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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.

PROGRAMME EDUCATIONAL OBJECTIVES
1. The graduates of the programme would have a successful professional career in Electronics
and Communication Engineering and related fields.
2. The graduates would have capability to learn and adapt to the needs of the technology and
also pursue higher studies and research.
3. The graduates would inherit right attitude to contribute as a technical professional
individually and in teams to meet societal needs.

PROGRAMME OUTCOMES

1. The graduates would be able to apply the knowledge of mathematics, sciences, engineering
fundamentals and skills to solve problems in electronics and communication.

2. The graduates would acquire skills to analyze complex problems in the domain of electronics
and communication engineering.

3. The graduates would be able to design, develop and validate solutions for electronics and
communication systems meeting the specifications vis-a-vis the society.

4. The graduates will have proficiency to acquire, analyze data and interpret results leading to
relevant research.

5. The graduates would be able to use appropriate modern engineering/simulation tools
including modeling and forecasting for complex technological entities.

6. The graduates would have awareness of and the need to uphold professional and ethical
responsibilities and also be aware of social, ethical and legal aspects of their work.

7. The graduates would have an understanding of the societal and human context in which their
engineering contributions will provide sustainable development.

8. The graduates would carry out professional responsibilities adhering to ethical and standard
norms of engineering practices.

9. The graduates would have ability to function effectively as an individual and as a member or
leader in diverse teams and in multi-disciplinary environment.

10. The graduates would be capable of communicating effectively with the engineering
community and society at large.

11. The graduates would recognize the need for and also have ability to engage in life-long
learning.

12. The graduates would demonstrate knowledge and understanding of engineering and
management principles for technological and socially relevant projects.
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KUMARAGURU COLLEGE OF TECHNOLOGY
COIMBATORE - 641 049
REGULATIONS 2014

B.E. ELECTRONICS AND COMMUNICATION ENGINEERING

CURRICULUM
SEMESTER 111
Code No. | Course Title L | T |P]|] C
Theory
U14MAT301 | Numerical Methods 3 1 0 4
U14ECT301 | Digital Electronics 3 0 0 3
U14ECT302 | Electromagnetic Fields 3 1 0 4
U14ECT303 | Electronic Circuits—I 3 1 0 4
U14ITT306 | Object Oriented Programming and 3 1 0 4
Data Structures
U14EET312 | Electrical Machines 3 0 0 3
Practical
U14ECP301 | Digital Electronics laboratory 0 0 2 1
U14I1TP306 | Object Oriented Programming and Data 0 0 ) 1
Structures Laboratory
U14EEP312 | Electrical machines Laboratory 0 0 2 1
U14GHP301 | Social values 1 0 0 1
Total Credits: 26
SEMESTER IV
Code No. Course Title L | T |P]|] C
Theory
U14MAT407 | Linear Algebra 3 1 0 4
U14ECT401 | Electronic Circuits 1l 3 0 0 3
U14ECT402 | Linear Integrated Circuits 3 0 0 3
U14ECT403 | Signals and Systems 3 1 0 4
U14ECT404 | Transmission lines and wave guides 3 1 0 4
U14GST001 | Environmental Science and Engineering 3 0 0 3
Practical
U14ECP401 | Electronic Circuits Laboratory 0 0 2 1
U14ECP402 | Linear Integrated Circuits Laboratory 0 0 2 1
U14ENP401 | Communications Skills laboratory 0 0 2 1
U14GHP401 | National and Global Values 1 0 0 1
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SEMESTER V

Code No. Course Title L] T [P] C
Theory
U14ECT501 | Microprocessor and Microcontrollers 3 0 0 3
U14ECT502 | Communication Theory 3 1 0 4
U14ECT503 | Digital Signal Processing 3 1 0 4
U14ECT504 | Computer Architecture 3 0 0 3
U14ECT505 | Control Systems Engineering 3 1 0 4
U14ECT506 | Statistical Theory of Communication 3 1 0 4
Practical
U14ECP501 | Microprocessor and Microcontroller 0 0 2 1
Laboratory
U14ECP502 | Communication Systems Laboratory 0 0 2 1
U14ECP503 | Digital Signal Processing Laboratory 0 0 2 1
Total Credits: 25
SEMESTER VI
Code No. Course Title | L | T |P] C
Theory

U14ECT601 | Digital Communication

U14ECT602 | Computer Networks

U14ECT603 Measurements and Instrumentation

U14ECT604 | Antennas and Wave Propagation

U14GSTO007 Professional Ethics

W W wWwwwlw
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El Elective |
Practical
U14ECP601 | Digital Communication Laboratory 0 0 2 1
U14ECP602 | Computer Networks lab 0 2 1
U14ECP603 Design Project 0 0 3 1

Total Credits: 22
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SEMESTER VII

Code No. Course Title L | T [P] C

Theory

U14ECT701 | VLSI Design 3 0 0 3

U14ECT702 | Optical Communication 3 0 0 3

U14ECT703 | Wireless Communication Engineering 3 0 0 3

U14ECT704 | Microwave Engineering 3 0 0 3

U14GSTO003 | Principles of Management 3 0 0 3

E2 Elective Il 3 0 0 3
Practical

U14ECP701 | VLSI Laboratory 0 0 2 1

U14ECP702 | Microwave & Optical Laboratory 0 0 2 1
U14ECP703 Project Work — Phase | 0 0 4 2

Total Credits: 22
SEMESTER V111
Code No. Course Title L | T [P] C

Theory

E3 Elective 11l 3 0 0 3

E4 Elective 1V 3 0 0 3

E5 Elective V 3 0 0 3
Practical

U14ECP801 | Project Work — Phase I 0o | o |16] 8

Overall credits: 185
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ELECTIVE |

Code No. | Course Title L | T [P] C
Theory
U14GST002 | Total Quality Management 3 0 0 3
U14GST004 | Operations Research 3 0 0 3
U14GST005 | Engineering Economics and Financial 3 0 0 3
Management
U14GST008 | Foundation Skills in Integrated Product 3 0 0 3
Development (FSIPD)
ELECTIVE Il
Code No. Course Title L | T |P C
Theory
U14ECTE21 | Bio medical instrumentation 3 0 0 3
U14ECTE22 | Opto Electronic Devices 3 0 0 3
U14ECTE23 | Advanced Digital Signal Processing 3 0 0 3
UL4ECTE24 AQvanced Microprocessors and 3 0 0 3
Microcontrollers
U14ECTE25 | Television and Video Engineering 0 0
U14CST402 | Operating Systems 0 0
ELECTIVE Il
Code No. Course Title L[| T |P C
Theory
U14ECTE31 | High Speed Networks 3 0 0 3
U14ECTE32 | Advanced Computer Architecture 3 0 0 3
U14ECTE33 | Automotive Electronics- Embedded 3 0 0 3
Software Developer
U14ECTE34 | Virtual Instrumentation 3 0 0 3
U14ECTE35 | Real-Time Embedded Systems 3 0 0 3
U14ITT811 | Internet and Java Programming 3 0 0 3
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ELECTIVE IV

Code No. Course Title L] T [P] C
Theory
U14ECTE41 | Speech Processing 3 0 0 3
U14ECTE42 | Digital Image Processing 3 0 0 3
U14ECTE43 | Soft Computing 3 0 0 3
U14ECTE44 | Robotics and Automation 3 0 0 3
U14ECTE45 ASIC Design 3 0 0 3
U14ECTE46 Network Security and Cryptography 3 0 0 3
UL4ECTE4? Telecommunication Switching 3 0 0 3
Networks
ELECTIVE V
Code No. Course Title | L T | P C
Theory
U14ECTE51 | Mobile Communication 3 0 0 3
U14ECTES2 | Satellite Communication 3 0 0 3
U14ECTES53 | Radar and Navigational Aids 3 0 0 3
U14ECTES54 RF MEMS 3 0 0 3
U14ECTES55 Nano Electronics 3 0 0 3
U14ECTE56 | Wireless Networks 3 0 0 3

ONE CREDIT INDUSTRY COURSES

Course Code

Course Title

Industry that will offer the course

U14ECINO1 | Analog Applications STEPS Knowledge Services P Ltd, Coimbatore
U14ECINO2 | Real Time Systems STEPS Knowledge Services P Ltd, Coimbatore
U14ECINO3 | Mixed Signal Controllers | STEPS Knowledge Services P Ltd, Coimbatore
U14ECINO4 | Cloud computing eHelium, Chennai

U14ECINO5 | Internet of Things(loT) STEPS Knowledge Services P Ltd, Coimbatore
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U14MAT301

Course Outcomes:
After successful completion of this course, the students should be able to

NUMERICAL METHODS

CO1: Solve a set of algebraic equations representing steady state models formed in engineering
problems
CO2: Fit smooth curves for the discrete data connected to each other or to use interpolation

methods over these data tables

CO3: Find the trend information from discrete data set through numerical differentiation and

summary information through numerical integration

CO4: Predict the system dynamic behaviour through solution of ODEs modeling the system

CO5: Solve PDE models representing spatial and temporal variations in physical systems
through numerical methods.
CO6: Have the necessary proficiency of using MATLAB for obtaining the above solutions

Pre-requisite:Nil

(S/M/W indicates strength of correlation)

CO/PO Mapping

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

co1 S M M w

Co2 | M M M S

COos3 S M S M

CO4 S M M M

CO5 S M M S

CO6 S M M S

Course Assessment methods:

Direct Indirect

o krwbdPE

Internal Test — I
Internal Test — Il
Internal Test — I11
Assignment

End Semester Exam

Course end survey
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Hrs
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+3
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+3
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.

NUMERICAL DIFFERENTIATION AND INTEGRATION 7+3
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 EQUATIONS 10+3
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 EQUATIONS 11+3
PDEs and Engineering Practice — Laplace Equation derivation for steady state 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.

Theory: 45 Hrs Tutorial: 15 Hrs Total: 60 Hrs

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.
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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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U14ECT301 DIGITAL ELECTRONICS

Course Objectives:
e To manipulate across various number system.
e To compute binary arithmetic operations.
e To design combinational and sequential circuits using gates.
e To give exposure to digital logic families and PLDs.

Course Outcomes:
After successful completion of this course, the students should be able to
CO1: Recall the different number systems.

CO2: Demonstrate the simplification of Boolean expressions using Boolean algebra & K-Map

method.
COa3: Analyze the Combinational building blocks & Memory elements.
CO4: Develop a state diagram and simplify the given sequential logic.

CO5: Summarize the different programmable logic devices & digital logic families.

Pre-requisite:Nil

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1l | S
COo2 | S w
CO3 | M M wW
CO4 | M M w
CO5 | W M M

Course Assessment methods:

Direct Indirect

Internal Test — | Course end survey
Internal Test — 11
Internal Test — 111
Assignment

End Semester Exam
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Hrs

NUMBERSYSTEMANDBASICLOGIC 9
Number systems-Binary, Octal, Hexadecimal, Number baseconversions, 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, Booleanalgebra, Boolean
postulates and laws —De-Morgan’s Theorem- PrincipleofDuality, Simplification using
Booleanalgebra,Canonicalforms-sumof productandproductofsum
forms.KarnaughmapMinimization, Tabulationmethod.

COMBINATIONAL CIRCUITS 9
Implementing combinational logic, Realization of combinational logic using NAND and
NOR gates , Design of combinational circuits :adder , subtractor,Paralleladder/Subtractor-
Carrylookaheadadder-Magnitude Comparator,parity generator&checker, encoder
decoder, Multiplexer, Demultiplexer , code converters, Function realizationusing multiplexers.

SEQUENTIAL CIRCUITS 9
Latches, Edge triggered Flip flops SR, JK, T, D and Master slave — Characteristic table
andequation, Application table, Synchronouscounters, Design of synchronous counters,
up/down counter, Modulo—ncounter, Decade counters.

DESIGN OF SEQUENTIAL CIRCUITS 9
Register, shift registers, Universal shiftregister, Ringcounters, 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.

DIGITAL LOGIC FAMILIES AND PLD 9
Memories: ROM, PROM, EEPROM, RAM,Programmable
LogicDevices:ProgrammableLogicArray(PLA),Programmable ArrayLogic(PAL),

Implementation of combinational logic using PROM ,PLAand PAL, Digitallogicfamilies: TTL,
ECL and CMOS.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

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

2. Charles H.Roth,Larry L. Kinney. “Fundamentals of Logic Design”, Seventh Edition,
Nelson Education Ltd.,2013, ISBN no. 0495471690, 9780495471691
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http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:

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

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

Donald D.Givone, “Digital Principles and Design”, Tata Mc-Graw Hill Publishing
companylimited,NewDelhi,2002.

John.MYarbrough, “DigitalLogicApplicationsand Design”, Thomson -
VikasPublishingHouse,NewDelhi, 2002.
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U14ECT302 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 successful completion of this course, the students should be able to

COL1:Apply vector calculus to understand the behavior of static electric and magnetic fields in

standard configurations.

CO2:Evaluate the capacitance and inductance of simple practical systems of conductors.
COa3:Solve simple electrostatic and magneto static boundary problems.
CO4:Analyze the relation between fields under time varying situations
CO5:Apply Maxwell’s equations for electromagnetic wave propagation.

Pre-requisite:

1. U14MAT201 - Engineering Mathematics — 11

CO/PO Mapping
(S/M/W indicates strength of correlation)

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1 | S M
COo2 | S M w w
CO3 | S S
CO4 | S M M
CO5 | M w

Course Assessment methods:

Direct

Indirect

Internal Test — |
Internal Test — Il
Internal Test — I11
Assignment

End Semester Exam

akrowbdeE

Course end survey
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Hrs

STATIC ELECTRIC FIELD 9+3
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+3

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. Magnetic 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.

ELECTRIC AND MAGNETIC FIELDS IN MATERIALS 9+3
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+3
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 WAVES 9+3

Uniform Plane Waves - Wave equations for conducting and non-conducting media - Wave
equations in phasor form - Plane waves in good conductors, Plane waves in lossy dielectrics and
in free space - Skin effect-Reflection of plane waves by a perfect conductor-normal and oblique
incidence-Reflection of plane waves by a perfect dielectric-normal and oblique incidence

Theory: 45 Hrs Total: 45 Hrs
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REFERENCES:

1.

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

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

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

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

S.Ramo, J.R.Whinnery and T.Van Duzer: “Fields and Waves in Communications
Electronics” John Wiley & Sons, Third edition 2003.

Narayana Rao, N : “Elements of Engineering Electromagnetics” sixth Edition,
Prentice Hall of India, New Delhi, 2009.

David K.Cheng “Field and Wave Electromagnetics” Second Edition, Pearson Education
Limited, 2014
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U14ECT303

Course Objective:

Course Outcomes:
After successful completion of this course, the students should be able to

ELECTRONIC CIRCUITS - |

Develop the fundamental knowledge about the need for biasing and its various methods.
Analyze the small signal equivalents circuits and high frequency analysis of BJT
andFET.
Examine the characteristics of multistage amplifiers.

Classify and compare the types of large signal amplifier.

CO1: Discuss the concepts of various biasing methods for BJT.
CO2: Analyze the BJT configurations and BJT amplifiers using small signal model.
COa3: Analyze the FET Biasing concepts, FET and MOSFET amplifier small signal analysis
CO4: Analyze the frequency response of BJT, FET and multistage amplifiers
CO5: Explain the classification and performance of large signal amplifiers.

Pre-requisite:
1. U14ECT201 - Circuit Theory
2. U14ECT202- Electron Devices

CO/PO Mapping
(S/M/W indicates strength of correlation)

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COol1 | M w
COo2 | W
CO3 | S M M
Co4 | M w
CO5 | M w wW

Course Assessment methods:

Direct

Indirect

ok wdE

Internal Test — I
Internal Test — 11
Internal Test — I11
Assignment
End Semester Exam

Course end survey
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Hrs
BIASING OF DISCRETE BJT 9+3
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 9+3
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 9+3
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.

FREQUENCY ANALYSIS OF AMPLIFIERS 9+3
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 9+3
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.

Theory: 45 Hrs Tutorial: 15 Hrs  Total: 60 Hrs

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. Adel S. Sedra, Kenneth C. Smith, “Micro Electronic circuits”, 6™ Edition, Oxford University
Press, 2009.

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

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

Chairman
Board of Studies

A

—




OBJECT ORIENTED PROGRAMMING L|{T|P|C

U141 TT306

AND DATA STRUCTURES

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Develop solutions to a given problems using class object concepts.

CO2: Illustrate overloading, inheritance and polymorphism concepts with example.
CO3: Explain the basic data structures and its operations.

CO4: Make use of basic data structures to solve problems.

CO5: Outline various searching and sorting algorithms.

Pre-requisite: Nil

CO/PO Mapping

(S/M/W indicates strength of correlation)

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 | PO10 | PO11 | PO12
COo1 M w
CO2 |M w
CO3 | M
CO4 |M w
CO5 |M

Course Assessment methods:

Direct

Indirect

1. Internal Tests

2. Assignments

3. Seminar

4. End semester exam

Course End Survey

DATA ABSTRACTION & OVERLOADING
Overview of C++ — Structures — Class Scope and Accessing Class Members — Reference
Variables — Initialization — Constructors — Destructors — Member Functions and Classes —
Friend Function — Dynamic Memory Allocation — Static Class Members —Overloading:
Function overloading and Operator Overloading.

9+3 Hrs
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INHERITANCE & POLYMORPHISM 9+3 Hrs
Base Classes and Derived Classes — Protected Members — Overriding — Public, Protected and
Private Inheritance — Constructors and Destructors in derived Classes — Implicit Derived — Class
Object To Base — Class Object Conversion — Virtual functions — This Pointer — Abstract Base
Classes and Concrete Classes — Virtual Destructors — Dynamic Binding.

LINEAR DATA STRUCTURES 9+3 Hrs
Abstract Data Types (ADTs) — List ADT — array-based implementation — linked list
implementation — singly linked lists —Polynomial Manipulation - Stack ADT — Queue ADT

NON-LINEAR DATA STRUCTURES 9+3 Hrs
Trees — Binary Trees — Binary tree representation and traversals — The Search Tree ADT —
Graph and its representations — Graph Traversals — Breadth-first search — Depth-first search —
Bi-connectivity.

SORTING AND SEARCHING 9+3 Hrs
Sorting algorithms: Insertion sort - Quick sort - Merge sort - Searching: Linear search —Binary
Search .

Theory: 45 Hrs Tutorial: 15 Hrs  Total: 60 Hrs

References:

1. Deitel and Deitel, “C++, How To Program”, Fifth Edition, Pearson Education, 2005.

2. Bhushan Trivedi, “Programming with ANSI C++, A Step-By-Step approach”, Oxford
University Press, 2010.

3. Goodrich, Michael T., Roberto Tamassia, David Mount, “Data Structures and Algorithms
in C++7, 7th Edition, Wiley. 2004.

4. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein,
"Introduction to Algorithms", Second Edition, Mc Graw Hill, 2002.

5. Bjarne Stroustrup, “The C++ Programming Language”, 3rd Edition, Pearson Education,
2007.

6. Ellis Horowitz, Sartaj Sahni and Dinesh Mehta, “Fundamentals of Data Structures in
C++”, Galgotia Publications, 2007.

Other References:
1. http://users.cis.fiu.edu/~weiss/
2. www.youtube.com/watch?v=x3aC8F1X8ao
3. http://catalogue.pearsoned.co.uk/educator/product/Solutions-Manual-for-Data-Structures-
and-Algorithm-Analysis-in-C-International-Editions-4E
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U14EET312 ELECTRICAL MACHINES

Course Objective:
e To impart basic knowledge on electrical machines, principles and its operation.

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Outline the basics of electrical machines and analyze the characteristics of DC machines.

CO2: Understand and implement speed control techniques for practical applications.

CO3: Describe the working of transformer and assess its regulation and efficiency on load and
no-load.

CO4: Know the working concept of different types of induction motor and analyze the operating
behavior of induction motor using its performance indices.

CO5: Explain the basics of synchronous machines and interpret performance characteristics.

CO6: Relate how different special electrical machines are functioning and have knowledge to
choose particular machines for their applications.

Pre-requisite:Nil

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Co1

CO2 M

CO3

CO4

wl n nnon
<

CO5

CO6

Course Assessment methods:

Direct Indirect

Internal Test — | Course end survey
Internal Test — 11
Internal Test — 111
Assignment

End Semester Exam

Ok wbdPE
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Hrs
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.

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 MOTORS 09
Construction - Types - principle of operation of three phase induction motors - slip - torque
characteristics - starters - speed control - single phase induction motors — applications.

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.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

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

2. A.EFitzgeald, 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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U14ECP301 DIGITAL ELECTRONICS LABORATORY

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

Course Outcomes:

After successful completion of this course, the students should be able to

COL1: Perform number conversions between different number systems

CO2: Construct basic combinational circuits and verify their functionalities.

CO3: Apply the design Procedures to design basic sequential circuits.

