microaccelorometers and Micro fluidics, MEMS materials, Micro
fabrication.

MECHANICS FOR MEMS DESIGN 09
Elasticity, Stress, strain and material properties, Bending of thin plates, Spring configurations,
torsional deflection, Mechanical vibration, Resonance, Thermo mechanics actuators, force and
response time, Fracture and thin film mechanics.

ELECTRO STATIC DESIGN AND SYSTEM ISSUES

09
Electrostatics: basic theory, electro static instability. Surface tension, gap and finger pull up,
Electro static actuators, Comb generators, gap closers, rotary motors, inch worms,
Electromagnetic actuators, bistable actuators, Electronic interfaces, Feed back systems, Noise,
Circuit and system issues.
MEMS APPLICATIONS 09
Case studies — Capacitive accelerometer, Peizo electric pressure sensor, Microfluidics
application, Modeling of MEMS systems, CAD for MEMS.
INTRODUCTION TO OPTICAL AND RF MEMS 09

Optical MEMS, - System design basics — Gaussian optics, Matrix operations, resolution. Case
studies, MEMS scanners and retinal scanning display, Digital Micro mirror devices. RF Mems —
design basics, case study — Capacitive RF MEMS switch, Performance issues.

L:45 TOTAL: 45
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REFERENCES
1. Stephen Santuria, “Microsystems Design”, Kluwer Publishers, 2000.
2. N.P. Mahalik, “MEMS”, Tata McGraw hill, 2007.
3. Nadim Maluf, “An Introduction to Micro electro mechanical system design ”, Artech

House, 2000.

4. Mohamed Gad-el-Hak, editor,”The MEMS Handbook ”’, CRC press Baco Raton,
2000.

5. Tai Ran Hsu, “MEMS & Micro systems Design and Manufacture ”, Tata McGraw
hill, New Delhi, 2002.

6. Liu, “MEMS”, Pearson education, 2007.
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U13ECTES2 ADVANCED DIGITAL SYSTEM DESIGN
L T P C
3 0 0 3

COURSE OBJECTIVES

To learn about Sequential circuit design.

To study about asynchronous sequential circuit design.

To know about fault diagnosis and testability algorithms.

To study about synchronous design using programmable devices.
To learn about system design using VHDL.

Course Outcomes:

After the successful completion of the course, the student would be able to
Review synchronous and asynchronous sequential networks

Analyze synchronous and asynchronous sequential circuits

Develop test vectors for fault diagnosis of circuits

Compare various programmable logic devices

Design a combinational/ sequential logic circuit

gk e

SEQUENTIAL CIRCUIT DESIGN 09
Analysis of Clocked Synchronous Sequential Networks (CSSN) Modeling of CSSN — State Stable
Assignment and Reduction — Design of CSSN — Design of Iterative Circuits — ASM Chart — ASM

Realization.

ASYNCHRONOUS SEQUENTIAL CIRCUIT DESIGN 09
Analysis of Asynchronous Sequential Circuit (ASC) — Flow Table Reduction — Races in ASC —
State Assignment — Problem and the Transition Table — Design of ASC — Static and Dynamic
Hazards — Essential Hazards — Data Synchronizers — Designing Vending Machine Controller —
Mixed Operating Mode Asynchronous Circuits.

FAULT DIAGNOSIS AND TESTABILITY ALGORITHMS 09
Fault Table Method — Path Sensitization Method — Boolean Difference Method — Kohavi
Algorithm — Tolerance Techniques — The Compact Algorithm — Practical PLA’s — Fault in PLA —
Test Generation — Masking Cycle — DFT Schemes — Built-in Self Test.

SYNCHRONOUS DESIGN USING PROGRAMMABLE DEVICES 09
Programmable Logic Devices — Designing a Synchronous Sequential Circuit using a GAL —
EPROM - Realization State machine using PLD — FPGA — Xilinx FPGA — Spartan and virtex
architecture.