CO4: Determine the appropriateness of the choice of the ICs used in a given digital circuit.
CO5: Demonstrate skills to test and trouble shoot a digital circuit.

Pre-requisite:

1. U14ECT301 - DIGITAL ELECTRONICS

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 | S M M
CO2 | M M M M
CO3 | M S M M
CoO4 M w M M
CO5 M M M

Course Assessment methods:

Direct Indirect

1. Continuous assessment Course end survey
(Preparation,  Conduction, Observation,
Calculations and Viva Voce)

2. Model Practical Exams

3. End Semester Exam

\)é_,.:xji,l‘_,—.r. —
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LIST OF EXPERIMENTS

Design and Implementation of Combinational Logic circuits.

Design and Implementation of Adders and Subtractors

Design and Implementation of Binary 4 bit parallel adder.

Design and Implementation of Priority Encoder.

Design and Implementation of Magnitude comparator.

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

Design and Implementation of Modulo n Synchronous up/down counter
Implementation of BCD ripple counter with 7 segment Display
Implementation and Testing of Ring counters and Johnson’s counter
Implementation and Testing of Shift Registers — SISO, SIPO, PISO, PIPO.
Design and Implementation of Synchronous Sequential circuits.

Digital System Design (any Hardware/ Simulation circuit)

Simulation of simple combinational logic circuits using Verilog HDL / VHDL

©ooNo R wdE

N Sl o
o bdE o

Total : 45 Hrs
Experiments beyond the syllabus should be conducted.
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U141TP306 OBJECT ORIENTED PROGRAMMINGAND | L | T | P
DATA STRUCTURES LABORATORY 01021
Course Outcomes:
After successful completion of this course, the students should be able to
CO1: Implement various object oriented concepts through simple programs.
CO2: Implement different data structures using C++.
CO3: Apply the different data structures for implementing solutions to practical problems.
CO4: Demonstrate searching and sorting algorithms.
Pre-requisite: Nil
CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak
COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl |M M
CO2 |M M
COo3 | S M
CO4 |M W
Course Assessment methods:

Direct Indirect
1.Model Exams Course End Survey
2. End Semester Exam
3.Viva Voce
List of Experiments
Programs for C++ Concepts

e Constructors and destructors

e Static data member

e Function overloading

e Operator overloading

e Inheritance

Data Structures

1. List

e Array implementation

e Linked list implementation

& —— iM,
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e Polynomial operations
2. Stack
e Array implementation
e Linked list implementation
e Applications
3. Queue
e Array implementation
e Linked list implementation
4. Binary Search tree
5. Sorting
e Quick sort
e Merge sort
6. Searching
e Linear search
e Binary search

Experiments beyond the syllabus should be conducted.

Chairman
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U14EEP312

Course Objectives:
e To understand the performance of electrical generators, motors and transformers by

ELECTRICAL MACHINES LABORATORY

conducting different tests.

Course Outcomes:
After successful completion of this course, the students should be able to

CO1: Experimentally verify the performance characteristics of generators, motors and

transformers

CO2:Choose an electric machine for particular application.

Pre-requisite:

Nil

(S/M/W indicates strength of correlation)

CO/PO Mapping

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1 | M W M M
CO2 M M M
Course Assessment methods:
Direct Indirect

1. Continuous assessment
(Preparation,
Calculations and Viva Voce)

2. Model Practical Exams

3. End Semester Exam

Conduction,

Observation,

Course end survey

LISTOFEXPERIMENTS
1. Open Circuit and Load Characteristics of DC Shunt Generator
2. Speed Control of DC Shunt Motor

No ok w

Load Test on DC Shunt Motor
Load Test on DC Series Motor
Regulation Characteristics of 3 Phase Alternator
Open Circuit and Short Circuit Tests on Single Phase Transformer
Load Test on 1 Phase Induction Motor

\)é :3‘{,1‘_,— —
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8. Load Test on 3 Phase Induction Motor
9. Load Test on Single Phase Transformer

10. Stepper motor control

Experiments beyond the syllabus should be conducted.
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U14GHP301

Course Objectives:
To facilitate individuals to realize their social responsibilities
To help understand self-transformation leads to social transformation

Course Outcomes:
After successful completion of this course, the students should be able to

CO1:
CO2:
COa3:
CO4:
CO:5:

SOCIAL VALUES

Adopt and practice social values as his regular duties.
Take over the social responsibilities.
Give solutions and to manage the challenging social issues.

Voluntarily participate and organize social welfare programmes.

Explore his ideology of techno social issues and provide the best solution.

Pre-requisite:Nil

(S/M/W indicates strength of correlation)

CO/PO Mapping
S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 w W M S
C0o2 S M
COos3 W M W
CO4 W |[S M W
CO5 M W W
Course Assessment methods:
Direct Indirect
1. Continuous Assessment 1. Attitude
2. End Semester Examination 2. Behavior
Hrs

ORGIN OF SOCIETY
Evolution of universe: Creation theory,Big bang theory, Evolution theory, Permanence theory -
Mithya, Maya — Evolution of living being - Evolution of Man — Formation of society and social

values.

5
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Practical: Group Discussion on Evolution of Man and formation of society, Panel discussion on
Social values - Pancha Bhoodha Navagraha Meditation.

SELF AND SOCIETY 2
Duty to self, family, society and world —Realization of Duties and Responsibilitiesof individuals
in the society (Five fold cultures) — impact of social media on present day youth and correction
measures.

Practical:Case study — interaction with different professionals.

EDUCATION& SOCIETY 3
Education: Ancient and Modern Models.
Practical: Making Short film on impact of education in social transformation.

DISPARITY AMONG HUMAN BEINGS 3

Wealth’s for humans, Factors leading to disparity in human beings and Remedies.
Practical:Debate on disparity and social values.

CONTRIBUTION OF SELF TO SOCIAL WELFARE 3

Participation in Social welfare — Related programmes— Recognized association — Activities for
social awareness — Programme by Government and NGOs — Benefits of social service —
Balancing the family and social life.

Practical: In campus, off campus projects.

GENERAL PRACTICAL 14
Ashtanga Yoga: Pathanjali maharishi & Yoga - Involvement — Rules of Asanas -
Suryanamaskara (12 Steps)- Meditation.

Standing : Pada Hastasana, Ardha Cakrasana, Trikonasana, Virukchsana (Eka Padaasana)
Sitting  : Padmasana, Vakrasana, Ustrasana, Paschimatanasana.

Prone : Uthanapathasana, Sarvangasana, Halasana, Cakrasana,

Supine : Salabhasana, Bhujangasana, Dhanurasana, Navukasana.

Theory: 16 Hrs Tutorial: 14 Hrs Total: 30 Hrs

REFERENCES:

1.  Steven, Weinberg, “The First Three Minutes” : A Modern View of the Origin of the
Universe (English), Perseus books group,1977.

2. Vethathiri’s Maharishi’s, “Vethathirian Principles of Life” The World Community
Service Centre, Vethathiri Publications, 2003.
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http://www.flipkart.com/author/steven
http://www.flipkart.com/author/weinberg

Vethathiri’s Maharishi’s, “Karma Yoga: The Holistic Unity”” The World Community
Service Centre, Vethathiri Publications, 1994.

Vethathiri’s Maharishi’s, “Prosperity of India” The World Community Service Centre,
Vethathiri Publications, 1983.

Swami Vivekananda, “The Cultural Heritage of India” 1*'edition, The Ramakirshna
Mission Institute of Culture, 1937.

Vivekananda Kendra Prakashan Trust, “YOGA?”, Vivekanandha Kendra Prakashan
Trust,Chennai, 1977.
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SEMESTER IV
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U14MAT407 LINEAR ALGEBRA

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Apply the concepts of linear algebra to model linear system.

CO2: Use Echelon forms to solve systems of linear equations.

COa3: Use linear transformations to form linear models in Science and Engineering.

CO4: Apply the concepts of eigen values and eigenvectors to solve differential equations.

CO5: Demonstrate competence with the basic ideas of linear algebra including concepts of Inner
Product, Orthogonal sets and Inner Product Spaces

Pre-requisite:Nil

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak
COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Cco1 S M M M

Co2 | M M M M

Co3 S M M S

CO4 S M M M S

CO5 M M M M

Course Assessment methods:

Direct Indirect
1. Internal Test—1I Course end survey
2. Internal Test— I
3. Internal Test— Il
4. Assignment
5. End Semester Exam

Hrs

LINEAR EQUATIONS 9+3

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

\)éi' A
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LINEAR TRANSFORMATIONS 9+3

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

VECTOR SPACES 9+3

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+3

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

INNER PRODUCT SPACE 9+3

Inner product — Length and orthogonality — Orthogonal sets — Orthogonal projections — The Gram
— Schmidt process — Inner product spaces — Applications to linear models and inner product spaces.

Theory: 45 Hrs Tutorial: 15 Hrs  Total: 60 Hrs

REFERENCES:

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”, SI(Metric) edition, Schaum’s
Outline series, Mc-Graw — Hill, Inc., 4th Edition, 2009.
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U14ECT401 ELECTRONIC CIRCUITS - 11

Course Objectives:

e Analyze the methods of constructing feedback amplifiers, oscillators and
amplifiers.

LIT|P|C
3,003
tuned

e List the advantages and applications of feedback amplifiers, oscillators and tuned

amplifiers.

e Qutline the performance of wave shaping circuits, multivibrators and time base

generators.
e Construction of power supplies.

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Classify the various types of feedback amplifiers and analyze them.

CO2: Design the various types of RC and LC oscillators.

CO3: Understand the basic principles of different types of tuned amplifiers and learn the
neutralization techniques.

CO4: Describe the operation of multivibrator circuits, time base generators, wave shaping
circuits and their applications

CO5: Discuss the working and characteristics of regulated power supply and SMPS.

Pre-requisite:
1. U14ECT303- ElectronicCircuits—I

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11

PO12

CO1l | S M

CO2 S M
CO3 | M \W
CO4 (M

CO5 | S M
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Course Assessment methods:

Direct Indirect
1. Internal Test— I Course end survey
2. Internal Test —II
3. Internal Test — Il
4. Assignment
5. End Semester Exam
Hrs
FEEDBACK AMPLIFIERS AND STABILITY 09

Basic feedback concepts — Properties of Negative feedback — Types of feedback topologies with
examples — Analysis of voltage series, VVoltage 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.

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.

Theory: 45 Hrs Total: 45 Hrs
_,X'_,'afr,),__,—_r_ 'iM,
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REFERENCES:

1.

2.
3.
4

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”, Sth
Edition, John Willey & Sons 2007.

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

Adel .S. Sedra, Kenneth C. Smith, “Micro Electronic circuits”, 6th Edition, Oxford
University Press, 20009.

F. Bogart Jr. “Electronic Devices and Circuits” 6th Edition, Pearson Education, 2007
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U14ECT402

Course Objectives:

Course Outcomes:
After successful completion of this course, the students should be able to

LINEAR INTEGRATED CIRCUITS

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.

To discuss the concept and applications of ADC and DAC

COL1: Explain the various current mirror circuits and analyze differential amplifier with active

load.

CO2: Describe thecharacteristics,linear and non linear application of operational amplifier

CO3:Analyze the internal modules of PLL, AnalogMultiplier and review its applications
CO4:Discuss the different types of data convertor architectures
CO5: Review the special function ICs and its application

Pre-requisite:

1.U14ECT303 -Electronic Circuits — |

(S/M/W indicates strength of correlation)

CO/PO Mapping

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 M W
CO2 M
CO3 S M M
CO4 M
CO5 M
Course Assessment methods:

Direct Indirect

agrownE

Internal Test — |
Internal Test — Il
Internal Test — I
Assignment

End Semester Exam

Course end survey
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Hrs
BIASING CIRCUITS AND OPERATIONAL AMPLIFIER 09
CHARACTERISTICS
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
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

Theory: 45 Hrs Total: 45 Hrs
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.
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Sonde, B.S, “Introduction to System Design using Integrated Circuits”, Second Edition,
Wiley Eastern Limited, New Delhi, 1994.

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

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

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

Millman J. and Halkias C.C., " Integrated Electronics ", McGraw Hill, 2001
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U14ECT403

Course Objective:

SIGNALS AND SYSTEMS

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 successful completion of this course, the students should be able to

CO1: Understand different types of signals- continuous and discrete, odd and even, periodic and
aperiodic etc.
CO2: Analyze continuous time signals and systems by using appropriate mathematical tools

like Fourier Transform.

CO3: Analyze sampling process and sampling of discrete time signals.
CO4: Analyze discrete time signals and systems by using appropriate mathematical tools like

Fourier Transform.
COb5: Utilize standard signals such as sine, ramp, exponential to characterize systems.

Pre-requisite:

1. U14MAT201 - Engineering Mathematics — 11

CO/PO Mapping

(S/M/W indicates strength of correlation)

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl1 | M W
CO2 |S w
CO3 |S M
CO4 | S M
CO5 | M M
Ol —— iM,
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Course Assessment methods:

Direct Indirect
1. Internal Test— I Course end survey
2. Internal Test —II
3. Internal Test — Il
4. Assignment
5. End Semester Exam

Hrs

CONTINUOUS AND DISCRETE TIME SIGNALS AND SYSTEMS 9+3

Continuous Time(CT) &Discrete Time(DT) signals- Classification of CT&DT signals- Basic
CT & DT signals - Signal operations - Continuous time and discrete time systems - properties -
Linear Time Invariant(LTI) systems- Stability- Causality- Continuous and discrete convolution

FOURIER ANALYSIS OF CT SIGNALS AND SYSTEMS 9+3
Fourier series analysis of periodic signals - Properties of Continuous Time Fourier Series
(CTFS) - Convergence of CTFS - Representation of aperiodic signals by Continuous Time
Fourier Transform(CTFT) - Properties of CTFT - Convergence of CTFT - CT system
representation by differential equation -Frequency response of systems characterized by
differential equations

FOURIER ANALYSIS OF DT SIGNALS AND SYSTEMS 9+3
Discrete Time Fourier Series (DTFS) representation of DT periodic signals - Representation of
aperiodic signals by Discrete Time Fourier Transform (DTFT) - Properties of DTFT - DT
system representation by difference equations - Frequency response of systems characterized
by difference equations.

SAMPLING 9+3
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.

Z TRANSFORM ANALYSIS OF SIGNALS AND SYSTEMS 9+3
Z transform —Forward and Inverse Transform using Residue, Division, Partial Fraction methods
- Properties of Z transform — Pole-zero plot, Analysis and characterization of LTI system using
Z transform

Theory: 45 Hrs Tutorial: 15 Hrs  Total: 60 Hrs
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REFERENCES:

1.

Oppenheim A.V.Wisky A.S, Hamid Nawab.S, “Signals and Systems”, Second Edition,
Prentice Hall of India, New Delhi,1997.

JohnG.ProakisandDimitrisG.Manolakis, “DigitalSignalProcessing,Principles,
AlgorithmsandApplications”,PHI, 3"¢Edition.2000.

Haykin.s, Barry Van Veen, “Signals and Systems”, John Wiley and Sons Inc,.New
Delhi,2002

H P HSU, “Signals and Systems” The McGraw-Hill , Schaum’s Outline Series, 2006
M.J.Roberts, “Signals and Systems Analysis using Transform method and
MATLAB”, TMH,2003.

K.Lindner,“SignalsandSystems”,McGrawHillInternational,1999.
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U14ECT404

TRANSMISSION LINES AND L|{T|P|C

WAVEGUIDES 3/1(0 4

Course Objectives:

To become familiar with propagation of signals through transmission lines
Understand signal propagation at Radio frequencies

Understand radio propagation in guided systems

To become familiar with resonators

Course Outcomes:
After successful completion of this course, the students should be able to
CO1:Discuss the fundamental concepts of wave propagation in Transmission Lines and Wave

Guides

CO2:Analyze the line parameters and various losses in transmission lines.
CO3:Apply smith chart for line parameter and impedance calculations
CO4:Evaluate the characteristics of parallel plane and rectangular wave guides.
CO5: Evaluate the characteristics of Circular wave guides and resonators.

Pre-requisite:

1. U14ECT302 Electromagnetic Fields

CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl |M
CO2 | S w
CO3 | S M w
CO4 | S w wW w
CO5 | S M w

Course Assessment methods:

Direct Indirect

ok wbdE

Internal Test — | Course end survey
Internal Test — 11
Internal Test — I11
Assignment

End Semester Exam
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Hrs
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 9+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 impedance — Excitation of modes.

CIRCULAR WAVE GUIDES AND RESONATORS 9+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.

Theory: 45 Hrs Tutorial: 15 Hrs Total: 60 Hrs

REFERENCES:
1. J.D.Ryder “Networks, Lines and Fields”, PHI, New Delhi, 2003. (Unit I & 1I)
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E.C. Jordan and K.G.Balmain “Electro Magnetic Waves and Radiating System”, PHI, New
Delhi, 2003. (Unit llI, IV & V)

Ramo, Whineery and Van Duzer: “Fields and Waves in Communication Electronics” John
Wiley, 2003
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U14GST001

Course Objectives:
To understand what constitutes the environment, what are precious resources in the
environment,

Course Outcomes:
After successful completion of this course, the students should be able to

ENVIRONMENTAL SCIENCE &
ENGINEERING

Ways of conservation of resources.
The role of a human being in maintaining a clean environment and useful environment
for the future generations.
How to maintain ecological balance.

Preserve bio-diversity.

CO1: Play a important role in transferring a healthy environment for future generations

CO2: Analyze the impact of engineering solutions in a global and societal context

COa3: Discuss contemporary issues that results in environmental degradation and would attempt

to provide solutions to overcome those problems

CO4: Ability to consider issues of environment and sustainable development in his personal and

professional undertakings

CO5: Highlight the importance of ecosystem and biodiversity
CO6: Paraphrase the importance of conservation of resources.

Pre-requisite:NIL

CO/PO Mapping

(S/M/W indicates strength of correlation)

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Cco1 w S
CO2 S
COo3 M w
CO4 M w M
CO5 |W M M
CO6 M w

& < 3(1,_ = iM,
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Course Assessment methods:

Direct Indirect
1. Internal Test— I Course end survey
2. Internal Test —II
3. Internal Test — Il
4. Assignment
5. End Semester Exam

Hrs

INTRODUCTION TO ENVIRONMENTAL STUDIES AND 10
NATURALRESOURCES

Definition, scope and importance — Need for public awareness —Forestresources:Useandover-
exploitation,deforestation,casestudies. Timberextraction,mining,damsandtheireffectsonforestsan
dtribalpeople-  Waterresources:Useand over-utilizationofsurfaceandgroundwater,floods,
drought, conflicts over water, dams-benefits and problems — Mineral resources: Use and
exploitation, environmental effects of extracting and using mineral resources, case studies —
Foodresources:Worldfoodproblems,changescausedbyagriculture
andovergrazing,effectsofmodernagriculture, fertilizer-pesticideproblems,waterlogging,salinity,
case studies — Energy resources: Growing energy needs,renewableandnon-
renewableenergysources,useofalternateenergysources. Case studies — Land resources: Land as
a resource, land degradation, man induced landslides, soil erosion and desertification—
Roleofanindividualinconservationofnatural resources—-Equitableuseofresourcesforsustainable

lifestyles.

ECOSYSTEMSANDBIODIVERSITY 14
Conceptofanecosystem—Structureandfunctionofan ecosystem-—
Producers,consumersanddecomposers—Energyflowintheecosystem — Ecological succession —
Food chains, food webs and ecologicalpyramids — Introduction, types, characteristic
features, structure
andfunctionofthe(a)Forestecosystem(b)Grasslandecosystem(c)Desertecosystem (d) Aquatic
ecosystems (ponds, streams, lakes, rivers, oceans,estuaries)—Introduction to Biodiversity —
Definition: genetic, species and ecosystem diversity — Biogeographical classification of India —
Valueofbiodiversity:consumptiveuse,productiveuse,social,  ethical,aestheticandoptionvalues—
Biodiversityatglobal, Nationalandlocallevels— Indiaasamega-diversitynation—Hot-
spotsofbiodiversity—Threatstobiodiversity: habitat loss, poaching of wildlife, man-wildlife
conflicts — Endangeredandendemicspeciesofindia—Conservationofbiodiversity:In-situ and Ex-
situconservationofbiodiversity.
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ENVIRONMENTAL POLLUTION 08

Definition — Causes, effects and control measures of: (@)
Airpollution(b)Waterpollution(c)Soilpollution(d)Marinepollution (e)Noisepollution(f) Thermal
pollution (g) Nuclear hazards — Soil waste Management:Causes,effectsandcontrolmeasures
ofurbanandindustrialwastes— Roleofanindividualin preventionofpollution—Pollutioncasestudies
—Disaster management: floods, earthquake, cyclone and landslides.

SOCIAL ISSUES AND THE ENVIRONMENT 07
FromUnsustainable to Sustainable development — Urban problems related to energy — Water
conservation, rain water harvesting, watershedmanagement—Resettlementand

rehabilitationofpeople;itsproblemsandconcerns,casestudies—
Environmentalethics:Issuesandpossiblesolutions — Climate change, global warming, acid rain,
ozone layerdepletion, nuclear accidents and holocaust, case studies. — Wasteland reclamation —

Consumerism and waste products — Environment Production Act—
Air(PreventionandControlofPollution)Act— Water(Prevention and control of Pollution) Act —
Wildlife Protection Act - Forest Conservation Act-

Issuesinvolvedinenforcementofenvironmentallegislation—Publicawareness

HUMAN POPULATION AND THE ENVIRONMENT 06
Population growth, variation among nations —  Population explosion -
FamilyWelfareProgramme—Environmentandhumanhealth—-HumanRights—ValueEducation—
HIV/AIDS ~WomenandChildWelfare— Role of Information Technology in Environment and
human health — Casestudies.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 simpleecosystems-pond,river,hill slopesetc.,

Theory: 45 Hrs Total: 45 Hrs
REFERENCES:
1. Deswal.SandDeswal.A,“A basiccourseinEnvironmentalstudies”Dhanpat Rai&Co,2006.
2. GilbertM.Masters, “IntroductiontoEnvironmental EngineeringandScience”,
PearsonEducationPvt.,Ltd., SecondEdition,ISBN81-297-0277-0,2004.
3. MillerT.GJr., “ EnvironmentalScience—Sustainingthe earth”,Wadsworth

PublishingCo.,1993

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

5. Trivedi R.K., “HandbookofEnvironmentalLaws”, Rules, Guidelines,
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CompliancesandStandards,Vol.landll, EnviroMedia.1996
Cunningham,W.P.Cooper,T.H.Gorhani, “EnvironmentalEncyclopedia”, Jaico
Publ.,House,Mumbai,2001
WagerK.D.,”EnvironmentalManagement”,W.B.SaundersCo.,Philadelphia,USA,1998
TownsendC.,HarperJandMichaelBegon,“EssentialsofEcology”,BlackwellsciencePublishin
9Co.,2003
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UL4ECP401 ELECTRONIC CIRCUITS LABORATORY B -(I)_ Z i:
Course Objectives:
e To design and analyze different amplifier, oscillator and multivibrator circuits.
e Model the electronic circuits using tools such as PSPICE and Mulitisim and test
Course Outcomes:
After successful completion of this course, the students should be able to
CO1: Design the various feedback amplifiers
CO2: Design various sinusoidal and non-sinusoidal oscillators.
CO3: Demonstrate the various wave shaping circuits.
CO4: Analyze the response of the tuned amplifiers.
CO5: Perform simulation of amplifiers and multivibrators.
Pre-requisite:
1. UL4ECP201 - Electric Circuits and Simulation Laboratory
CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak
COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COol |S M w W M M
Co2 | S M w W M M
COo3 M M M
CO4 | M W M M
CO5 S M M

Course Assessment methods:

Direct

Indirect

1. Continuous assessment

(Preparation,  Conduction,  Observation,

Calculations and Viva Voce)
2. Model Practical Exams
3. End Semester Exam

Course end survey

\)é_,.:g:i,[‘_,—.r. .
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LIST OF EXPERIMENTS
HARDWARE IMPLEMENTATION AND VERIFICATION USING
SIMULATION

1.

2
3
4
5.
6
7
8

Frequency response of BJT Amplifiers
Frequency response of FET Amplifiers
Class B Push Pull Amplifier
Design and Analysis of Multistage Amplifiers - Differential Amplifier, Cascode amplifier
Design and Analysis of Feedback Amplifiers
Design of Radio frequency and Audio frequency Oscillators
Design and frequency response analysis of Tuned Amplifier
Design of Multivibrators
SOFTWARE TOOLS
PSPICE/ Multisim
Total: 45 Hrs

Experiments beyond the syllabus should be conducted.
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UL4ECP402 LINEAR INTEGRATED CIRCUITS L|{T|P|C

LABORATORY 0021

Course Objectives:
e To design and test several applications of operational amplifiers.
e To study the function generator IC
e Todesign DAC & ADC.
e Construct waveform generation circuits

Course Outcomes:

After successful completion of this course, the students should be able to
CO1: Design and analyze the various op-amp and 555 timer applications.

CO2: Distinguish various active filters.

CO3: Acquire knowledge about the function generator IC.

CO4: Relate Schmitt trigger, comparator and PLL for real time applications.

Pre-requisite:NIL

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl |M M M M
CO2 (M w M M
CO3 | M w M M
CO4 |M M M M
Course Assessment methods:
Direct Indirect
1. Continuous assessment Course end survey

(Preparation,  Conduction,  Observation,
Calculations and Viva Voce)

2. Model Practical Exams

3. End Semester Exam
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LIST OF EXPERIMENTS

1.

oA W N

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

Design and testing of precision Half wave and Full wave rectifiers using op-amps.
Design and testing of clipper and clamper circuits using op amp

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

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

amps.

Design of Schmitt Trigger.

Design of Astable and monostable multivibrator using op amp.

Design and testing of Active LPF & HPF

Design of Astable and Monostable Multivibrator using 1C 555.

Design and testing of Phase locked loop

Study of Function generator IC ( XR2206)

Design of D/A Converter using R-2R ladder network and A/D Convertor using flash type
Total: 45 Hrs

Experiments beyond the syllabus should be conducted.

\)éi' A

o aﬁi,l‘_,— ) -

Chairman
Board of Studies




U14ENP401 COMMUNICATION SKILLSLABORATORY

Course Objectives:

To equip students of engineering and technology with effective speaking and
listening skills in English

To help them develop their soft skills and people skills, which will make the transition
from college to workplace smoother

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 successful completion of this course, the students should be able to

CO1: Imparting the role of communicative ability as one of the soft skills needed for placement.
CO2: Developing communicative ability and soft skills needed for placement.

CO3: Making students Industry-Ready through inculcating team-playing capacity.

Pre-requisite:
1. U14ENT101 - Functional English — |
2. U14ENT201 - Functional English — Il

CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 M M
C0o2 w M S
Cos3 S w S

Course Assessment methods:

Direct Indirect

1.

Presentation, Role Play, Mock Course end survey
interview, GD etc.

GRAMMAR IN COMMUNICATION 9
Grammar and Usage — Building Blocks, Homonyms, Subject and Verb Agreement, Error
Correction - Grammar Application, Framing Questions — Question words, Verbal Questions,
Tags, Giving Replies —Types of Sentences, Listening Comprehension —Listening and Ear
training

Chairman
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ASSERTIVE COMMUNICATION 9
Listening Comprehension in Cross—Cultural Ambience, Telephonic Conversations/Etiquette,
RolePlay Activities, Dramatizing Situations- Extempore — ldioms and Phrases

CORPORATE COMMUNICATION 9

Video Sensitizing, Communicative Courtesy —Interactions —Situational Conversations, Time
Management, Stress Management Techniques, Verbal Reasoning, Current Affairs — E Mail
Communication / Etiquette.

PUBLIC SPEAKING 9

Giving Seminars and Presentations, Nuances of Addressing a Gathering - one to one/ one to a
few/ one to many, Communication Process, Visual Aids & their Preparation, Accent
Neutralization, Analyzing the Audience, Nonverbal Communication

INTERVIEW & GD TECHNIQUES 9

Importance of Body Language —Gestures & Postures and Proxemics, Extempore, Facing the
Interview Panel, Interview FAQs, Psychometric Tests and Stress Interviews, Introduction to
GD, Mock GD Practices.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. BhatnagarR.P. & Rahul Bhargava, “English for Competitive Examinations”, Macmillian
Publishers, India, 1989, ISBN: 9780333925591

2. DevadossK.& MalathyP., “Career Skills for Engineers”, National Book Publishers,
Chennai, 2013.

3 AggarwalR.S., “A Modern Approach to Verbal & Non—Verbal Reasoning”, S.Chand
Publishers, India, 2012, ISBN : 8121905516
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U14GHP401 NATIONAL AND GLOBAL VALUES

Course Objectives:
e To make every individual to realize and practice global values.
e To bring in awareness of Universal brotherhood and protect mother earth

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Actasagood and responsible citizen.

CO2: Conserve and protect eco cycle.

CO3: Voluntarily work with global welfare organization and provide solution for global peace.
CO4: Invent his Technical design by considering humanity and nature.

Pre-requisite: Nil

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 M S M S
CO2 S
CO3 W M | M M
CoO4 S S S

Course Assessment methods:

Direct Indirect
1. Continuous Assessment 1. Attitude
2. End Semester Examination 2. Behavior
Hrs
ROLE OF A RESPONSIBLE CITIZEN 4

Citizen - its significance—National and Global perspectives.
Practical: Group discussion on National and Global values.

GREATNESS OF INDIAN CULTURE 2

Emerging India — past and present, about Culture, Morality and spirituality— Beauty of Unity in
diversity - Impact of western culture in India and Indian culture over other countries.

-~
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Practical: Demonstration and impact measurements of simple and good actions.

GLOBAL WELFARE ORGANISATIONS 2

Education — Health — Nature — Peace
Practical:Organizing an event linking with one of the Organizations In campus /off campus.

PRESERVING NATURE 2

Appreciating the flora and fauna on Earth - Importance ofEcological balance — Conservation.
Practical: Trekking, field visit.

GLOBAL PEACE 4

One World and One Humanity - Global Peace.

Global personalities:Thiruvalluvar, Vallalar, Vivekanadar, Mahatma Gandhi,Vethathiri
Maharishi — Plans for world peace.

Practical:Group discussion on individual plans for world peace.

GENERAL PRACTICAL 16
Simplified physical Exercise — Kayakalpa practice (Follow up practice) — Meditatyion -

Theory & Practice

Pranayama : Bhastrika, Kapala Bhati, Nadi suddhi, Sikari, Sitali.

Mudhra  : Chin Mudhra, Vayu Mudhra, Shunya Mudhra, Prithvi Mudhra, Surya Mudhra,
Varuna Mudhra, Prana Mudhra, Apana Mudhra, Apana Vayu Mudhra, Linga Mudhra, Adhi
Mudhra, Aswini Mudhra.

Theory: 14 Hrs Tutorial: 16 Hrs Total: 30 Hrs

REFERENCES:

1.  Drunvalo Melchizedek, “The Ancient Secret of the Flower of Life”, Vol. 1, Light
Technology Publishing; First Edition edition (April 1, 1999)

2. Dr.M. B. Gurusamy, “Globalisation — Gandhian Approach” Kumarappa Research
Institution, 2001.

3. Vethathiri’s Mabharishi’s, “Karma Yoga: The Holistic Unity” The World
Community Service Centre, Vethathiri Publications, 1994.

4.  Vethathiri’s Maharishi’s, “World peace” The World Community Service Centre,
Vethathiri Publications,1957.

5. Vethathiri’s Maharishi’s, “Atomic Poison” The World Community Service Centre,
Vethathiri Publications, 1983.
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http://www.amazon.com/Drunvalo-Melchizedek/e/B001JRZJ6S/ref=dp_byline_cont_book_1

Vethathiri’s Maharishi’s, “The World Order Of Holistic Unity” The World
Community Service Centre, Vethathiri Publications, 2003.

Swami Vivekananda, “What Religion Is” 41th edition, The Ramakirshna Mission
Institute of Culture, 20009.
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U14ECT501 MICROPROCESSOR AND L

MICROCONTROLLERS 3

Course Objectives:
e Study the Architecture of 8086 microprocessor.
e Learn the design aspects of I/O and Memory Interfacing circuits.
e Study about communication and bus interfacing.
e Study the Architecture of 8051 / ARM microcontroller.

Course Outcomes:

After successful completion of this course, the students should be able to
CO1: Design and implement programs on 8086 microprocessor.

CO2: Design I/O circuits.

COa3: Design Memory Interfacing circuits.

CO4: Design and implement 8051 microcontroller based systems.

CO5:Describe the architecture and instruction set of ARM microcontroller

Pre-requisite:
1. UI14ECT301 - Digital Electronics

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10

PO11

PO12

Col1 | M w

CO2

CO3

nun unwm

CO4

Co5 | M w

Course Assessment methods:

Direct Indirect

Internal Test — | Course end survey
Internal Test — 11
Internal Test — 111
Assignment

End Semester Exam

Ok wbdE
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Hrs

8086 MICROPROCESSOR AND BUS STRUCTURE 11
Introduction to 8085 — 8086 Microprocessor architecture — Addressing modes - Instruction set
and assembler directives — Assembly language programming— Interrupts and interrupt service
routines — Byte and String Manipulation - System bus timing —System design using 8086 — 10
programming — Introduction to Multiprogramming — System Bus Structure — Multiprocessor
configurations — Coprocessor, Closely coupled and loosely Coupled configurations

1/0 INTERFACING 08
Memory Interfacing and 1/O interfacing - Parallel communication interface — Serial
communication interface — D/A and A/D Interface - Timer — Keyboard /display controller —
Interrupt controller — DMA controller — Programming and applications Case studies: Traffic
Light control, LED display , LCD display, Keyboard display interface and Alarm Controller.

8051 MICROCONTROLLER 08
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

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.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1.  Yu-Cheng Liu, Glenn A.Gibson, “Microcomputer Systems: The 8086 / 8088 Family -
Architecture, Programming and Design”, Second Edition, Prentice Hall of India, 2007.

2. Muhammad Ali Mazidi and Janice Gillipie mazidi,“The 8051 Microcontroller and
Embedded System”, Pearson Education Asia, 2006.

3. Steve Furber, “ARM System on Chip Architecture” Addison- Wesley Professional
Second Edition, Aug 2000.
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Ramesh Gaonkar, “Microprocessor Architecture, Programming and application with
8085”, Penram International Publishing 2002

Doughlas  V.Hall, “Microprocessors and Interfacing, = Programming and
Hardware”,TMH,2012

Kenneth J Ayala, “The 8051 Microcontroller Architecture Programming and
Application”, Thomson Delmar New Delhi, 2004.
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U14ECT502 COMMUNICATION THEORY

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

Course Outcomes:

After successful completion of this course, the students should be able to
CO1: Discuss principles of different analog modulation techniques

CO2: Explain blocks used for building communication systems

COa3: Identify Modulation/demodulation circuits

CO4: Compare noise performance of receivers

CO5: Describe various Pulse modulation techniques

Pre-requisite:
1. U14ECT401 Signalsand Systems

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 S W
CO2 S M
CO3 S W
CO4 M
CO5 S wW

Course Assessment methods:

Direct Indirect

Internal Test — I Course end survey
Internal Test — 11
Internal Test — 111
Assignment

End Semester Exam

ok wpdeE
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Hrs
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
Detector — PLL — FM Broadcast receivers - Stereo Transmission.

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 —
-J('j:x.‘ P A
r .
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Reconstruction - Aliasing.
Types of Pulse Modulation: PAM, PPM, PWM - Modulation and DemodulationTime Division

Multiplexing.

Theory: 45 Hrs Tutorial: 15 Hrs  Total: 60 Hrs

REFERENCES:

1. SimonHaykin, “CommunicationSystems”,JohnWiley& Sons,NY,FourthEdition, 2001

2. W.Tomasi, “Electronic CommunicationSystems”, Prentice-Hall, FourthEdition2001.

3. George.KennedyandBernardDavis, “Electronic CommunicationSystems”, TataMcGraw-
Hill,FourthEdition1999.

4. HerbertTaub,DonaldL  SchillingandGoutamSaha,  “Principlesof = Communication
S ystems”, McGrawHill, FourthEdition2013.

5. FerrelG.Stremler, “ IntroductiontoCommunicationSystems”, Prentice-Hall,
FourthEdition2001.

6. B.P.Lathi,ZhiDing. “ModernDigitalandAnalog
CommunicationSystems”,OxfordUniversityPress, Fourth Edition,2009

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

Education, 2008.
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UL14ECTS503 DIGITAL SIGNAL PROCESSING ; -]I__ I; i
Course Objectives:
e Tostudy DFT and its computation
e To study design techniques for digital filters
e To study fundamentals of Digital signal processors
Course Outcomes:
After successful completion of this course, the students should be able to
CO1: Explain Properties and algorithms for implementation of DFT
CO2: Describe Filters and their structures
COa3: Illustrate the design of FIR and IIR filters
CO4: Discuss finite word length effects.
CO5: Relate the architectures and instruction set of a Digital Signal Processor
Pre-requisite:
1. U14ECT401 Signalsand Systems
CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak
COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 | S M M
CO2 | S M M
CO3 | S M W M
CO4 | S wW
CO5 |W W W M
Course Assessment methods:
Direct Indirect
1. Internal Test—1I Course end survey
2. Internal Test—II
3. Internal Test — I
4. Assignment
5. End Semester Exam
Hrs
DISCRETE FOURIER TRANSFORM 9+3

Review of Signals, Review of Sampling, DFT and its properties, Relation between DTFT and
DFT, Radix-2 FFT algorithms - DFT computation using Decimation in time and Decimation in

-~
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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 —
Prewarping — Realization of IIR filters - Direct, cascade and parallel forms.

FINITE IMPULSE RESPONSE DIGITAL FILTERS 9+3
Linear phase FIR filters — Design using Rectangular, 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 -
Quantization Error -Quantization Noise Power -Finite word length effects -Signal scaling -
Introduction to Multi-rate signal processing-Decimation —Interpolation —Sampling rate
conversion by rational factor- 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 - Instructions — Parallel and
pipeline operations — Interrupts - Introduction to CCS.

Theory: 45 Hrs Tutorial: 15 Hrs  Total: 60 Hrs

REFERENCES:

1. John G Proakis and Manolakis, “Digital Signal Processing Principles, Algorithms and
Applications”, Pearson, Fourth Edition, 2014.

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

S. S.K. Mitra, “Digital Signal Processing, A Computer Based approach”, Tata Mc GrawHIill,
2001
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U14ECTS504 COMPUTER ARCHITECTURE

Course Objectives:

Brief the historical development of computing machines

Understand the arithmetic algorithms and circuits needed to process data.

Focus on concepts of pipelining to speed up the data processing

Explain the organization of main memory, cache memory and virtual memory
mechanisms and examine the design of 1/0 system

Distinguish the approaches to control unit design — hardwired and micro programmed

Course Outcomes:
After successful completion of this course, the students should be able to

CO1:
CO2:
COa3:
CO4:

CO5:

Describe the central processing unit focusing on instruction set design and data
representation.
Apply arithmetic algorithms and interpret the processed data.
Appraise the control unit design and 1/0 system design
Recognize the principal memory technologies from a hierarchical view point with
emphasis on cache memory.
Outline the design of a pipelined and superscalar processor.

Pre-requisite:

1. U14ECT301 - DigitalElectronics

CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl | M wW M
CO2 | M W M
CO3 | M M M
CO4 | M wW M
CO5 M M M

Course Assessment methods:

Direct Indirect

1. Internal Test — I Course end survey

2. Internal Test — 11

3. Internal Test — 111
4. Assignment

5. End Semester Exam
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Hrs
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, IOP organization, multiprocessors, fault tolerance, RISC and CISC architecture.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1.  John P.Hayes, ‘Computer architecture and Organisation’, Tata McGraw-Hill Third edition,
1998.

2. V.Carl Hamacher, Zvonko G. Varanesic and Safat G. Zaky, “ Computer Organisation®,
McGraw-Hill Inc, 2002.

3. 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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U14ECTS05 CONTROL SYSTEMS ENGINEERING

Course Objectives:

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

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

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

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

To study the different types of compensators

Course Outcomes:

After successful completion of this course, the students should be able to
CO1:Outline the development of mathematical models to represent systems and their

representation by transfer functions

CO2: Discuss the transient and steady state response of control systems
CO3: Practice frequency domain plots (Bode and Polar)

CO4: Analyze performance of control systems

CO5: Design compensation networks

Pre-requisite:Nil

CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 | S M
CO2 | S wW
CO3 | M M W W
CO4 | M M M wW
CO5 | S W

Course Assessment methods:

Direct Indirect

aogrownE

Internal Test — | Course end survey
Internal Test — 11
Internal Test — 111
Assignment

End Semester Exam

-~
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Hrs
SYSTEMS AND THEIR REPRESENTATION 9+3
Basicelementsincontrolsystems—Openandclosedloop systems-
Mathematicalmodelingofphysicalsystems:Transfer
functionmodelofMechanicalandElectricalsystems-Blockdiagramreductiontechniques — Signal
flow graphs-Control System components: Synchros-Potentiometer- Transfer
function of DC Servo motor and ACServomotor,Typicalapplicationofcontrol system
inindustry

TIME RESPONSE ANALYSIS 9+3
Timeresponse—Typesoftestinput-step,ramp,impulseandparabolic inputs—
lordersystemresponseforstep,rampandimpulseinputand 11 order system Response for step
input— Time domain specifications- Errorcoefficients—Generalizederrorseries—Steadystateerror—
P,P1,PIDmodesoffeedb ackcontrol.