SYSTEM DESIGN USING VHDL 09
VHDL Description of Combinational Circuits — Arrays — VHDL Operators — Compilation and
Simulation of VHDL Code — Modeling using VHDL - Flip Flops — Registers — Counters —
Sequential Machine — Combinational Logic Circuits — Serial Adder, Binary Multiplier — Design
of a Simple Microprocessor

L:45 TOTAL: 45
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REFERENCES
1. Donald G. Givonne “Digital principles and Design” Tata McGraw Hill, 2002.
2. John M Yarbrough “Digital Logic applications and Design” Thomson Learning, 2001
3. Stephen Brown and Zvonk Vranesic “Fundamentals of Digital Logic with VHDL
Design” Tata McGraw Hill, 2002.
4. Mark Zwolinski, “Digital System Design with VHDL ” Pearson Education, 2004
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U13ECTES3 NANO TECHNOLOGY
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COURSE OBJECTIVES
e To impart a transition from the bulk 3-dimensional materials to quantum confined
systems.
e Able to classify the different nanomaterials depending on the properties.
Can visualize the 1-D, 2-D, 3-D phenomena using the characterization techniques.
e Knowledge about the upcoming technology based materials, devices and their
characteristics.

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Relate thermodynamic concepts of nanoparticles.
2. Discuss properties of nanoparticles.
3. Interpret applications of nanosystems.
4. lllustrate characterization techniques used in nanosystem.
5. Compare physical & chemical synthesis procedures of nanosystems.

INTRODUCTION TO QUANTUM MECHANICS 08
Limitation of classical physics — plank’s quantum hypothesis — Einstein’s photoelectric effect —
wave nature of particle — The uncertainty principle - Schrodinger’s time dependent and
independent wave equations — particle in a box

NANOMATERIALS AND ITS PROPERTIES 11
1D-2D-3D materials - Quantum wells, wires and Dots — Size and dimensionality effects, Carbon
nanotubes (CNTSs)- Single walled carbon nanotubes (SWNTs), Multiwalled carbon nanotubes
(MWNTSs), Graphenes, fullerenes- Structure and Properties, Metal/oxide nanoparticles, Nanorods,
Nanowires, Nanotubes, and Nanofibers, Semiconductor Quantum Dots- Excitons, Magnetic
Nanoparticles.

CHARACTERISATION TECHNIQUES 10
X — Ray diffraction — Scanning electron microscopy — Transmission electron microscopy — Atomic
force microscopy — Scanning tunneling microscopy

NANOELECTRONICS 08
Basics of Nanoelectronics — capabilities of Nanoelectronics — Physical fundamentals of
nanoelectronics — Basics of information theory — the tools for micro and nano fabrication — Basics
of lithographic techniques for nanoelectronics - Quantum electron devices — from classical to
quantum physics: upcoming electronic devices — Electrons in mesoscopic structure — short channel
MOS transistor — split gate transistor — Electron wave transistor — Electron spin transistor —
Quantum cellular automate — Quantum dot array

165

Signature of the Chairman
BOS/ECE




NANOELECTRONIC DEVICES 08
Principles of Single Electron Transistor (SET) — SET circuit design — comparison between FET
and SET circuit design. Nanoelectronics with tunneling devices and superconducting devices —
tunneling element technology - RTD: circuit design — Defect tolerant circuits - Molecular
electronics — elementary circuits — flux quantum devices

L:45 TOTAL: 45

REFERENCES

1. Karl Goser et.al, “Nanoelectronics and Nanosystems: From Transistors to Molecular
and Quantum devices”, Springer, 2005.

2. Mick Wilson, Kamali Kannangara, Geoff smith, “Nanotechnology: Basic Science and

Emerging Technologies”, Overseas press, 2005
3. Charles P.Poole Jr and. Frank J.Owens, “Introduction to Nanotechnology ”, Wiley
Interscience, 2003.

4. Nan yao, zhong lin wang, ” Hand book of microscopy for nanotechnology ”, Kluwer
Academic Publishers, 2005
5. G. Cao, “Nanostructures and Nanomaterials: Synthesis, Properties and Applications ”,

Imperial College Press, 2004
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U13ECTES4 LOW POWER VLSI DESIGN
L T P C
3 0 0 3

Course Objectives
e To understand different sources of power dissipation in CMOS & MIS structure.
e To understand the different types of low power adders and multipliers
e To focus on synthesis of different level low power transforms.
e To gain knowledge on low power static RAM architecture & the source of power
dissipation in SRAM
e To understand the various energy recovery techniques used in low power design

Course Outcomes:
After the successful completion of the course, the student would be able to
1. ldentify sources of power dissipation in CMOS device.
2. Explain construction of low pwer arithmetic circuits.
3. Discuss construction and working of memory circuits.
4. Evaluate low energy architectures.
5. Compare power optimization techniques.