FREQUENCY RESPONSE ANALYSIS 9+3
Frequency response - Frequency domain specifications- Correlation
betweenfrequencydomainandtimedomainspecifications—Polarplot— Bodeplot-Determination of
closed loop response from open loop response -

IntroductiontoConstantMandNcirclesandNicholsChart.

STABILITY OF CONTROL SYSTEM 9+3
DefinitionofStability-LocationofrootsofCharacteristicsequationinS planeforstability—
RouthHurwitzcriterion—RootlocusTechniques— Effectofpole,zeroaddition—

Gainmarginandphasemargin—Nyquiststabilitycriterions

COMPENSATOR DESIGN 9+3
Performance  criteria - Lag, lead and lag-lead networks —  Cascade
Compensatordesignusingbodeplots

Theory: 45 Hrs Tutorial: 15 Hrs  Total: 60 Hrs

REFERENCES:

1. K.Ogata,‘ModernControlEngineering’,5thedition,PearsonEducation,New Delhi,
2003/PHI.

2. 1.J.Nagrath&M.Gopal,‘AtextbookofControlSystemsEngineering’,
5"edtionNewAgelnternationalPublishers,2010

3. B.C.Kuo,‘AutomaticControlSystems’,&7theditionPrenticeHallofIndia
Ltd.,NewDelhi,2003
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M.Gopal,‘ControlSystems,Principles&Design’,2ndeditionTataMcGraw

Hill, NewDelhi,2002

M.N.Bandyopadhyay, ‘ControlEngineeringTheoryandPractice’, Prentice Halloflndia,2004
NormanS.Nise,’ControlsystemsEngineering‘4thedition Johnwileyandsons,Inc.,2007
R.Anandha, NatarajanandB.RameshBabu
“ControlSystemEngineering”,3rdEditionScitechPublication2009
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STATISTICAL THEORY OF L|{T|P|C

JI4ECTS06 COMMUNICATION 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

e To understand the Continuous channel models and its properties

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Apply fundamental probability theory for real time problems

CO2: Classify random variables and random process

COa3: Analyze linear time invariant systems performance for random inputs

CO4: Demonstrate fundamental information theory concepts and source coding algorithms
CO5: Classify and analyze the discrete and continuous channel models

Pre-requisite:
1. U14ECT502 - Communication Theory

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

PO1 PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Co1

CO2

CO3

CO4

ZZZZZS
N

nun ununwm
2=

CO5
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Course Assessment methods:

Direct Indirect
1. Internal Test— I Course end survey
2. Internal Test —II
3. Internal Test — Il
4. Assignment
5. End Semester Exam

Hrs

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
Randomvariable — Definition, Discrete and Continuous Random Variables — Probability
Density  Functions, Probability Distribution Functions —Properties —  Gaussian,

Binominal,Poisson,Uniform,Exponential Distributionsand theirproperties — Operations on one
random variable.

Multiple RandomVariables: - Joint Density and Distribution Functions —Marginal and
conditional distributions —Properties — Operations on multiple random variables.

RANDOM PROCESSES 10+5
Random Process — Stationary Process — Wide sensestationaryand Ergodicprocesses— Gaussian
Random Process - Markovprocess—Markovchain—Poissonprocess—  Correlation:

Autocorrelation, Cross Correlation and their properties — Covariance— R egression — Central
Limit Theorem.

Power spectraldensity 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 — Linearsystems
withrandominputs — Autocorrelation and Cross Correlation of inputs and outputs — Spectral
Characterization — Optimum linear time invariant systems — Matched Filter — Properties.

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
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coding theorem,

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

Theory: 45 Hrs Tutorial: 15 Hrs  Total: 60 Hrs

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 JohnG.Proakis,“DigitaICommunication”McGrawHiII4thEdition,2008
Popoulis, “Probability, Random Variables & Stochastic Processes”, McGraw Hill
International Editions, Second Edition, SixthReprint, New Delhi, 1989

5. Kandasamy .P Thilagavathi .K, Gunavathi .K , “Probability, Random Variables and
random processes”, S. Chand & Company Limited, New Delhi, 2004

6. 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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UL4ECP501 MICROPROCESSOR AND LT/ P|C
MICROCONTROLLER LABORATORY 01021
Course Objectives:
e Introduce ALP concepts and features
e Write ALP for arithmetic and logical operations in 8086 and 8051
e Differentiate Serial and Parallel Interface
e Interface different 1/Os with Microprocessors
e Be familiar with MASM
Course Outcomes:
After successful completion of this course, the students should be able to
COL1: Write ALP Programmes for fixed and Floating Point and Arithmetic
CO2: Interface different 1/0s with processor
COa3: Generate waveforms using Microprocessors
CO4: Execute Programs in 8051
Pre-requisite:Nil
CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak
COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 M M M M
CO2 M S M M
COo3 M S M M
Co4 | M M M M M M
Course Assessment methods:
Direct Indirect
1. Continuous assessment Course end survey

(Preparation,  Conduction,  Observation,
Calculations and Viva Voce)

2. Model Practical Exams

3. End Semester Exam
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LIST OF EXPERIMENTS

8086 PROGRAMS USING KITS AND MASM

1. Basic arithmetic and Logical operations

2. Move a data block without overlap

3. Code conversion, decimal arithmetic and Matrix operations.
4. Floating point operations, string manipulations, sorting and searching

5. Counters and Time Delay

PERIPHERALS AND INTERFACING
6. Traffic light control
7. Stepper Motor Control
8. Key board and Display
9. Serial interface and Parallel interface

10. A/D and D/A interface and Waveform Generation

8051 MICROCONTROLLER USING C PROGRAMMING
11. Basic arithmetic and Logical operations

12. Unpacked BCD to ASCII

ARM PROCESSOR

1. Studyof systemdesign using ARMmicrocontroller.

RESOURCES REQUIRED
1. 8086 Microprocessor Kit
2. 8051 Microcontroller Kit
Interfacing Cards
PC and Keil C Compiler
ARM Evaluation Board
ARM IDE Suite

© ks w

Experiments beyond the syllabus should be conducted.
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COMMUNICATION SYSTEMS LI T|P|C
LABORATORY

U14ECP502

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 successful completion of this course, the students should be able to
CO1: Demonstrate analog modulation techniques
CO2: Construct various receiver circuits
CO3: Measure and analyze receiver characteristics.

CO4: Demonstrate various pulse modulation techniques

Pre-requisite:

1. UI14ECP401 - Signals and Systems Laboratory

CO/PO Mapping

(S/M/W indicates strength of correlation)

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl1 | M w M M
COo2 | S M M M
CO3 | S wW M M
CO4 | S M M M
Course Assessment methods:
Direct Indirect

1. Continuous assessment
(Preparation,  Conduction,
Calculations and Viva Voce)

2. Model Practical Exams

3. End Semester Exam

Observation,

Course end survey
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LIST OF EXPERIMENTS
Designandimplementationof

1.

©oNo kLN

e S A
w N PO

AmplitudeModulation.
AMdemodulationusingEnvelopedetector
FrequencyModulation
Frequencydemodulation.
Pre-emphasisandde-emphasisnetworks.
RF mixer circuit.

IF amplifier.
AutomaticGainControlAmplifier.

Audio amplifier

. Sampling and TDM.

. PPM, PWM

. Study of AM receiver characteristics.

. GenerationofAM,FMandPMsignalsusingMATLAB.

Experiments beyond the syllabus should be conducted.

RESOURCESREQUIRED:

Total:45 Hrs

1.| 50/200MHzDualTrace Oscilloscopes.

12

AMandFMgenerators100 MHz.

AM receiver.

VariousCommunicationIC’s

o Wi

Matlabwithsignal processing and simulationtoolbox

15 users
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DIGITAL SIGNAL PROCESSING
LABORATORY

U14ECP503

Course Objectives:

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

Course Outcomes:

After successful completion of this course, the students should be able to
CO1: Experiment concepts of DSP and its applications using MATLAB Software

CO2: Practice programming concepts of TMS320C54xx/67xx processor using Code Composer

Studio

COa3: Develop digital filters using MATLAB and Code composer studio

Pre-requisite:NIL

CO/PO Mapping

(S/M/W indicates strength of correlation)

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 S M wW S M M
Co2 | M M M w S M M
COos3 S M wW w S M M
Course Assessment methods:
Direct Indirect

1. Continuous assessment

(Preparation,  Conduction,

Calculations and Viva Voce)

2. Model Practical Exams
3. End Semester Exam

Observation,

Course end survey

LIST OF EXPERIMENTS

USING MATLAB

1. Generate, Manipulate and analyze signals
2. Linear and circular convolution of two sequences
3. Computation of DFT/IDFT and Analysis of Magnitude and Phase Spectrum
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4. Sampling and the effect of aliasing using spectral analysis

5. Design of FIR filters using windowing and frequency sampling techniques

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

USING TMS320C 54XX/67XX (using Code Composer Studio)
1.Geneartion of Periodic Signals
2. Implementation of correlation and convolution
3. Sampling of input signal
4. Computation of DFT/IDFT
5. Implementation of /11 order FIR filter
6. Implementation of I/11 order IIR filter

Experiments beyond the syllabus should be conducted.

Resources Required
1. MATLAB 7 with Toolboxes.
2. TMS320C54X/67X Kits — 12 Nos
Total: 45 Hrs
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U14ECT601 DIGITAL COMMUNICATION

Course Objectives:
e Acquire basics involved in digital communication.
e Impart knowledge of digital pulse modulation techniques.
e Learn error control coding that encompasses techniques for encoding and decoding of
e Digital data streams for reliable transmission over noisy channels.
e Learn baseband pulse transmission, Nyquist criterion and solutions.
e Study pass band transmission which deals with fundamental modulation schemes and
their performance.
e Understand the fundamental carrier and symbol synchronization techniques

Course Outcomes:

After successful completion of this course, the students should be able to
CO1: Recall fundamentals of Digital communication system

CO2: Demonstrate digital pulse modulation techniques

CO3: Apply channel coding techniques for data transmission

CO4: Apply line coding and pulse shaping techniques for data transmission

CO5: Analyze digital modulation schemes.

CO6: Describe synchronization techniques.

Pre-requisite:
1. U14ECT502 - Communication Theory
2. U14ECT503 - DigitalSignalProcessing

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 S
CO2 S M
COo3 S M wW
CO4 S M
CO5 M S
CO6 M M
Ol —— U\-N,
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Course Assessment methods:

Direct Indirect
1. Internal Test— I Course end survey
2. Internal Test —II
3. Internal Test — Il
4. Assignment
5. End Semester Exam
Hrs
INTRODUCTION 04

Introduction toDigitalCommunication 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 differentialpulsecode modulation—-DeltaModulation-
AdaptiveDeltaModulation- Digitalmultiplexers.

ERROR CONTROL CODING 10 + 05
Linear blockcodes —Cycliccodes— Convolutional codes—MaximumLikelihooddecoding of
Convolution codes —Viterbi Algorithm, Trellis Coded Modulation, T u r b o 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 CriterionfordistortionlessBasebandBinaryTransmission—
Correlativecoding—Eyepatterns—BasebandM-aryPAMSystem

Equalizers: Linear and non linear Equalizers — AdaptiveEqualization-LMS algorithm.

DIGITAL MODULATION TECHNIQUES 10 + 05
Coherent Binary Modulation Technigque:PSK-FSK-QPSK- MSK- Non
CoherentBinaryModulationTechniques: FSK- Differentialphaseshiftkeying—-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-EarlyLategatetype.
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Theory: 45 Hrs Tutorial: 15 Hrs Total: 60 Hrs

REFERENCES:

1. SimonHaykin,“DigitalCommunication”,JohnWiley, studentreprint2006

2. Bernard Sklar, “Digital Communication,
FundamentalsandApplications”PearsonEducationAsia,SecondEdition, reprint,2002.

3. JohnG.Proakis,“Digital Communication”McGrawHill 4mEdition,2008

4. B.P.Lathi, “ ModernDigitalandAnalogCommunication
Systems”, ThirdEdition,OxfordPress,2007

5. LeonW.Couch, “ DigitalandAnalogCommunication
Systems,6"Edition,PearsonEducation,2001.

6. A.FMolisch,” “WirelessCommunication””’JohnWiley&SonsLtd.,2005
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U14ECT602

Course Objectives:

Course Outcomes:
After successful completion of this course, the students should be able to

COMPUTERNETWORKS

To make the students to understand the different layers of ISO /OSI model and TCP/IP
Network IEEE standards.

To understand IP addressing methods and QOS parameters.
To know the functions and congestion control mechanism of TCP.

To know about application layer and network security.

CO1:Explain the networks, topologies and layers of OSI model,compare with TCP/IP model.
CO2:Classify error control and flow control techniques and typesof LAN technologies.

CO3:Analyze different routing algorithms and methods to improve QOS.

CO4:Summarize the transport layer protocols and congestion controls methods.
COb5:Describe various application layer services and cryptographic techniques.

Pre-requisite:Nil

CO/PO Mapping

(S/M/W indicates strength of correlation)

S-Strong, M-Medium, W-Weak

COs

Programme Outcomes(POs)

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

PO12

Co1

CO2

wW

CO3

CO4

CO5

mv)
Zmzéz'c_q

\W
\W

Course Assessment methods:

Direct

Indirect

akrwdPE

Internal Test — |
Internal Test — Il
Internal Test — I11
Assignment

End Semester Exam

Course end survey
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Hrs
DATA COMMUNICATIONS 09
Introduction to networks — Direction of Data flow — networks — Components and Categories
— types of Connections — Topologies — ProtocolsandStandards—ISO/OSImodel-TCP/IP-
ComparisonofOSImodeland TCP/IP, Introductiontophysicallayer—TransmissionMedia -
CoaxialCable—FiberOptics—digitaltodigitalLineCoding

DATA LINK LAYER 09
Error—detectionandcorrection— Cyclic Redundancy Check(CRC)-Hammingcode—

FlowControlandErrorcontroltechniques-Stopandwait-GobackNARQ-SelectiverepeatARQ-
slidingwindowtechniques— HDLC.
LAN: Ethernet IEEE 802.3 and IEEE802.5 — IEEE802.11-FDDI,Bridges

NETWORK LAYER 09
Internetworks—PacketSwitching ~ andDatagramapproach ~ —IPaddressing ~ methods—Ipv6—

Subnetting—Routing-DistanceVectorRouting-RIP,Link State Routing - OSPF, Routers, Quality
of services (QOS) — methodstoimproveQOSparameters (RED,Classification, Scheduling,

Queuing)

TRANSPORTLAYER 09
Functionsoftransportlayer—Multiplexing —Demultiplexing — Sockets—UserDatagram Protocol

(UDP)-TransmissionControlProtocol(TCP)— CongestionControl—Integrated Services (RSVP).

APPLICATIONLAYERANDSECURITY 09
DomainName Space(DNS), SMTP, FTP, HTTP,WWW, networksecurity and cryptography-

Symmetric key cryptography — Data Encryption standard & Advanced Encryption Standard,
Asymmetric key cryptography — RSA & Diffie-Hellman algorithms.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. BehrouzA.Foruzan,“DatacommunicationandNetworking”, Fifth Edition,Tata McGraw-
Hill,2013

2. AndrewS.Tannenbaum,“ComputerNetworks”,FourthEdition,PHI,2003

3. BehrouzA.Foruzan,“DatacommunicationandNetworking”, Tata McGraw-Hill,2006

4, James.F.Kurouse&W.Rouse, “ComputerNetworking: ATopdownApproach
Featuring”,addition-89esley,2009

5. LarryL.Peterson&PeterS.Davie,“ComputerNetworks” thirdedition, Harcourt
AsiaPvt.Ltd,2007
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UL4ECT603 MEASUREMENTS AND INSTRUMENTATION I?: -(I)_ I; g
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 successful completion of this course, the students should be able to
CO1: Recognize the evolution and history of units and standards in measurements.
CO2: Identify the various parameters that are measurable in electronic instrumentation
CO3: Employ appropriate instruments to measure given sets of parameters.
CO4: Practice the construction of testing and measuring set up for electronic systems.
CO5: Relate the usage of various instrumentation standards.
Pre-requisite:
1. U14ECT301 DigitalElectronics,
2. U14ECT403 Linear Integrated Circuits
CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak
COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1l | S
CO2 | S M
CO3 | S S w
CoO4 S M w
CO5 | M M M
Course Assessment methods:
Direct Indirect

Internal Test — I
Internal Test — Il
Internal Test — I11
Assignment

End Semester Exam

ok bR

Course end survey
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Hrs

BASICMEASUREMENTCONCEPTS 08
Measurementsystems—Staticanddynamiccharacteristics—unitsandstandardsofmeasurements—
erroranalysis—movingcoil,movingironmeters—TrueRMSmeters—Bridge measurements—

wheatstone’s- Maxwell,Hay,Schering, AndersonandWienbridge.

BASICELECTRONICMEASUREMENTS 11
Electronic multimeters — Cathode ray oscilloscopes — blockschematic— applications—
specialoscilloscopes:(Sampling,Storage, Digitalstorageoscilloscope) — Q meters — Vector
meters — RF voltage and powermeasurements..

SIGNALGENERATORSANDANALYZERS 10
Function generators — RF signal generators — Sweep generators — Frequencysynthesizer—
Waveanalyzer:  frequency selective wave analyzer, Hetrodyne wave analyzer—
Harmonicdistortionanalyzer — spectrum analyzer

DIGITALINSTRUMENTS 08
Comparison of analog and digital techniques — digital voltmeter — frequency counters —
measurement of frequency and time interval — extensionoffrequencyrange— measurementerrors

DATA ACQUISITION SYSTEMS AND FIBER 08
OPTICMEASUREMENTS

Elements of a digital data acquisition system — interfacing oftransducers —multiplexing—
computercontrolledinstrumentation—IEEE 488 bus— fiber optic measurements for power and
system loss — optical timedomainReflectometer.

Theory: 45 Hrs Total: 45 Hrs
REFERENCES:
1. AlbertD.HelfrickandWilliamD.Cooper— “ ModernElectronic Instrumentation

andMeasurementTechniques”,PrenticeHall ofindia,2003.

2. JosephJ.Carr, “ ElementsofElectronicsinstrumentationand
Measurement”,Pearsoneducation,2003

3. Alan.S.Morris, “PrinciplesofMeasurementsandInstrumentation”, Prentice
Hallofindia,SecondEdition.,2003

4. Ernest O. Doebelin, “MeasurementSystems- ApplicationandDesign”, Tata McGraw-
Hill-2004.
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U14ECT604

Course Objectives:

Course Outcomes:
After successful completion of this course, the students should be able to

ANTENNAS AND WAVE PROPAGATION

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.

COL1: Define various antenna parameters

CO2: Analyze radiation patterns of antennas

COa3: Evaluate antennas for given specifications

CO4: lllustrate techniques for antenna parameter measurements
CO5: Discuss radio wave propagation

Pre-requisite:
1. UL4ECT404 - Transmission lines and wave guides

(S/M/W indicates strength of correlation)

CO/PO Mapping

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 M M M
CO2 S S W W
COo3 M M S M W
CO4 M w
CO5 S M
Course Assessment methods:
Direct Indirect
1. Internal Test— I Course end survey
2. Internal Test — Il
3. Internal Test — Il
4. Assignment
5. End Semester Exam
Ol —— U\-N,
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Hrs
ANTENNAFUNDAMENTALS 9+3
Introduction to antenna Parameters-Radiation Pattern, Radiationintensity, Beam solid angle,
Gain,Directivegain,Powergain, Directivity, BeamWidth.Band Width, Reciprocityprinciple,
Effectivelength, Effectivearea,Relationbetweengain,effectivelength andradiationresistance, Friis
Transmission formula, Antenna Field Zones, Polarization, Self and mutual impedances of
antennas

WIRE ANTENNAS AND ANTENNA ARRAYS 9+3

Conceptofvectorpotential- Retarded vector potential-Fieldsassociatedwith Hertziandipole.Power
radiated andradiationresistanceof Hertzian dipole.Radiationfromhalf-wave dipole and quarter-
wavemonopole, Radiation resistance of half wave dipole and quarter wave monopole- Impedance
of Foldeddipole

AntennaArrays:Broadside and End fire array -Expression for electricfieldfromtwo and four
elementarrays -N element linear array - Patternmultiplication- Binomial array

SPECIAL ANTENNAS AND ANTENNA MEASUREMENT 9+3
Special Antennas: Loop antennas, Helical antennas, Yagi-uda antenna, Long wire antenna, V
antenna,Rhombic antenna, Logperiodicantenna, Microstrip antenna.

Antenna Measurements: Radiation Pattern Measurement, Gain and Directivity Measurements

APERTURE AND LENS ANTENNAS 9+3
Radiationfrom anelementalareaofaplanewave(Huygen’s Source),Radiationfroma rectangular
aperturetreatedasan arrayofHuygen’s sources, Slotantenna-

Relationbetweendipoleandslotimpedances, Horn antenna — Types, Parabolic reflector antennaand
its feed systems, Dielectriclens andmetalplanelensantennas, Mobile Station Antennas-Selection
of antenna based on the frequency of operation

RADIO WAVE PROPAGATION 9+3
Modes of propagation, Structure of atmosphere-Ground wave propagation —
Attenuationcharacteristics for ground wave propagation- Calculation offield
strengthatadistance.  Spacewavepropagation-Resultant  ofdirectandreflectedrayatthereceiver-
Ductpropagation.
Skywavepropagation-Structureoftheionosphere.Effectivedielectricconstantofionized region-
Mechanismofrefraction. -Refractiveindex-Criticalfrequency. Skipdistance -Effectof
earth’smagneticfield. -Maximumusable frequency.FadingandDiversity reception.

Theory: 45 Hrs Tutorial:15 Hrs  Total: 60 Hrs
_,7('_#3‘ A N
= _
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REFERENCES:

1.

JohnD.KrausandRonalatoryMarhefka,"Antennas for all applications”, TataMcGraw-Hill,
Third Edition, 2006

Edward.C.Jordanand Keith G
Balmain,"ElectroMagneticWavesandRadiatingSystems™,Prentice Hall of India, Second
Edition, Reprint2008

K.D. Prasad, "Antenna and Wave Propagation" Sathya prakasan Tech India Publications-
New Delhi- 2001

Robert.E.Collin,“AntennasandRadioPropagation”,McGraw-Hill,1987.

Constantine.A Ballanis,"AntennaTheory: Analysis and Design ",JohnWiley&
Sons,secondedition,2003

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

D.Ganesh rao,B.Somanathan nair, Deepa Reghunath,” Antennas and Radio wave
Propagation”,Sangunine Technical Publishers, Bangalore,2007.
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U14GSTO007

Course Objectives:
e To create an awareness on Engineering Ethics and its use in ones profession

PROFESSIONAL ETHICS

e Toinstill 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:
After successful completion of this course, the students should be able to

CO1: Understand the ethical theories and concepts
CO2: Understanding an engineer’s work in the context of its impact on society
CO3: Understand and analyze the concepts of safety and risk

CO4: Understand the professional responsibilities and rights of Engineers

CO5: Understand the concepts of ethics in the global context

Pre-requisite:

Nil

CO/PO Mapping

(S/M/W indicates strength of correlation)

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1 M M S M
CO2 M M S M
COo3 M M S M
CO4 M M S M
CO5 M M S M
Course Assessment methods:
Direct Indirect
1. Internal Test— I Course end survey
2. Internal Test — Il
3. Internal Test — Il
4. Assignment
5. End Semester Exam
Aep —
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Hrs

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.

Theory: 45 Hrs Tutorial: 15Hrs  Total: 60 Hrs

REFERENCES:

1. Mike Martin and Roland Schinzinger, “Ethics in Engineering”. (2005) McGraw-Hill, New
York.

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

3. Bhaskar S. “Professional Ethics and Human Values”, (2005) Anuradha Agencies, Chennai.

4. Charles D. Fleddermann, “Engineering Ethics”, 2004 (Indian Reprint) Pearson Education /
Prentice Hall, New Jersey.

5. Charles E. Harris, Michael S. Protchard and Michael J Rabins, “Engineering Ethics —
Concepts and cases”, 2000 (Indian Reprint now available) Wadsworth Thompson Learning,
United States.
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UL4ECP601 DIGITAL COMMUNICATION L

LABORATORY 0

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 successful completion of this course, the students should be able to
CO1: Assess the performance of source coding algorithms

CO2: Generate pulse modulation signals

CO3: Implement and analyze various digital modulation schemes

CO4: Apply channel coding techniques for data transmission

CO5: Experiment special modulation schemes.

CO6: Design and analyze radiation pattern of antenna.

Pre-requisite:
1. U14ECP502 - Communication Systems Laboratory

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

o
@)
|
o
(@)
N

PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10

PO11

PO12

COo1

CO2

CO3

CO4

CO5

SEYEYEY RS

SRR

S EYEYEYEYES

IE4EE <
2l
R

CO6

Course Assessment methods:

Direct Indirect

1. Continuous assessment Course end survey
(Preparation,  Conduction,  Observation,
Calculations and Viva Voce)

2. Model Practical Exams

3. End Semester Exam

\)éi' A
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LISTOFEXPERIMENTS

RadiationpatternofhalfwavedipoleandYagiUdaAntenna.

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, FSK, 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.

=

© N o

Total:45 Hrs
Experiments beyond the syllabus should be conducted.

Resources required:

1. Antennatrainer 2Nos
2. PCMtrainerkits 2Nos

3. Pulsegenerator  4Nos

4. Functiongenerato 15Nos
5. CRO 12Nos
6. Matlab 15users
7.

CAD-FFEKO 5 users
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U14ECP602 COMPUTERNETWORKS LABORATORY

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 successful completion of this course, the students should be able to
CO1: Analyze performance of various communication protocols.

CO2: Compare routing algorithms.

COa3: Practice packet /file transmission between nodes.

Pre-requisite:Nil

CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 S w M M M
Co2 | M M w M M M
Co3 | M M M M M
Course Assessment methods:
Direct Indirect
1. Continuous assessment Course end survey

(Preparation,  Conduction,  Observation,
Calculations and Viva Voce)

2. Model Practical Exams

3. End Semester Exam

LIST OF EXPERIMENTS

1.

w

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 CSMA/CA protocol - Wireless LAN protocol for communication
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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.

9. 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

© N o O

Experiments beyond the syllabus should be conducted.

Resource required:
LAN trainer kits and Router Simulator
Total: 45 Hrs
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U14ECP603 DESIGN PROJECT

Course Objectives:
e Develop hardware solutions for simple applications.
e Learnto work in a team.

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Apply knowledge of basic science and engineering to electronics and communication
engineering problems.

CO2: Identify, formulate simple problem statements and find solutions.

CO3: Implement the hardware and test.

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

Co1 S M M
CO2 S M M
CO3 S M

Course Assessment methods:

Direct Indirect

1. Review — | Course end survey
2. Review — Il
3. Review — Il

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.

Note: Internal Evaluation only

\)éi' A
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U14ECT/01 VLSI DESIGN

Course Objectives:
e To learn basic CMOS Circuits.
e To learn CMOS process technology.
e To learn techniques of chip design using programmable devices.
e To learn the concepts of designing VLSI Subsystems.
e To learn the concepts of modeling a digital system using Hardware Description
Language.

Course Outcomes:

After successful completion of this course, the students should be able to
CO1: Identify the various IC fabrication methods.

CO2: Express the Layout of simple MOS circuit using Lambda based design rules.
CO3: Apply the Lambda based design rules for subsystem design.

CO4: Differentiate various FPGA architectures.

CO5: Design an application using Verilog HDL.

Pre-requisite:
1. UL4ECT202 - Electron Devices
2. U14ECT301 - Digital Electronics

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

CO1

CO2

nlnlZ

CO3

CO4

wW
M

wwm

CO5

Course Assessment methods:

Direct Indirect
1. Internal Test— I Course end survey
2. Internal Test— I
3. Internal Test — Il
4. Assignment
5. End Semester Exam
\)é_?gg‘ '(_}\_Nr_
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Hrs
MOS TRANSISTOR THEORY 09
MOSFET- Enhancement mode & Depletion mode — Fabrication — NMOS, PMOS — CMOS
fabrication — P-well, N-well, Twin-Tub, SOl — 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 I11

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.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

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

2. Neil.H.E.Weste,KamaranEshraghian,“PrinciplesofCMOSVLSIDesign”,
SecondEdition,AddisoWesleyPublications,2002

3. SamirPalnitkar,“VerilogHDL-GuidetoDigitaldesignandsynthesis”’, SecondEdition
PearsonEducation,2009

4.  WayneWolf, “ModernVLSIDesign”,PearsonEducation , 2003
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5. EugeneD.Fabricius,“IntroductiontoVVLSIDesign”, TataMcGrawHill, 1990
6. John P.Uyemura, “Introduction to VLSI circuits and Systems”, John Wiley and Sons, 2005
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U14ECT /702

Course Objectives:

Course Outcomes:
After successful completion of this course, the students should be able to

OPTICAL COMMUNICATION

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.

CO1:Demonstrate an understanding of optical fiber communication link,structure, propagation
and transmission properties of an opticalfiber.

CO2:Estimate the losses and analyze the propagation characteristicsof an optical signal in

different types of fibers
CO3:Describe the principles of optical sources and power launching -coupling methods.
CO4:Compare the characteristics of fiber optic receivers.
COb5:Design a fiber optic link based on budgets and assess the different techniques to improve
the capacity of the system.

Pre-requisite:

1. U14ECT601 - Digital Communication

(S/M/W indicates strength of correlation)

CO/PO Mapping

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 S S M
CO2 S
COo3 S M
CO4 S M
CO5 S wW
& —— iM,
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Course Assessment methods:

Direct Indirect

1. Internal Test— I Course end survey
2. Internal Test— Il
3. Internal Test— Il
4. Assignment
5. End Semester Exam

Hrs
INTRODUCTION TO OPTICAL FIBERS 08
Advantages of Optical Communication — key elements of an OpticalFibersystem-—
RayOptics—OpticalFiberModesand  Configurations—  ModetheoryofCircularWaveguides—
OverviewofModes—KeyModalconcepts—LinearlyPolarized Modes—stepindexfibers-

GradedIndexfibers- multimode fibers-Single ModeFibers- Optical fiber
fabricationtechniques.

SIGNAL DEGRADATION IN OPTICAL FIBERS 11
Attenuation —  Absorption  losses—  Scattering  losses—  Bending  Losses—
CoreandCladdinglosses,SignalDistortioninOpticalfibers-InformationCapacity determination —
overview of distortion origins, modal delay,factorcontributingtodispersion,GroupDelay—
MaterialDispersion—Waveguide Dispersion— Signal distortion in SM fibers — Polarization
Modedispersion,Characteristics of SM fibers —RI profile — cut-off wavelength- dispersion
calculations-mode field diameter-bending loss, specialtyfibers.

FIBER OPTICAL SOURCES AND COUPLING 10
Direct and indirect Band gap materials-LED structures -—Light sourcematerials—
Quantumefficiencyand LEDpower— ModulationofalLED,lasersDiodes-
ModesandThresholdcondition—Rateequations—ExternalQuantum efficiency—

Resonantfrequencies, Laser Diodes—Temperature effects,IntroductiontoQuantumlaser,
PowerLaunching— coupling,Lensingschemes,Fiber—to—Fiberjoints,Fiber splicing.

FIBER OPTICAL RECEIVERS 08
PIN-APDdiodes,Photodetectornoise-SNR,DetectorResponsetime, Avalanche Multiplication
Noise —Comparison of Photo detectors — Fundamental Receiver Operation —digital
receiver performance — probabilityoferror-receiver sensitivity-quantumlimit.

DIGITAL TRANSMISSION SYSTEM 08
Point-to-Pointlinkssystemconsiderations—LinkPowerbudget —Rise— time budget—power

uj('".a“ip""—'“' A
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penalties-Operational PrinciplesofWDM, opticalamplifiers-generalapplications-
EDFA,Solitons,conceptsof SONET/SDHNetwork.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. GerdKeiser, “Optical Fiber Communications” Tata McGraw—Hilleducationprivate
Limited,NewDelhi,fifthEdition,2008,Reprint2009.

2. J.Senior,“OpticalCommunication,PrinciplesandPractice”,  PrenticeHallof  India,third
Edition,2004.

3. J.Gower,“OpticalCommunicationSystem”,PrenticeHall ofIndia,2001

4. Yarvi.A.”QuantumEletronics” JohnWiley4thedition,1995

5. MaxMing-KangLiu “PrinciplesandapplicationsofOpticalcommunications”

TataMcgrawHill1996
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UI4ECT703

Course Objectives :

Course Outcomes:
After successful completion of this course, the students should be able to

WIRELESS COMMUNICATION
ENGINEERING

To introduce advanced wireless communication systems.
To learn the wireless channel characteristics and models

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

To acquire knowledge of satellite communication system.

CO1: Explain the various standards used in Wireless communication
CO2: Describe different propagation models
COa3: Classify different Equalization & diversity techniques used in wireless communication
CO4: Apply signal processing for wireless communication
CO5: Demonstrate cellular communication techniques

CO6: Summarize satellite communication system

Pre-requisite:

1. U14ECT601 - Digital Communication

(S/M/W indicates strength of correlation)

CO/PO Mapping

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 W
CO2 S
(O{OX] M
CO4 S M M
CO5 M w
CO6 M W
Course Assessment methods:

Direct Indirect

o krwbdPE

Internal Test — I
Internal Test — Il
Internal Test — I11
Assignment

End Semester Exam

Course end survey

\)é_j:g:i,[__,—.-. -
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Hrs

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 — Outdoor 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.

EVOLUTION OF CELLULAR STANDARDS 10
AMPS, ETACS, GSM, GPRS, EDGE, 1S-95, CDMA2000, WCDMA, UMTS, Concept of
Cognitive Radio, SDR,LTE, LTE advanced.

Theory: 45 Hrs Tutorial: 15 Hrs  Total: 60 Hrs

REFERENCES:

1. Dr.Kamilo Feher,” wireless and Cellular Communications”, First Edition,Pearson,2006.

2. T.S.Rappaport, ,” wireless and Cellular Communications” , Second Edition,Prentice Hall of
India,2001

3. William C Lee,” Wireless and Cellular Communications” third EditonMcgraw Holl ,2005
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Andrea Goldsmith, “Wireless Communication” Cambridge University Press,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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U14ECT704 MICROWAVE ENGINEERING

Course Objectives:
e To impart knowledge on basics of microwave electron beam devices and their
applications in X band frequency.
e Understand Microwave sources and amplifiers.
e To study Microwave semiconductor devices & applications
e To become familiar with the concepts of Microwave Integrated Circuits.
e To know the concepts of Microwave Measurements

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Describe the various waveguide components.

CO2: Classify the microwave tubes(Linear beam tubes and Crossed field tubes) .

COa3: Discuss the various microwave semiconductor devices as oscillators for their Performance.

CO4: Design of waveguide components and microwave transmission lines for a given set of

parameters.

CO5: Identify the measurement techniques for different parameters like VSWR, impedance,

frequency, power of microwave sources and loads.

Pre-requisite:
1. U14ECT404 - Transmission lines and wave guides

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

COl1 | M W

co2 | W M

CO3 | M W

CO4 |M S M W

CO5 | S M w W

& —— iM,
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Course Assessment methods:

Direct Indirect
1. Internal Test— I Course end survey
2. Internal Test —II
3. Internal Test — Il
4. Assignment
5. End Semester Exam
Hrs
MICROWAVECOMPONENTS 12

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.

MICROWAVELINEAR-BEAMTUBES&CROSSED-FIELD TUBES 12
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 (TWTs) — Slow-Wave structures—
Amplification Process- Convection Current— Axial Electric Field- Wave Modes— Gain
Consideration, Microwave Crossed—Field Tubes — Cylindrical Magnetron.

MICROWAVESEMICONDUCTORDEVICES 12
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 12
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

MICROWAVEMEASUREMENTS 12
VSWR measurement-power measurement— frequency measurement— impedance measurement —

Chairman
Board of Studies

A

—




insertion loss and attenuation measurements—dielectric constant measurement of a solid using
waveguide method. Spectrum analyzer, Network analyzer.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. Samuel Y.Liao,”Microwave Devices and Circuits” — Prentice Hall of India — Third
Edition- (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 - (2008)

5. P.A .Rizzi — Microwave Engineering. (Passive circuits) — Prentice Hall of India-2007

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

Integrated Circuits” New Age International publications, 2007.
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U14GSTO003 PRINCIPLES OF MANAGEMENT

Course Objectives:
e To study the importance and functions of management in an organization
e To study the importance of planning and also the different types of plan
e To understand the different types of organization structure in management
e To understand the basis and importance of directing and controlling in management
e To understand to the importance of corporate governance and social responsibilities.

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Understand the concepts of management, administration and the evolution of management
thoughts.

CO2: Understand and apply the planning concepts.

COa3: Analyze the different organizational structures and understand the staffing process.

CO4: Analyze the various motivational and leadership theories and understand the
communication and controlling processes.

CO5: Understand the various international approaches to management

Pre-requisite:Nil

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 M S S W
CO2 M S M M
COo3 M M M W
CO4 M M M M
CO5 S M
Course Assessment methods:

Direct Indirect
1. Internal Test— I Course end survey
2. Internal Test— I
3. Internal Test — Il
4. Assignment
5. End Semester Exam
g ~— A
& T
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Hrs

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 Technigques 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.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

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

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

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

4. G.K.Vijayaraghavan and M.Sivakumar, “Principles of Management”, Lakshmi

\)é_,.:xji,l‘_,—.r. —
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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, 20009.
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U14ECP/01

Course Objectives:

VLSI LABORATORY

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

Course Outcomes:

After successful completion of this course, the students should be able to
COL1: Demonstrate a clear Understanding in hardware design language Verilog HDL.
CO2: Model a digital circuit using hardware description language Verilog HDL and validate its

functionality.

CO3: Design and implement a sub system on a FPGA board.
CO4: Apply lambda based design rules & solve problems in the design of CMOS logic circuits.
CO5: Demonstrate hands-on skills of using CAD tools in VLSI design.

Pre-requisite:Nil

(S/M/W indicates strength of correlation)

CO/PO Mapping

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 S
Co2 M S S
COos3 S w M
CO4 M S M
CO5 S

Course Assessment methods:

Direct

Indirect

1. Continuous assessment

(Preparation,  Conduction,

Calculations and Viva Voce)

2. Model Practical Exams
3. End Semester Exam

Observation,

Course end survey

&

A
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LIST OF EXPERIMENTS
Design and Simulation of combinatoriallogic Circuit Using VERILOG HDL

1.

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 14.1 or above.
Microwind 3.0

Spartan I11/Virtex / Cyclone FPGA Kits

Experiments beyond the syllabus should be conducted.

\)éi' A
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UL4ECP702 MICROWAVE AND OPTICAL L|{T|P|C

LABORATORY 0021

Course Objectives:
e To study the performance parameters of optical source and detector.
e To become familiar with different modes.
e To analyze the radiation pattern of horn and microstrip antennas.
e To understand the characteristics of different microwave components.

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Demonstrate the characteristics of Microwave sources and directional couplers

CO2: Analyze the radiation patterns of conventional and Micro strip antennas.

CO3: Demonstrate a fiber optic communication link and analyze its frequency responses.

CO4: Determine the characteristics of optical source and detector.

CO5: Identify the optical loss characteristics in optical fiber that affect the performance of
transmission systems.

Pre-requisite:Nil

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 M M M
Co2 | M M M
CO3 | M S M
CO4 | M S M M
CO5 | M S M M

Course Assessment methods:

Direct Indirect

1. Continuous assessment Course end survey
(Preparation,  Conduction, Observation,
Calculations and Viva Voce)

2. Model Practical Exams

3. End Semester Exam

\)éi' A
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LIST OF EXPERIMENTS

I Optical Experiments

Determination of numericalaperture forfibersand AttenuationMeasurementin Fibers
To determine the Characteristics of LED&PhotoDiode

To determine the Characteristics of LaserDiode.

To establish Analog and Digital communicationlinks using Fiberoptic 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

Determinationofguidewavelength, frequency of sourceandterminated Impedance of a
microwave device.

RadiationPattern measurement of pyramidal HornsandMICantennas.

9.  PowerMeasurement of microwave source.

10. Study of characteristicsof Gunndiode,GunnOscillator and Reflux Clystron.

11. Studyof characteristicsof DirectionalCouplers.

12. Studyof characteristicsof Magic Tee

N=—o 0o kr~wbdpE

o

Total: 45 Hrs
Experiments beyond the syllabus should be conducted.

Resources required:
1. Microwave test benches
2. Optical communication kits
3. Softwares — Optsim and Metrowand
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U14ECP703 PROJECT WORK PHASE -I

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 successful completion of this course, the students should be able to

CO1: Apply knowledge of basic science and engineering to electronics and communication
engineering problems

CO2: Implement the simple applications and verify using modern simulation tools.

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

CO1 | S M M M

CO2 S M M

Course Assessment methods:

Direct Indirect

1. Review — | Course end survey
2. Review -1l
3. Review—1lI

Note : Internal Evaluation only

\)é_,.:xji,l‘_,—.r. —
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U14ECP801 PROJECT WORK-PHASE |1

(0 0]

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

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Apply knowledge of basic science and engineering to electronics and communication
engineering problems

CO2: Recognize the real world applications and to solve with core engineering knowledge.