POWER DISSIPATION IN CMOS 09

Sources of power Dissipation—Physics of power dissipation in MOSFET devices, Power
dissipation in CMOS, Low power VLSI design limits.

LOW POWER ADDERS AND MULTIPLIERS 09
Standard adder cells, CMOS adder architectures, BICMOS adder, overview and types of
Multipliers- Braun Multiplier, Baugh — Wooley Multiplier, Wallace Tree Multiplier, Booth
Multiplier.

SYNTHESIS FOR LOW POWER 09
Behavioral level transforms-Algorithm using First —Order, second, Mth Order Differences-
Parallel Implementation Pipelined Implementation- Logic level optimization— Technology
dependent and Independent— -Circuit level- Static,Dynamic,PTL,DCVSL,PPL.

LOW POWER STATIC RAM ARCHITECTURES 09
Organization of a static RAM, MOS static RAM memory cell, Banked organization of SRAMs,
Reducing voltage swings on bit lines, Reducing power in the write diver circuits, Reducing power
in sense amplifier circuits.

LOW ENERGY COMPUTING USING ENERGY RECOVERY 09
TECHNIQUES

Energy dissipation in transistor channel using an RC model, Energy recovery circuit design,
Designs with partially reversible logic, Supply clock generation.

L:45 TOTAL: 45
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REFERENCES
1. K.Roy and S.C. Prasad, “Low Power CMOS VLSI Circuit Design”, Wiley, 2000.
2. K.S. Yeo and K.Roy, “Low-Voltage, Low-Power VLSI Subsystems”, Tata McGraw-Hill,
2004,
3. Dimitrios Soudris, Chirstian Pignet and Costas Goutis, “Designing CMOS Circuits for
Low
Power”, Kluwer, 2009
4. James B. Kuo and Shin — Chia Lin, “Low voltage SOl CMOS VLSI Devices and
Circuits”, John Wiley and Sons, 2001.
5. J.B Kuo and J.H Lou, “Low voltage CMOS VLSI Circuits”, Wiley, 1999.
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U13ECTES5 ASIC DESIGN
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COURSE OBJECTIVES
e To acquire knowledge about different types of ASICs design.
e To study about various types of Programmable ASICs architectures and interconnects.
e To comprehend the low power design techniques and methodologies.

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Recognize need for programmable devices.
2. Describe architecture of programmable devices.
3. Explain programmable methodologies.
4. Recall IC fabrication techniques vis-a-vis CMOS switch.
5. Relate design and implementation flow for PLDs.

INTRODUCTION TO ASICS, CMOS LOGIC, ASIC LIBRARY DESIGN 09
Types of ASICs - Design flow — CMOS transistors- CMOS Design rules —Combinational logic
Cell Sequential logic cell - Transistor as Resistors - Transistor parasitic capacitance — Logical
effort - Library cell design — Library architecture.

PROGRAMMABLE ASICS, PROGRAMMABLE ASIC LOGIC CELLS AND 09

PROGRAMMABLE ASIC 1/0 CELLS
Anti fuse - Static RAM - EPROM and EEPROM technology - PREP benchmarks - Actel ACT -
Xilinx LCA —Altera FLEX - Altera MAX DC & AC inputs and outputs - Xilinx 1/0 blocks.

PROGRAMMABLE ASIC INTERCONNECT, PROGRAMMABLE ASIC 09

DESIGN SOFTWARE AND LOW LEVEL DESIGN

Entry: Actel ACT -Xilinx LCA - Xilinx EPLD - Altera MAX 5000 and 7000 - Altera MAX 9000 -
Altera FLEX —Design systems - Logic Synthesis - Half gate ASIC -Low level design language -
PLA tools EDIF- CFI design representation.

SILICON ON CHIP DESIGN 09
Voice over IP SOC - Intellectual Property — SOC Design challenges- Methodology and design-
FPGA to ASIC conversion — Design for integration-SOC verification-Set top box SOC.

PHYSICAL AND LOW POWER DESIGN 09
Over view of physical design flow- tips and guideline for physical design- modern physical design
techniques- power dissipation-low power design techniques and methodologies-low power design
tools- tips and guideline for low power design.