CO3: Analyze and work on multidisciplinary tasks

CO4: Choose latest tools, software and equipment to solve real world problems

CO5: Identify, formulate, and model engineering equipment

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 S M M
C0o2 S M M
COos3 M M S S
CO4 S S M
CO5 S S M M
Course Assessment methods:

Direct Indirect

1. Review — | Course end survey
2. Review -1l
3. Review — Il
4,

End Semester Viva VVoce

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

\)é_,.:xji,l‘_,—.r. —
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U14GSTO002 TOTAL QUALITY MANAGEMENT

Course Objectives:
e Acquire knowledge on TQM concepts
e Acquire knowledge on quality systems
e Develop skills to use TQM tools for domain specific applications

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Understand quality concepts and philosophies of TQM

CO2: Apply TQM principles and concepts of continuous improvement

CO3: Apply and analyze the quality tools, management tools and statistical fundamentals to
improve quality

CO4: Understand the TQM tools as a means to improve quality

CO5: Remember and understand the quality systems and procedures adopted

Pre-requisite:NIL

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 w w S w
CO2 w w S w
COo3 w w S w
CO4 W W S W
CO5 w w S w

Course Assessment methods:

Direct Indirect

1. Internal Test — I Course end survey
2. Internal Test — 11

3. Internal Test — Il
4. Assignment

5. End Semester Exam

\)éi' A
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Hrs
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

TOQM 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, 1ISO 9001:2008 Quality System — Elements,
Implementation of Quality System, Documentation, Quality Auditing, ISO 14001:2004

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. Dale H.Besterfiled, “Total Quality Management”, Pearson Education

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

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

Oakland.J.S. “Total Quality Management”, Butterworth — Hcinemann Itd., oxford

5. Narayana V. and Sreenivasan, N.S. “Quality Management — Concepts And Tasks”, New
Age International 2007.

6. Zeiri. “Total Quality Management for Engineers”, wood head publishers.

>
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U14GSTO004 OPERATIONS RESEARCH

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 successful completion of this course, the students should be able to

CO1: Apply linear programming model and assignment model to domain specific situations

CO2: Analyze the various methods under transportation model and apply the model for testing
the closeness of their results to optimal results

CO3: Apply the concepts of PERT and CPM for decision making and optimally managing

projects

CO4: Analyze the various replacement and sequencing models and apply them for arriving at
optimal decisions

CO5: Analyze the inventory and queuing theories and apply them in domain specific situations.

Pre-requisite: NIL

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 S
CO2 S
COo3 | M M M
CoO4 S
CO5 | M S

Course Assessment methods:

Direct Indirect

1. Internal Test — | Course end survey
2. Internal Test — II

3. Internal Test — 11
4. Assignment

5. End Semester Exam

\)éi' A
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Hrs
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/o0 - M/M/C: FCFS/o0/c0 - MIM/1: FCFS/n/m

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. Taha H.A., “Operation Research”, Pearson Education

2. Hira and Gupta “Introduction to Operations Research”, S.Chand and Co0.2002
3. Hira and Gupta “Problems in Operations Research”, S.Chand and Co0.2008

4. Wagner, “Operations Research”, Prentice Hall of India, 2000

5. S.Bhaskar, “Operations Research”, Anuradha Agencies, Second Edition, 2004
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ENGINEERING ECONOMICS AND LI T|P|C

U14GST00S

FINANCIAL MANAGEMENT 3

o
o
w

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 successful completion of this course, the students should be able to
CO1: Evaluate the economic theories, cost concepts and pricing policies
CO2: Understand the market structures and integration concepts
CO3: Understand the measures of national income, the functions of banks and concepts of
globalization
CO4: Apply the concepts of financial management for project appraisal
CO5: Understand accounting systems and analyze financial statements using ratio analysis

Pre-requisite: NIL

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 w w S w
CO2 w w S w
Co3 w w S w
CO4 W W S W
CO5 w w S w

Course Assessment methods:

Direct Indirect

1. Internal Test — | Course end survey
2. Internal Test — 11

3. Internal Test — 111
4. Assignment

5. End Semester Exam

\)éi' A
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Hrs
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

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

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

oakrwdPE
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U14GSTO008

FOUNDATION SKILLS IN INTEGRATED | L | T

PRODUCT DEVELOPMENT (FSIPD) 3/0/01]3

Course Objectives:

To facilitate the acquisition of the foundation skills in the process, tools and
techniques in the Integrated Product Development area of the Engineering Services
industry.

To provide the requisite understanding towards application of academic topics from
engineering disciplines into real world engineering projects.

Course Outcomes:
After successful completion of this course, the students should be able to

CO1:
CO2:
COa3:

CO4:

CO5:

CO6:

COT:

Analyze various global trends and decide on the scope of a new product [K4]

Outline the product development methodologies and management.[K2]

Develop product management plan for a new product based on the type of the new
product and development methodology.[K3]

Summarize requirement engineering and know how to collect, analyze and arrive at
requirements for new product development and convert them in to design
specification.[K2]

Conceptualize new product integrating the hardware, software, controls, electronics and
mechanical systems.[K6]

Develop test specifications and coordinate the respective activities with testing group,
validate the product and confirm its performance as per design specification. [K3]
Develop product documentation as required.[K3]

Pre-requisite: NIL

CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl1 | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CcO2 M W S M
COo3 w S
CO4 S S
CO5 M S
CO6 S
Co7 S M

& < 3(1,_ = iM,
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Course Assessment methods:

Direct Indirect

1. Internal Test — | Course end survey
2. Internal Test — 11

3. Internal Test — 111
4. Assignment

5. End Semester Exam

Hrs

FUNDAMENTALS OF PRODUCT DEVELOPMENT 9
GlobalTrendsAnalysisandProductdecision: Typesofvarioustrendsaffecting  productdecision-
Social Trends(Demographic,Behavioral,Psychographic), Technical Trends(Technology,
Applications, Tools, Methods), Economical Trends (Market, Economy, GDP, Income Levels,
Spending Pattern,targetcost, TCO),Environmental Trends(Environmental Regulationsand
Compliance),Political/Policy ~ Trends(Regulations,PoliticalScenario,IPTrendsand  Company
Policies);PESTLEAnalysis

IntroductiontoProductDevelopmentMethodologiesandManagement:OverviewofProducts
and  Services(Consumerproduct, Industrialproduct,Specialty ~ productsetc); TypesofProduct

Development  (NPD/ Re-Engineering (Enhancements, Cost Improvements)/
ReverseEngineering/

DesignPorting&Homologation);OverviewofProductDevelopmentmethodologies (Overthe
Wall/ Waterfall/\VV-Model/Stage-Gate

Process/Spiral/SystemsEngineering/Agile);ProductLifeCycle(S-
Curve,ReverseBathtubCurve);ProductDevelopmentPlanningand Management(Budgeting,Risk,
Resources andDesignCollaboration,Scheduling,ChangeManagement,ProductCostManagement).

REQUIREMENTS ANDSYSTEMDESIGN 9
Requirement Engineering:Typesof Requirements
(Functional,Performance,Physical,Regulatory, Economical,Behavioral,

Technical,Stakeholder,Environmental, Industryspecific, Internal-Company
Specific);RequirementEngineering (Gathering(VOC),Analysis(QFD),DesignSpecification);
TraceabilityMatrixandAnalysis;RequirementManagement .

System Design &Modeling: Introduction to System Modeling; System Optimization; System
Specification;Sub-SystemDesign; InterfaceDesign.

DESIGNAND TESTING 15
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Conceptualization:IndustrialDesignandUserInterface Design;IntroductiontoConceptgeneration
Techniques;  ConceptScreening  &Evaluation-ConceptDesign,S/WArchitecture,Hardware
Schematics andsimulation.

Detailed Design:ComponentDesignandVerification;HighLevel Design/LowLevelDesignofS/W
Programs,S/WTesting;HardwareSchematic,Componentdesign,Layout andHardwareTesting.
Prototyping: Types ofPrototypes (Mockups, Engineering Assessment Prototype, Alpha, Beta,
Gama); IntroductiontoRapidPrototypingandRapidManufacturing. System
Integration, Testing,CertificationandDocumentation:Manufacturing/Purchaseand Assembly
of Systems; Integration of Mechanical, Embedded and S/W systems; Introduction to
Productverificationprocessesandstages—Industryspecific(DFMEA,FEA,CFD);Introductionto
Productvalidationprocessesand  stages  -Industry  specific(Sub-systemTesting/Integration

Testing/ Functional Testing/PerformanceTesting
/ComplianceTesting);ProductTestingstandardsand Certification—Industryspecific;Product
Documentation(ComplianceDocumentation,Catalogue, Brochures,usermanual,maintenance

Manual,SparesPartsList,Warranty,DisposalGuide,IETMS, WebTools).

SUSTENANCEENGINEERINGANDEND-OF-LIFE (EOL)SUPPORT 6
Sustenance:MaintenanceandRepair;Enhancements.Product
EoL :ObsolescenceManagement;ConfigurationManagement;EoLDisposal.

BUSINESS DYNAMICS-ENGINEERINGSERVICES INDUSTRY 6
Thelndustry:EngineeringServicesindustry—Overview;Productdevelopmentinindustryversus
Academia.

ThelPDEssentials: Introduction toverticalspecificproductdevelopmentprocesses;Product
developmentTrade-offs; IntellectualProperty Rightsand Confidentiality;Security and
Configuration management.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. “Foundation Skills in Integrated Product Development (FSIPD)”, 1 st Edition,
2013, Published by NASSCOM.

2. Ulrich, Karl T. and Eppinger, Steven D (2004) “Product Design and Development”, 5th
Edition, McGraw-Hill, 2012.

3. Kevin N. Otto, “Product design — Techniques in Reverse Engineering and New Product
Development”, PEARSON, New Delhi, 2011

Chairman
Board of Studies

A

—




ELECTIVE II

)é ) A
~ — —

[ G
Chairman
Board of Studies




U14ECTE21  BIO MEDICAL INSTRUMENTATION

Course Objectives:
To understand the basic Physiology of - Nervous system, Circulatory system, Respiratory

system and Urinary system.

To understand the concept of action potential, electrode theory and different biopotential

characteristics and recording methods.

To study various computer aided devices for biomedical applications.
To study and understand basics of biotelemetry systems.

To study the use of physiological assist devices.

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Explain the basic Physiology of - Nervous system, Circulatory system, Respiratory system

and Urinary system.

CO2: Describe the concept of action potential, electrode theory and various bioelectric potentials

generated in human body and related equipments.

CO3: Interpret various computer aided devices for biomedical applications.
CO4: Discuss concepts of biotelemetry systems.
CO5: Discuss working and use of physiological assist devices.

Pre-requisite:

1. U14ECT303 - Electronic Circuits — |
2. U14ECT402 - Electronic Circuits — Il
3. U14ECT502 - Communication Theory

CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 S M M
CcO2 S M
COos3 S M M M M M
CO4 S M M M
CO5 S S M
& P —— U\-N,
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Course Assessment methods:

Direct Indirect

1. Internal Test — | Course end survey
2. Internal Test — 11

3. Internal Test — 111
4. Assignment

5. End Semester Exam

Hrs
BASIC PHYSIOLOGY 06

BASIC PHYSIOLOGY: Cells and their structures - Transport of ions through cell membrane -
Resting and excited state transmembrane potential - Action potential - Propagation of
Bioelectric potential - Nervous system - Physiology of muscles - Heart and Blood circulation -
Respiratory system - Urinary system.

ELECTRODES, TRANSDUCERS AND SIGNAL CONDITIONERS 10

ELECTRODES AND TRANSDUCERS: Basic electrode theory -Nernst equation, electrical
conductivity of electrode jelliesand creams, skin contact impedance and its measurement. Micro
electrodes - Skin surface electrodes - Needle electrodes - Equivalent circuit - Electrode
materials - Chemical electrodes - Reference electrodes - The pH electrode - Blood gas electrode
- Active transducers and passive transducers - Strain gauges - Thermistor - Biomedical
applications.

SIGNAL CONDITIONERS: Instrumentation amplifiers - Current amplifiers - Isolation
amplifier - Need for filters - Low pass, High pass and Band pass active filters - Notch filters -
Heated stylus and ink pen recorders

DIAGNOSTIC EQUIPMENTS 11

DIAGNOSTIC EQUIPMENTS I: Electrical and mechanical activities of the heart - Typical
Electrocardiogram (ECG) - Electrocardiograph - Bipolar and unipolar leads - Einthoven triangle
- Electrical activities of the brain - Electroencephalogram (EEG) - Various rhythms - EEG
equipment - Muscle response - Electromyograph (EMG) - Nerve Conduction velocity
measurements - Intensity - Duration characteristics.

DIAGNOSTIC EQUIPMENTS II: Spirometer - X-ray imaging - Radio fluoroscopy - Image
Intensifiers - angiography - Endoscopy - Diathermy - Laser and its application.
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COMPUTER APPLICATIONS 07
COMPUTER APPLICATIONS: Data acquisition systems - Analysis of ECG signals -
Computerised Axial Tomography (CAT) Scanner - Ultrasonic scanner - Magnetic resonance
imaging - Computer based patient monitoring system - Introduction to expert system and
hospital management.

PHYSIOLOGICAL ASSIST DEVICES, BIOTELEMETRY AND PATIENT 11
SAFETY

PHYSIOLOGICAL ASSIST DEVICES: Need for pacemakers - Pacemaker parameters and
circuits - Demand pacemakers - Different modes of operation - DC defibrillator - Artificial heart
valves - Heart lung machines - Artificial lung machines - Artificial kidney machine - Nerve and
Muscle stimulator - continuous patient monitoring system.

BIOTELEMETRY AND PATIENT SAFETY: Need for biotelemetry - Elements of
telemetry system - Radio telemetry system - Physiological signals used in telemetry - TDM and
FDM - Implantable units - Physiological effects of electrical current - Shock hazards from
electrical equipments - Electrical accidents and their prevention.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. Khandpur,R.S.,“HandbookofBiomedicallnstrumentation”, TATAMcGraw
Hill, NewDelhi,Second Edition, 2005.

2. LeslieCromwell, Fred J. Weibell, and Erich A. Pfeiffer,
“Biomedicalinstrumentationandmeasurement”,Pearson Education,New Delhi.

3. JosephJ.CarrandJohnM.Brown,“Introduction
toBiomedicalequipmentTechnology”,Pearson Education, New Delhi Fourth, Indian
Reprint 2004.

4. John G.Webster, Ed.,, “Medical Instrumentation Application and Design”,
FourthEdition,JohnWiley&Son’s,Singapore,2007.
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U14ECTEZ22 OPTO ELECTRONIC DEVICES

Course Objectives:

To know the basics of solid state physics and understand the nature and characteristics of
light.

To understand different methods of luminescence, display devices and laser types and
their applications.

To learn the principle of optical detection mechanism in different detection devices.

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 successful completion of this course, the students should be able to

CO1:
CO2:
COa3:
CO4:
CO:5:

Review Solid state semiconductor physics.

Explain concepts of lasers.

Classify different optical detection devices.

Distinguish among different light modulation techniques.
Summarize applications of opto electronic circuits.

Pre-requisite:

1.

U14ECT?202 - Electron Devices

CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl | M W
CO2 | M
CO3 | M W
CO4 S M W
CO5 M

Course Assessment methods:

Direct Indirect

1. Internal Test — I Course end survey

2. Internal Test — 11

3. Internal Test — 111
4. Assignment

5. End Semester Exam
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Hrs
ELEMENTSOFLIGHTANDSOLIDSTATEPHYSICS 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.

DISPLAYDEVICESANDLASERS 09
Introduction,Photo ~ Luminescence,Cathode Luminescence,Electro Luminescence,Injection
Luminescence, Injection Luminescence, LED, Plasma Display, Liquid Crystal Displays,
NumericDisplays,LaserEmission,Absorption, Radiation,PopulationInversion,Optical
Feedback, Threshold condition,LaserModes,ClassesofLasers,ModeLocking,laser applications.

OPTICALDETECTIONDEVICES 09
Photodetector, Thermaldetector,PhotoDevices,PhotoConductors,Photodiodes,Detector
Performance.

OPTOELECTRONICMODULATORS AND SWITCHING DEVICES 09
Introduction, AnalogandDigitalModulation,Electro-optic modulators, MagnetoOpticDevices,
Acousto-opticdevices,Optical,SwitchingandLogicDevices.

OPTOELECTRONICINTEGRATEDCIRCUITS 09
Introduction, hybrid and Monolithic Integration, Application of Opto Electronic Integrated
Circuits, IntegratedtransmittersandReceivers,Guidedwavedevices.

Theory: 45 Hrs Total: 45 Hrs
REFERENCES:
1. J.WilsonandJ.Haukes,“Opto Electronics — An Introduction”,PrenticeHallofIndiaPvt.

Ltd.,NewDelhi,1995.

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

3. Bhattacharya “Semiconductor Opto Electronic Devices”, PrenticeHallofindiaPvt.,Ltd.,
NewDelhi,h1995.

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

5. S.C Gupta, “Optoelectronic Devices and systems”, PHI, I Edition, 2005
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Ul4ECTE23 ADVANCEDDIGITALSIGNAL PROCESSING

Course Objectives:

Course Outcomes:
After successful completion of this course, the students should be able to

To explore the concepts of discrete random processes
To study the parametric and nonparametric methods for power spectrum estimation.
To design filters for estimation of desired signal
To study adaptive filtering techniques and the applications of adaptive filtering.
To know the basic concepts of wavelet transforms

CO1: Employ the concepts of discrete random processes
CO2: Distinguish between parametric and nonparametric methods for power spectrum

estimation.

CO3: Relate the concepts of linear prediction and wiener filtering.
CO4: Analyze the concepts of adaptive filtering
CO5: Correlate wavelets and wavelet transform for signal processing

Pre-requisite:
1. UI14ECT503 - DigitalSignalProcessing

(@)

o
w

CO/PO Mapping

(S/M/W indicates strength of correlation)

S-Strong, M-Medium, W-Weak

COs

Programme Outcomes(POs)

P

1

PO3

PO4

PO5

PO6

PO7 | PO8

PO9

PO10

PO11

PO12

CO1

wW

W

CO2

CO3

CO4

wW
W

CO5

n|Z|n|lnln|lO
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Course Assessment methods:

Direct

Indirect

1. Internal Test — |

2. Internal Test — 11

3. Internal Test — I11
4. Assignment

5. End Semester Exam

Course end survey
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Hrs

DISCRETE-TIME RANDOM SIGNALS 09
Discrete random process — Ensemble averages, Stationary and ergodic processes,

Autocorrelation and Autocovariance properties and matrices, White noise, Power Spectral
Density, Spectral Factorization, Innovations Representation and Process, Filtering random
processes.

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 1IR Weiner filters

ADAPTIVE FILTERS 09
Principles of adaptive filters - FIRadaptivefilters— Newton’s steepestdescent adaptivefilter—
LMS adaptation algorithms—RLS algorithm, Applications - Noisecancellation—

channelequalization— echo cancellers.

WAVELET TRANSFORM 09
Fourier Transform and its limitations — Short Time Fourier Transform — Continuous

WaveletTransform - Multi-resolution analysis - Discrete Wavelet Transform - Haar Wavelet —
Daubechies Wavelet — Implementation of wavelet transform with sub-band coding.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. Monson H.Hayes— “Statistical Digital Signal Processing and Modeling”, Wiley
Eastern,2009.

2. JohnG.Proakis,DimitrisG.Manolakis, “DigitalSignalProcessing,Principles,Algorithmsand
Applications”, PHI, 3" Edition,2014.

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

4. Dimitris G. Manolakis, Vinay K. Ingle, Stephen M. Kogon, “Statistical and Adaptive
SignalProcessing”, Artech House, 2005.

5. C. Sidney Burrus, Ramesh A. Gopinath, Haitao Guo, “Introduction to Wavelets and
Wavelet Transforms”, Prentice Hall, 1998.
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ULUECTE?24 ADVANCEDMICROPROCESSORSAND

MICROCONTROLLERS 310013

Course Objectives:
e Tointroduce 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 successful completion of this course, the students should be able to
CO1: Explain architecture and addressing modes of generic microprocessor.
CO2: lllustrate simple programming using standard instructions.
CO3: Discuss memory management features of Pentium processor
CO4: Describe architecture of RISC processor.
CO5: Able to work with suitable microprocessor / microcontroller for a specific real world
application

Pre-requisite:
1. UI14ECT501 - Microprocessor and Microcontrollers

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Col1 | M M
cCo2 | M S
CO3 M
CO4 S M
Co5 | M M

Course Assessment methods:

Direct Indirect

1. Internal Test — | Course end survey
2. Internal Test — 11

3. Internal Test — 111
4. Assignment

5. End Semester Exam
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Hrs
HIGH PERFORMANCE CISC ARCHITECTURE - PENTIUM 09
CPU Architecture- Bus Operations — Pipelining — Brach predication — floating point unit-
Operating Modes —Paging — Multitasking — Exception and Interrupts — Instruction set —
addressing modes — Programming the Pentium processor.

HIGH PERFORMANCE RISC ARCHITECTURE - ARM 09
Arcon RISC Machine — Architectural Inheritance — Core & Architectures - Registers — Pipeline -
Interrupts — ARM organization - ARM processor family — Co-processors - ARM instruction set-
Thumb Instruction set - Instruction cycle timings - The ARM Programmer.s model — ARM
Development tools — ARM Assembly Language Programming - C programming — Optimizing
ARM Assembly Code — Optimized Primitives.

ARM APPLICATION DEVELOPMENT 09
Introduction to DSP on ARM —FIR filter — IIR filter — Discrete Fourier transform — Exception
handling —Interrupts — Interrupt handling schemes- Firmware and bootloader — Embedded
Operating systems — Integrated Development Environment- STDIO Libraries — Peripheral
Interface — Application of ARM Processor - Caches — Memory protection Units — Memory
Management units — Future ARM Technologies.

PIC MICROCONTROLLER 09
CPU Architecture — Instruction set — interrupts- Timers- 12C Interfacing -UART- A/D Converter
—PWM and introduction to C-Compilers

MOTOROLA 68HC11 MICROCONTROLLERS 09
Instruction set addressing modes — operating modes- Interrupt system- RTC-Serial
Communication Interface — A/D Converter PWM and UART

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1.  Andrew N.Sloss, Dominic Symes and Chris Wright “ ARM System Developer.s Guide :
Designing and Optimizing System Software” , First edition, Morgan Kaufmann Publishers,
2004.

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

3. JohnPeatman, “DesignwithMicrocontroller”,Prentice Hall, 1998

Daniel Tabak , “Advanced Microprocessors”, Mc Graw Hill. Inc., 1995

5. James L. Antonakos , “ The Pentium Microprocessor”’, Pearson Education, 1997

>
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Gene .H.Miller, “Micro Computer Engineering”, Pearson Education , 2003
Barry.B.Brey,“The Intel Microprocessors Architecture, Programming and Interfacing”,
PHI,2002.

James L.Antonakos, “An Introduction to the Intel family of Microprocessors”, Pearson
Education, 1999.
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UI4ECTE25 TELEVISION AND VIDEO ENGINEERING

Course Objectives

Course Outcomes:

After successful completion of this course, the students should be able to
COL1: Describe Television fundamentals —Picture Tubes, Composite Video Signal
CoO2z:
COs3:
CO4.

CO5:

Pre-requisite:

To study the analysis and synthesis of TV Pictures, Composite Video Signal, Receiver
Picture Tubes and Television Camera Tubes
To study the principles of Monochrome Television Transmitter and Receiver systems.
To study the essentials of colour television system.
To study the various Color Television systems with a greater emphasis on PAL system.

To study the advanced topics in Television systems and Video Engineering

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

1. U14ECT502 - CommunicationTheory

(S/M/W indicates strength of correlation)

CO/PO Mapping

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 S M
Co2 | M w
CO3 | M M M
CO4 W M M
CO5 | M wW M
Course Assessment methods:

Direct Indirect

1. Internal Test — |
2. Internal Test — 11
3. Internal Test — 111

4. Assignment
5. End Semester Exam

Course end survey
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Hrs

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.

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.
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Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

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

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

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

4. R.P.Bali, “Color Television”, Theory and Practice, Tata McGraw-Hill, 1994
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U14CST402 OPERATING SYSTEMS L/ TIPIC
310[0]3
Course Outcomes:
After successful completion of this course, the students should be able to
CO1: Illustrate the operating system concepts and its functionalities.
CO2: Apply various CPU scheduling algorithms for problems.
COa3: Outline the needs and applications of process synchronization.
CO4: Identify the issues in deadlock and memory management.
CO5: Illustrate various file and disk management strategies.
Pre-requisite: Nil
CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak
COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl |M
CO2 | S S S
COo3 | S
CO4 |M M
CO5 | M M
Course Assessment methods:

Direct Indirect

1. Internal Tests Course End Survey
2. Assignments
3. Seminar
4. End semester exam
INTRODUCTION AND PROCESS CONCEPT 9 Hrs

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 Scheduling — Operations on Processes — Inter-process Communication.

MULTITHREADED PROGRAMMING AND PROCESS SCHEDULING

Overview — Multithreading Models — Threading Issues
Basic Concepts of process scheduling — Scheduling Criteria — Scheduling Algorithms —

9 Hrs

\)é_,.:xji,l‘_,—.r. —
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Multiple-Processor Scheduling — Synchronization — The Critical-Section Problem — Peterson’s
Solution — Synchronization Hardware — Semaphores — Classic problems of Synchronization —
Monitors.

DEADLOCK AND MEMORY MANAGEMENT STRATEGIES 9 Hrs
System Model — Deadlock Characterization — Methods for Handling Deadlock — Deadlock
Prevention — Deadlock Avoidance — Deadlock Detection — Recovery from Deadlock.

Swapping — Contiguous Memory Allocation — Paging — Structure of the Page Table —
Segmentation.

VIRTUAL MEMORY MANAGEMENT AND FILE SYSTEM 9 Hrs
Demand Paging — Copy on Write — Page Replacement — Allocation of Frames — Thrashing
File Concept — Access Methods — Directory Structure — File Sharing — Protection.

IMPLEMENTING FILE SYSTEMS AND SECONDARY STORAGE 9 Hrs
STRUCTURE

File System Structure — File System Implementation — Directory Implementation — Allocation
Methods — Free-space Management.

Disk Structure — Disk Scheduling — Disk Management — Swap-Space Management.

Case Study: Linux OS, Android OS.

Theory: 45 Hrs Total: 45 Hrs

References:

1. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, “Operating System Principles”,
John Wiley & Sons (Asia) Pvt. Ltd, Ninth Edition, 2013.

2. Andrew S. Tanenbaum, “Modern Operating Systems”, Third Edition Prentice Hall of India
Pvt. Ltd, 2010 (Case Study Topic).

3. Harvey M. Deitel, “Operating Systems”, Pearson Education Pvt. Ltd, Second Edition, 2002.

William Stallings, “Operating System”, Pearson Education, Sixth Edition, 2012.

5. Christopher Negus, Christine Bresnahan, “Linux Bible”,Wiley Pvt Ltd, Eighth Edition ,
2013.

&

Other References:

1. http://nptel.ac.in/courses/Webcourse-
contents/lISCBANG/Operating%20Systems/New_index1.html

2. www.thenewboston.com (for Android Application development)
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U14ECTE31 HIGHSPEEDNETWORKS

Course Objectives:

Students will get an introduction about ATM and Frame relay.

Students will be provided with an up-to-date survey of developments in High Speed
Networks.

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

To study integrated and differentiated services.

Get introduced to protocols for QOS Support

Course Outcomes:
After successful completion of this course, the students should be able to

COL1:
CO2:
COa3:
CO4:
CO5:

Recognize various types of High speed networks.

Analyze the congestion control techniques for ATM and TCP networks.
Identify the traffic management schemes.

Discuss Integrated and Differentiated services.

Assess different protocols to achieve the required QOS.

Pre-requisite:

1. UL4ECT602 - ComputerNetworks

CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl | M
CO2 | M S M
CO3 | M wW W
CO4 | M
CO5 | M W wW M

Course Assessment methods:

Direct Indirect

1. Internal Test — I Course end survey

2. Internal Test — 11

3. Internal Test — 111
4. Assignment

5. End Semester Exam
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Hrs
HIGHSPEEDNETWORKS 09
FrameRelayNetworks—Asynchronoustransfermode—ATMProtocol Architecture,
ATMilogicalConnection,ATMCell-ATMServiceCategories—AAL. High Speed LANs: Fast
Ethernet, Gigabit Ethernet, Fiber Channel —High speed Wirelessnetworks — Architectureof
802.11n.

CONGESTION AND TRAFFIC MANAGEMENT 09
QueuingAnalysis —QueuingModels-SingleServerQueues—EffectsofCongestion—
CongestionControl-TrafficManagement—CongestionControlinPacketSwitching Networks—

FrameRelayCongestionControl.

TCP AND ATM CONGESTION CONTROL 09
TCPFlowcontrol-TCPCongestionControl— Retransmission—TimerManagement—

ExponentialRTObackoff-K ARN’sAlgorithm— Windowmanagement-Performance of

TCPoverATM.

INTEGRATED AND DIFFERENTIATED SERVICES 09
IntegratedServicesArchitecture—Approach,Components,Services —QueuingDiscipline,

FQ,PS,BRFQ,GPS,WFQ-RandomEarlyDetection,DifferentiatedServices.

PROTOCOLS FOR QOS SUPPORT 09
RSVP-Goals&Characteristics,DataFlow,RSVPoperations,ProtocolMechanisms—
MultiprotocolLabelSwitching—Operations,LabelStacking,Protocoldetails—RTP—
ProtocolArchitecture,Data TransferProtocol, RTCP

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1.  WilliamStallings,“HighSpeedNetworksandInternet”, Second Edition, Prentice Hall,2002

2. Warland&PravinVaraiya,“ “HighPerformanceCommunicationNetworks”,SecondEdition,Jean
HarcourtAsia Pvt. Ltd.,2000

1. IrvanPepelnjk,JimGuichardandJeffApcar,“MPLSandVPNarchitecture”,Cisco
Press,Volumeland2, 2003
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Ul4ECTE32 ADVANCEDCOMPUTERARCHITECTURE

Course Objectives:

Course Outcomes:

After successful completion of this course, the students should be able to
COL1:
CO2:
CQOa:
CO4.
CO5b:

Pre-requisite:

(@)

o
w

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

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.

1. U14ECT504 - Computer Architecture

(S/M/W indicates strength of correlation)

CO/PO Mapping

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Col1 | M w
Co2 | M
CO3 | M W
Co4 | W S M
CO5 | M
Course Assessment methods:

Direct Indirect

1. Internal Test — |
2. Internal Test — |1
3. Internal Test — 11l

4. Assignment
5. End Semester Exam

Course end survey
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Hrs

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.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. Kai Hwang,”Advanced Computer architecture Parallelism ,scalablity ,Programmablity”,Mc
Graw Hill,N.Y, 2003

2. Kai Hwang and F.A.Briggs,”Computer architecture and parallel processor”” Mc Graw Hill,
N.Y, 1999

3. David A. Patterson and John L. Hennessey, “Computer organization and design” Elsevier,
Fifth edition, 2014.
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UL4ECTE33 AUTOMOTIVEELECTRONICS

EMBEDDED SOFTWARE DEVELOPER 31003

Course Objectives:
e 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 successful completion of this course, the students should be able to
CO1: Describe various electrical and electronic systems in automobile.

CO2: Discuss embedded system using RISC processor.

CO3: Apply concepts for Embedded System development.

CO4: Interpret different control system modules.

CO5: Explain embedded system communication protocols in automobiles

Pre-requisite:
1. UL4ECT501 - Microprocessor and Microcontrollers

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
col | w S S S S
CO2 M M
COo3 S M M S
CoO4 S wW w
CO5 S M M

Course Assessment methods:

Direct Indirect

1. Internal Test — I Course end survey
2. Internal Test — 11

3. Internal Test — I11
4. Assignment

5. End Semester Exam

\)éi' A
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Hrs
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-I1)

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 10
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 dynamometers- Environmental tests for electronic control units.

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

Theory: 45 Hrs Total: 45 Hrs

uj('".a“ip""—'“' A
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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
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UL4ECTE34 VIRTUALINSTRUMENTATION L/ T|P|¢C
3/0[0]3
Course Objectives:
e To know about virtual versus traditional instruments, programming techniques
e To know about A/D and D/A converter and data acquisition.
e To know about PC buses, Instrumentation buses and network protocols.
e Todesign using VI software of controllers
e To know about PC operating system and instrumentation.
Course Outcomes:
After successful completion of this course, the students should be able to
CO1: Define virtual instrumentation concepts.
CO2: Describe acquisition methodologies.
CO3: Compare traditional and virtual instrumentation.
CO4: Discuss operating systems required for virtual instrumentation.
CO5: lllustrate implementation methods for instrumentation.
Pre-requisite:
1. U14ECT504 - Measurementsandinstrumentation
CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak
COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Col1 | M M
CO2 S M M M
Co3 M M
CO4 M M M
CO5 S M M w M
Course Assessment methods:
Direct Indirect
1. Internal Test — I Course end survey
2. Internal Test — II
3. Internal Test — 11
4. Assignment
5. End Semester Exam
e —
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Hrs

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 VI 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.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. LabVIEW Graphical Programming, Gary W. Johnson, Richard Jennings 3rd edition |,
McGraw-Hill Professional Publishing

2. Lisa K Wells,”Lab view for Everyone”, Prentice Hall of India.

Barry Paton, “Sensor, transducers and Lab view”, Prentice Hall of India 2000.

4. Buchanan, W. “Computer buses”, CRC Press 2000
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U14ECTE3S5 REAL-TIMEEMBEDDED SYSTEMS

Course Objectives:

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 successful completion of this course, the students should be able to

CO1:
CO2:
COa3:
CO4:
CO:5:

Describe hardware and software architectures of Embedded Systems.
Classify the 1/O interface and protocols for an embedded system
Interpret the concepts of a real time operating system

Illustrate the various tools used for building RTOS

Develop an embedded system application using microcontrollers

Pre-requisite:

1. U14ECTS501 - Microprocessor and Microcontrollers

CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl | M wW
CO2 | M S
CO3 M M
CO4 S W
CO5 M M wW

Course Assessment methods:

Direct Indirect

1. Internal Test — | Course end survey

2. Internal Test — 11

3. Internal Test — 111
4. Assignment

5. End Semester Exam

Hrs
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ARCHITECTURE OF EMBEDDED SYSTEMS 09
Definition and classification- Qverview of processors-Hardware units in an Embedded systems-
Software embedded into a system- Exemplary Embedded systems- Embedded systems on a
chip-The use of VLSI designed circuits.

DEVICES AND BUSES FOR DEVICES NETWORK 09
I/ODevices— TypesandExamples—Synchronous, Iso- synchronousandAsynchronous
Communicationsfrom Serial Devices — Examples of Internal Serial-Communication Devices
UARTandHDLC-ParallelDevicePorts— Sophisticatedinterfacingfeaturesin DevicesPorts-
TimerandCounting  Devices  — Serial bus  communication protocols:
I°C,USB’,‘CAN’andAdvancedl/O serialhighspeedbuses— Parallel bus device protocols : ISA,
PCI,PCI/X , ARM bus and Advanced parallel high speed buses.

EMBEDDED PROGRAMMING IN C, C++ 09
C Program Elements, Macros and functions - Use of Pointers - NULL Pointers - Use of Function
Calls - Multiple function calls in a Cyclic Order in the Main Function Pointers - Function
Queues and Interrupt Service Routines Queues Pointers - Concepts of EMBEDDED
PROGRAMMING in C++ - Objected Oriented Programming - Embedded Programming in C++
- C Program compilers - Optimization of memory codes.

REAL-TIME OPERATING SYSTEM CONCEPTS 09
Architecture of the Kernel-task and task scheduler—Interrupt Service Routines—Semaphores—
Mutex— Mailboxes—Message  Queues-Event Registers—Pipes-Signals—Timers—Memory
Management — Priority Inversion Problem-Study of uC/OS-11 RTOS.

HARDWARE/SOFTWARE INTEGRATION 09
Compiler - Cross compiler -. Emulator, Simulators - Host and target machines - Linkers/locators
for embedded software - Getting embedded software into the target system and testing on host
machine.

Case study of Embedded systems like Digital camera, Smart card, Flight simulation and control.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1.  RajKamal“EmbeddedSystemsArchitectureProgrammingandDesign”, 2"Edition , TMH,
2008

2. David E.Simon “An Embedded Software Primer”, Pearson Education, 4™ Reprint, 2007.
3.  Steve Heath, “Embedded Systems Design”, 2"Edition., Elsevier Publications, 2006.
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Wayne Wolf, “Computers as Components; Principles of Embedded Computing System
Design”,Harcourt India, Morgan Kaufman Publishers, First Indian Reprint, 2005.

Frank Vahid and Tony Gwasrgie, “Embedded system Design”, John Wiley and Sons,
2002.

Daniel. WLewis, “Fundamentalsof EmbeddedSoftware”PearsonEducation2001.
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U141TT811 Internet and Java Programming

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Explain the basic concepts of Internet and HTML (K2)

CO2: Interpret the need of various OOPS concept and apply it for developing application using
java (K3)

CO3:Apply the concepts of packages, interfaces, string handling in java to write simple
applications and to handle the exceptions (K3)

CO4: Explain the concepts of threads and various inbuilt packages.(K2)

CO5: Design and develop applications using applets to handle events. (K3)

Pre-requisite: Nil

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak
COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Co1
CO2
COo3
CO4
CO5

M
M

A EYEYES S
<=5 =

Course Assessment methods:
Direct Indirect

1. Internal Tests 1. Course end Survey

2. Model Exam

3. Assignment

4. Seminar

Hrs

Basics of Internet and HTML 09
Introduction to Internet-Internet technology and Protocol(Overview )-Internet connectivity-
WWW-HTML :Basic Tags-Tables-List-Forms-Internet and Web Security

Java Fundamentals-I 09
Java Fundamentals — Control Structures — Classes — Methods - Garbage Collection - Inheritance
\)é_?(g‘ = '(_}\_Nr_
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Java Fundamentals-11 09
Packages and Interfaces — Exception Handling - String Handling — java.lang.package: Primitive
type Wrapper classes.

Java Advanced Features 09
Multithreading: Thread model - Life Cycle — Synchronization - Inter-thread Communication — 1/0
Package: File class — Stream classes — Util package: Collection Interfaces — Collection classes.

Java Applets 09
Applet class — Event Handling: Event classes - Event Listener Interfaces - Adapter classes - AWT
package: Windows, Graphics and Text — Layout Managers

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

Isrd Group ,” Internet Technology And Web Design”, Tata McGraw Hill,2011

Herbert Schildt, “The Complete Reference— Java”, Tata McGraw Hill, Ninth edition,2014
Deitel and Deitel, “Java: How to Program”, Ninth Edition, Prentice Hall, Tenth Edition,2014
Bruce Eckel , ”Thinking in Java”, Fourth Edition, Pearson Education, 2006

Cay S. Horstmann, Gary Cornell,”Core Java, Volume [—Fundamentals”, Eighth Edition,
Sun Microsystems, 2011.
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UL4ECTEA41 SPEECHPROCESSING L/ TIPIC
310[0]3
Course Objectives:
e To introduce the models for speech production
e To develop time domain techniques for estimating speech parameters
e To develop frequency domain techniques for estimating speech parameters
e To introduce a predictive technigue for speech compression
e To understand speech recognition, synthesis and speaker identification.
Course Outcomes:
After successful completion of this course, the students should be able to
CO1: Identify nature of speech generation and modeling
CO2: Classify different methods for speech processing
CO3: Apply mathematical tools to module speech
CO4: Infer different speech coding techniques.
CO5: Estimate various speech parameters with appropriate techniques
Pre-requisite:
1. U14ECT503 - DigitalSignalProcessing
CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak
COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1l | S S
CO2 S M M
COo3 M M S S
CO4 | M S S
CO5 | M S S
Course Assessment methods:
Direct Indirect
1. Internal Test — | Course end survey
2. Internal Test — II
3. Internal Test — 11
4. Assignment
5. End Semester Exam
& —— iM,
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Hrs
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.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. L.R. Rabiner and R.E Schafer, “Digital processing of speech signals”, Prentice Hall, 1993

2. L.R. Rabiner and Biling Hwang Juang, “Fundamentals of Speech recognition”, Pearson
Education, 2003

3. I.L Flanagan, “Speech Analysis Synthesis and Perception” - 2" Edition - Springer Verlag,
1972.

4. 1.H.Witten, “Principles of Computer Speech”, Academic press, 1983.

5. Thomas F. Quateri, “Discrete-Time Speech Processing — Principles and Practice”, Pearson
Education, 2004.
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U14ECTE42 DIGITALIMAGEPROCESSING

Course Objectives:

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 successful completion of this course, the students should be able to

CO1:
CO2:
COa3:
CO4:
CO5:

Review the fundamental concepts of a digital image processing system
Analyze images in the frequency domain using various transforms
Evaluate the techniques for image enhancement and image restoration.
Categorize various compression techniques.

Interpret Image compression standards

Pre-requisite:

1. UL4ECT503 - DigitalSignalProcessing

CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 S M
CO2 S M M S
Co3 | M S M
CoO4 S M S
CO5 | M M S

Course Assessment methods:

Direct Indirect

1. Internal Test — I Course end survey

2. Internal Test — 11

3. Internal Test — I11
4. Assignment

5. End Semester Exam
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Hrs
DIGITAL IMAGE FUNDAMENTALS 09
Elements of visual perception — Image sensing and acquisition -Imagesampling and
quantization — Color images — RGB model - Basic relationship between pixels — Basicgray
level transformations— Histogram - Equalizationand S pecification.