L:45 TOTAL: 45
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REFERENCES

1. M.J.S. Smith, “Application Specific Integrated Circuits”, Pearson Education, 2008

2. Farzad Nekoogar and Faranak Nekoogar, “From ASICs to SOCs: A Practical
Approach”, Prentice Hall PTR, 2003.

3. Wayne Wolf, “FPGA-Based System Design”, Prentice Hall PTR, 2009.

4. R.Rajsuman, “System-on-a-Chip Design and Test”, Santa Clara, CA: Artech House
Publishers, 2000

o. F.Nekoogar, “Timing Verification of Application-Specific Integrated Circuits (ASICs)”,
Prentice Hall PTR, 1999.

6. S.Srinivasan, “VLSI Circuits”, NPTEL Courseware, 2007
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U13GST006 PRODUCT DESIGN AND DEVELOPMENT
L T P C
3 0 0 3

COURSE OBJECTIVES
e Acquire knowledge on the various stages of a product development process
o Develop skills for using the various tools and techniques for developing products
e Acquire knowledge on project management techniques

Course Outcomes:
After the successful completion of the course, the student would be able to
1. Understand the process to plan and develop products
2. Understand the process of collecting information and developing product specifications
3. Understand the concept generation, selection and testing processes
4. Understand the concepts of product architecture, industrial design and design for
manufacture
5. Understand the basics of prototyping, economic analysis and project planning and
execution processes

INTRODUCTION - DEVELOPMENT PROCESSES AND ORGANIZATIONS 09

- PRODUCT PLANNING
Characteristics of successful product development to Design and develop products, duration and

cost of product development, the challenges of product development.

A generic development process, concept development: the front-end process, adapting the generic
product development process, the AMF development process, product development organizations,
the AMF organization.

The product planning process, identify opportunities. Evaluate and prioritize projects, allocate
resources and plan timing, complete pre project planning, reflect all the results and the process.

IDENTIFYING CUSTOMER NEEDS - PRODUCT SPECIFICATIONS 09

Gathering raw data from customers, interpreting raw data in terms of customer needs, organizing
the needs into a hierarchy, establishing the relative importance of the needs and reflecting on the
results and the process.

Specifications, establish specifications, establishing target specifications setting the final
specifications.

CONCEPT GENERATION - CONCEPT SELECTION - CONCEPT TESTING 09
The activity of concept generation clarify the problem search externally, search internally, explore

systematically, reflect on the results and the process

Overview of methodology, concept screening, concept scoring, caveats.

Purpose of concept test, choosing a survey population and a survey format, communicate the
concept, measuring customer response, interpreting the result, reflecting on the results and the
process.
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PRODUCT ARCHITECTURE -INDUSTRIAL DESIGN - DESIGN FOR 09
MANUFACTURING

Meaning of product architecture, implications of the architecture, establishing the architecture,
variety and supply chain considerations, platform planning, related system level design issues.
Assessing the need for industrial design, the impact of industrial design, industrial design process,
managing the industrial design process, is assessing the quality of industrial design.

Definition, estimation of manufacturing cost, reducing the cost of components, assembly,
supporting production, impact of DFM on other factors.

PROTOTYPING - PRODUCT DEVELOPMENT ECONOMICS - MANAGING 09
PROJECTS

Prototyping basics, principles of prototyping, technologies, planning for prototypes.

Elements of economic analysis, base case financial mode,. Sensitive analysis, project trade-offs,
influence of qualitative factors on project success, qualitative analysis.

Understanding and representing task, baseline project planning, accelerating projects, project
execution, postmortem project evaluation.

L:45 TOTAL.: 45

REFERENCES

1. Product Design and Development: Karl. T. Ulrich, Steven D Eppinger,. Irwin
McGrawHill.

2. Product Design and Manufacturing: A C Chitale and R C Gupta, PHI.

3. New Product Development: Timjones. Butterworth Heinmann,, Oxford. UCI.

4. Product Design for Manufacture and Assembly: Geoffery Boothroyd, Peter Dewhurst

and Winston Knight.
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DEPARTMENT OF
ELECTRONICS AND COMMUNICATION
ENGINEERING

VISION

To be a centre of repute for learning and research with internationally
accredited curriculum, state-of-the-art infrastructure and laboratories
to enable the students to succeed in globally competitive

environments in academics and industry.

MISSION

The Department is committed to set standards of excellence in its
academic delivery aimed to imbibe right attitude and leadership
quality in students to apply the acquired knowledge and skills to meet
the challenges of evolving global and local needs adhering to

professional ethics.
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