IMAGE TRANSFORMS 09
Basics of 1D and 2D image transforms - SeparableTransforms -One dimensional Fourier
Transform - DFT — Two dimensional FourierTransform - DiscreteCosineTransform -

Walsh—Hadamard Transform — Wavelet transform - Haartransform — Properties.

IMAGESEGMENTATIONANDREPRESENTATION 09
Detection of discontinuities - Point, Line and Edge detection — Gradient operators - Edge
linking — Graph theoretic technique - Thresholding - global and adaptive — Region-
basedsegmentation—Boundaryrepresentation -chaincodes-Polygonalapproximation—Signatures—
skeletons - Boundarysegments— Boundarydescriptors:Shape numbers-Fourier descriptors-
Regionaldescriptors—topological descriptors.

IMAGEENHANCEMENTAND RESTORATION 09
Image Enhancement: Spatial Domain Methods - Imagesubtraction— Imageaveraging— Spatial
filtering - Smoothing, Sharpeningfilters—First and Second Derivatives—Frequency Domain
Methods — Filtering - Smoothing and Sharpeningfilters—Butterworth and Gaussian.

Image Restoration: Model of Image Degradation/ Restoration process — Linear, position—
invariant degradation - Estimatingthedegradationfunction - Inversefiltering- Weiner filtering—
Unconstrained restoration.

IMAGECOMPRESSION 09
Introduction to imagecompression— Lossy and Lossless compression — Sequential and
Progressive Compression — Rate/Distortion optimization - Parameters of compression -
Huffman coding - RunLengthCoding— Predictive coding — DPCM - Transform
coding - Vectorquantization-Image compressionstandards:JPEG, JPEG2000.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. R.C.Gonzalez, R. E. Woods, “Digital Image Processing”, Prentice-Hall, 2" Edition, 2008
2. Anil K. Jain, “Fundamentals of Digital Image Processing” Prentice Hall, 7" edition, 1989
3. DavidSalomon,“DataCompression”,Springer VerlagNewYork Inc., 4thEdition, 2006
4. Dr.S.Jayaraman, “DigitallmageProcessing”, Tata McGraw-Hill,2009.
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5. WilliamKPratt,“DigitallmageProcessing”,JohnWileyandSons, 2007, 4th Edition,
6. Dr.Sridhar “Digital Image Processing”, OUP India, 2011
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UL4ECTEA43 SOFT COMPUTING L/ TIPIC
310[0]3
Course Objectives:
e To become familiar with various Soft Computing Techniques
e To introduce different evolutionary and swarm algorithms
e To bring in the ideas of fuzzy sets, fuzzy logic and use of heuristics
Course Outcomes:
After successful completion of this course, the students should be able to
CO1: List various soft computing techniques.
CO2: Discuss basics of supervised and unsupervised learning for adaptive networks.
CO3: Interpret Fuzzy rules, reasoning and models.
CO4: Analyze neuro-fuzzy inference systems for classification and regression.
CO5: Outline the basics of genetic algorithm.
Pre-requisite: Nil
CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak
COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 S M M M M M
CO2 S M M M M M
COo3 S S M M M M
CoO4 S S M M M M
CO5 S M M M M M
Course Assessment methods:
Direct Indirect
1. Internal Test — | Course end survey
2. Internal Test — 11
3. Internal Test — 11
4. Assignment
5. End Semester Exam
& —— U\-N,
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Hrs

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

Theory: 45 Hrs Total: 45 Hrs

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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Ul4ECTE44

Course Objectives:

ROBOTICS AND AUTOMATION

e To study the various parts of robots and fields of robotics.

e To study the various kinematics and inverse kinematics of robots.

e To study the Euler, Lagrangian formulation of Robot dynamics.
e To study the trajectory planning for robot.
e To study the control of robots for some specific applications.

Course Outcomes:

After successful completion of this course, the students should be able to
COL1: Explain the basic concepts of working of robot

CO2: Analyze the function of sensors in the robot

CO3: Write program to use a robot for a typical application
CO4: Use Robots in different applications.

Pre-requisite: NIL

CO/PO Mapping

(S/M/W indicates strength of correlation)

S-Strong, M-Medium, W-Weak

COs

Programme Outcomes(POs)

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

PO12

Col | M

cCo2 | M

CO3

n <L

CO4

gl

M

Course Assessment methods:

Direct

Indirect

1. Internal Test — |
2. Internal Test — |1
3. Internal Test — 11l

4. Assignment
5. End Semester Exam

Course end survey
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Hrs
BASIC CONCEPTS 09
Definition and origin of robotics — different types of robotics — various generations of robots —
degrees of freedom — Asimov.s laws of robotics — dynamic stabilization of robots.

POWER SOURCES AND SENSORS 09
Hydraulic, pneumatic and electric drives — determination of HP of motor and gearing ratio —
variable speed arrangements — path determination — micro machines in robotics — machine vision
— ranging — laser — acoustic — magnetic, fiber optic and tactile sensors.

MANIPULATORS, ACTUATORS AND GRIPPERS 09
Construction of manipulators — manipulator dynamics and force control — electronic and
pneumatic manipulator control circuits — end effectors — U various types of grippers — design
considerations.

KINEMATICS AND PATH PLANNING 09
Solution of inverse kinematics problem — multiple solution jacobian work envelop — hill
Climbing Techniques — robot programming languages

CASE STUDIES 09
Mutiple robots — machine interface — robots in manufacturing and non- manufacturing
applications — robot cell design — selection of robot.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. Mikell P. Weiss G.M., Nagel R.N., Odraj N.G., “Industrial Robotics”, Mc Graw-Hill
Singapore, 1996.

2.  Ghosh, “Control in Robotics and Automation: Sensor Based Integration”, Allied
Publishers, Chennai, 1998.

3. Deb. S.R.,“Robotics Technology and flexible Automation”, John Wiley, USA 1992.

4. Klafter R.D., Chimielewski T.A., Negin M., “Robotic Engineering — An integrated
approach”, Prentice Hall of India, New Delhi, 1994.

5. Mc Kerrow P.J. “Introduction to Robotics”, Addison Wesley, USA, 1991.

6. Issac Asimov “Robot”, Ballantine Books, New York, 1986.

7.  Barry Leatham - Jones, "Elements of industrial Robotics" PITMAN Publishing, 1987.

8. Mikell P.Groover, Mitchell Weiss, Roger N.Nagel Nicholas G.Odrey, "Industrial

Robotics Technology, Programming and Applications ", McGraw Hill Book Company
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1986.
9. Fu K.S. Gonzaleaz R.C. and Lee C.S.G., "Robotics Control Sensing, Vision and
Intelligence™ McGraw Hill International Editions, 1987.
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U14ECTE4S5 ASIC DESIGN

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 successful completion of this course, the students should be able to
CO1: Recognize need for programmable devices.

CO2: Describe architecture of programmable devices.

CO3: Explain programmable methodologies.

CO4: Recall IC fabrication techniques vis-a-vis CMOS switch.

CO5: Relate design and implementation flow for PLDs.

Pre-requisite:
1. U14ECT301- DigitalElectronics
2. UL4ECT701- VLSIDesign

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1 M M M
Co2 | M M M
COo3 M M
Co4 S M
CO5 M M

Course Assessment methods:

Direct Indirect

1. Internal Test — I Course end survey
2. Internal Test — 11

3. Internal Test — I11
4. Assignment

5. End Semester Exam
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Hrs
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 09
AND PROGRAMMABLE ASIC I/0O 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 I1/O 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.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1.  M.J.S. Smith, “Application Specific Integrated Circuits”, Pearson Education, 2008

2. Wayne Wolf, “FPGA-Based System Design”, Prentice Hall PTR, 2009.

3. Farzad Nekoogar and Faranak Nekoogar, “From ASICs to SOCs: A Practical Approach”,
Prentice Hall PTR, 2003.

4. R.Rajsuman, “System-on-a-Chip Design and Test”, Santa Clara, CA: Artech House
Publishers, 2000

5. 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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U14ECTE46 NETWORKSECURITYAND

CRYPTOGRAPHY 310013

Course Objectives:

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 successful completion of this course, the students should be able to
CO1: Classify the symmetric encryption techniques.

CO2: lllustrate various Public key cryptographic techniques.

COa3: Evaluate the authentication and hash algorithms.

CO4: Discuss authentication applications

CO5: Summarize the intrusion detection and its solutions to overcome the attacks.

Pre-requisite:
1. U14ECT602- ComputerNetworks

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 S M
CO2 S S M
Co3 S w M
Co4 | M
CO5 | M

Course Assessment methods:

Direct Indirect

1. Internal Test — | Course end survey
2. Internal Test — 11

3. Internal Test — 111
4. Assignment

5. End Semester Exam
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Hrs
SYMMETRIC CRYPTOGRAPHY 08
OSI Security Architecture — Classical Encryption techniques — Block CipherPrinciples—
DataEncryptionStandard—BlockCipherDesignPrinciples —AESCipher— Stream Cipher-RC4—
PlacementofEncryption Function

PUBLICKEYCRYPTOGRAPHY 11
Introduction to Number Theory -PublicKeyCryptographyandRSA - Key Management —
Diffie-Hellman key Exchange — Elliptic CurveArithmeticand Cryptography

AUTHENTICATIONANDHASHFUNCTION 10
Authentication requirements — Authentication functions — MessageAuthenticationCodes—
HashFunctions—Securityof HashFunctionsandMACs— SecureHashAlgorithm - HMAC- Digital
Signatures —Digital Signature Standard

NETWORKSECURITY 08
Authentication  Applications: Kerberos -  X.509  Authentication  Service—
ElectronicMailSecurity—PGP-S/MIME-IPSecurity—Case study:Secure Electronic Transaction

SYSTEMLEVELSECURITY 08
Intrusiondetection — password management — Viruses and related Threats —Virus Counter
measures— Firewall Design Principles

Theory: 45 Hrs Total: 45 Hrs
REFERENCES:
1. William Stallings, “Cryptography andNetworkSecurity—

PrinciplesandPractice”,PrenticeHallofIndia, Sixth Edition,2014.
2. BehrouzA.Foruzan,“CryptographyandNetwork Security”, SecondEdition Tata McGraw-
Hill,2010.
3. AtulKahate,“CryptographyandNetworkSecurity”, TataMcGraw-Hill,reprint,2008
BruceSchneier,“AppliedCryptography”,2ndEditionJohnWiley&Sonsinc,reprint2008
5. CharlesB.Pfleeger,ShariLawrencePfleeger,“SecurityinComputing”, Third
Edition,PearsonEducation,2003
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Ul4ECTE47

TELECOMMUNICATION SWITCHING
NETWORKS

Course Objectives:
e Tointroduce 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 successful completion of this course, the students should be able to
CO1:
CO2:
COa3:
CO4:
COs5:

(@)

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.

Pre-requisite:
1. U14ECT601 - DigitalCommunication

CO/PO Mapping
(S/M/W indicates strength of correlation)

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl | M
CO2 | S wW
CO3 | S
CO4 | M
CO5 S M

Course Assessment methods:

Direct Indirect
1. Internal Test — I Course end survey
2. Internal Test — 11
3. Internal Test — 111
4. Assignment
5. End Semester Exam
Hrs
Lup r
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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.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. Bellamy John- “Digital Telephony”, 3rd edition, John Wily & Sons- Inc, 2000

2. Thiagarajan Viswanathan, “Telecommunication switching systems and Network” ,PHI-
1992, Twenty - Sixth Reprint, 2006.

3. D N Krishna Kumar- “Telecommunication & Switching”, Sanguine Technical
Publishers- Bangalore-2008
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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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U14ECTES1 MOBILECOMMUNICATION

Course Objectives :

To understand the basic cellular system concepts.

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.

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 successful completion of this course, the students should be able to

CO1:
CO2:
COs3:
CO4:
CO5:

Discuss cellular radio concepts

Identify various propagation effects

Analyze various methodologies to improve the cellular capacity.
Classify multiple access techniques in mobile communication.
Outline cellular mobile communication standards

Pre-requisite:

1. UL4ECT703- WirelessCommunication Engineering

CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Col | M M w wW
CO2 S M
Co3 | M S w
CO4 M w
CO5 M w
Course Assessment methods:

Direct Indirect

1. Internal Test — | Course end survey

2. Internal Test — 11

3. Internal Test — 111
4. Assignment

5. End Semester Exam
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Hrs
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 COMA 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

CELLULAR STANDARDS 09
AMPS, ETACS, GSM, GPRS, EDGE, 1S-95, CDMA2000, WCDMA, UMTS, Concept of
Cognitive Radio, SDR.

Theory: 45 Hrs Total: 45 Hrs

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.
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William Stallings, “Wireless Communications and Networks” , Second Edition, Prentice
Hall of India 2008.

Juha Korhonen “~Introduction to 3G Mobile Communication”- Artech House-Second
Edition 2003
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U14ECTES2

Course Objectives:
e To enable the student to become familiar with satellites and satellite services.

e Study of satellite orbits and launching.

SATELLITECOMMUNICATION

e Study of earth segment and space segment components

e Study of satellite access by various users.
e Study of DTH and compression standards

Course Outcomes:

After successful completion of this course, the students should be able to
CO1:
CcoOz:
COa3:
CO4:
COs5:

Define orbital mechanics and launch methodologies
Describe satellite subsystems

Design link power budget for satellites

Compare competitive satellite services

Explain satellite access techniques

Pre-requisite:

1. U14ECT506- AntennasandWavePropagation

(S/M/W indicates strength of correlation)

CO/PO Mapping

S-Strong, M-Medium, W-Weak

COs

Programme Outcomes(POs)

PO2 | PO3 | PO4 | POS5 | PO6 | PO7

PO8

PO9 | PO10

PO11

PO12

Co1

CO2

M

CO3

M

CO4

S

CO5

mv)
Z émzz;_;
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Course Assessment methods:

Direct

Indirect

1. Internal Test — I

2. Internal Test — 11

3. Internal Test — Il
4. Assignment

5. End Semester Exam

Course end survey
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Hrs
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, CATYV, 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

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. Dennis Roddy, ‘Satellite Communication’, McGraw Hill International, 4th Edition, 2006.

2. Timothy Pratt, Charles Bostian & Jeremy Allmuti, "Satellite Communications”, John Wiley
& Sons. Second edition 2008

3. N.Agarwal, ‘Design of Geosynchronous Space Craft, Prentice Hall, 1986.

4. Bruce R. Elbert, ‘The Satellite Communication Applications’ Hand Book, Artech
HouseBostan London, second edition 2004
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5. Tri T. Ha, ‘Digital Satellite Communication’, II edition, 1990

6. Emanuel Fthenakis, ‘Manual of Satellite Communications’, McGraw Hill Book Co., 1984

7. Robert G. Winch, ‘Telecommunication Transmission Systems’, McGraw-Hill Book Co.,
second edition 1998.
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U14ECTES3 RADARANDNAVIGATIONALAIDS

Course Objectives:

To derive and discuss the Range equation and the nature of detection

To detect moving targets and cluster.

To understand tracking radars, principles of navigation and landing aids as related to
navigation

Course Outcomes:
After successful completion of this course, the students should be able to

CO1:
CO2:
COs3:
CO4:
CO:5:

Analyze various types of radar equipment.

Describe operation of Moving Target Indicator and pulse Doppler radar
Analyze features of Radar transmitters and receivers

Distinguish different navigation systems

Compare Navigation aids for direction finding and range of travel of aircrafts

Pre-requisite:

1. U14ECT506- AntennasandWavePropagation

CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Col1 | M S
Co2 | M S
COo3 w
Co4 | M S
CO5 | M S

Course Assessment methods:

Direct Indirect

1. Internal Test — I Course end survey

2. Internal Test — 11

3. Internal Test — Il
4. Assignment

5. End Semester Exam
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Hrs

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

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
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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)

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. Merrill I. Skolnik ," Introduction to Radar Systems", Tata McGraw-Hill (3rd Edition)
2003.

2. Myron Kyton and W.R.Fried ”Avionics Naviagtion systems “ , John wiley & sons, (2nd
Edition) 1997

3. Albert Helfrick.D,” Principles of Avionics”, Avionics communications Inc,2004

4. N.S.Nagaraja, ”,Elements of Electronic Navigation Systems, ” 2nd Edition, Tata McGraw-
Hill, -2000

5. Peyton Z. Peebles:, "Radar Principles”, John wiley, 2004

6. J.C Toomay, " Principles of Radar", 2nd Edition —Prentice Hall India, 2004
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U14ECTES4 RF MEMS

Course Objectives:
e Acquire basic knowledge about application of MEMS in RF communications.
e Study about MEMS physical modeling and reconfigurable elements.
e Understand MEMS phase shifters and Filters

Course Outcomes:

After successful completion of this course, the students should be able to
CO1: Understand the fabrication methodology used in MEMS

CO2: Construct and analyze the various models of MEMS

CO3: Use the reconfigurable design implementation in MEMS

CO4:Apply different types of filters and phase shifters in MEMS

Pre-requisite:
Nil

CO/PO Mapping
(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Co1

CO2

CO3

nlunlunlZ
Z|IZNZ|l»w

CO4

CO5

Course Assessment methods:

Direct Indirect

1. Internal Test — I Course end survey
2. Internal Test — 11

3. Internal Test — 11
4. Assignment

5. End Semester Exam
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Hrs
INTRODUCTION TO MEMS 08
Development of micro electronics - Region of Nanostructures - Miniaturization, Typical
products, Micro sensors, Micro actuation, MEMS with micro actuators, Microaccelorometers
and Micro fluidics, MEMS materials, Micro fabrication(Silicon micromachining-
semiconductors and insulators - Microsystems fabrication techniques - Silicon MEMS
fabrication technology - Single crystal reactive etching and metallization process).

MEMS PHYSICAL MODELING 11

Physical and practical aspects of RF circuit design: Impedance mismatch effects in RF
MEMSRF/Microwave substrate properties: Micro machined — enhanced elements, MEM
switches,Resonators. MEMS modeling.

RECONFIGURABLE ELEMENTS 10
Reconfigurable circuit elements: Resonator MEMS Switch Tunable CPW resonator, MEMS
micro switcharray, Reconfigurable antenna

MEMS PHASE SHIFTERS 08
MEMS Phase Shifters: Types of Phase shifters, Switched delay line phase shifters.Distributed
MEMS phase shifters.

MEMS FILTERS 08
RF MEMS Filters: Modeling of mechanical Filters and resonators, Micro machined filters for
millimeterwave applications.SAW filters

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. Tai Ran Hsu, “MEMS & Micro systems Design and Manufacture”, Tata McGraw hill,
New Delhi, 2002.

2. H.J.Delos Santos ,RF MEMS circuit Design for Wireless Communications ,Artech House,
2002.

3. G.M.Rebeiz, RF MEMS Theory, Design and Technology, John Wiley, 2003

4. Vijay.K.Varadan etal, RF MEMS and their Applications, Wiley-India, 2011
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U14ECTESS NANO ELECTRONICS

Course Objectives:

To impart a transition from the bulk 3-dimensional materials to quantum confined
systems.

Able to classify the different nanomaterials depending on the properties.

Can visualize the 1-D, 2-D, 3-D phenomena using the characterization techniques.
Knowledge about the upcoming technology based materials, devices and their
characteristics.

Course Outcomes:
After successful completion of this course, the students should be able to

COL1:
CO2:
COa3:
CO4:
CO5:

Relate thermodynamic concepts of nanoparticles.

Discuss properties of nanoparticles.

Interpret applications of nanosystems.

Illustrate characterization techniques used in nanosystem.

Compare physical & chemical synthesis procedures of nanosystems.

Pre-requisite:

1. U14PHT203 - Materials Science

CO/PO Mapping

(S/M/W indicates strength of correlation)  S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Col1 | M w
CO2 S
Co3 | M M
Co4 | M M S
CO5 | M M

Course Assessment methods:

Direct Indirect

1. Internal Test — I Course end survey

2. Internal Test — 11

3. Internal Test — 111
4. Assignment

5. End Semester Exam
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Hrs

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
(MWNTs), Graphenes, fullerenes- Structure and Properties, Metal/oxide nanoparticles,
Nanorods, Nanowires, Nanotubes, and Nanofibers, Semiconductor Quantum Dots- EXxcitons,
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

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

Theory: 45 Hrs Total: 45 Hrs

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
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Charles P.Poole Jr and. Frank J.Owens, “Introduction to Nanotechnology”, Wiley
Interscience, 2003.

Nan yao, zhong lin wang,” Hand book of microscopy for nanotechnology”, Kluwer
Academic Publishers, 2005

G. Cao, “Nanostructures and Nanomaterials: Synthesis, Properties and Applications”,
Imperial College Press, 2004
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U14ECTES6

Course Objectives:

Course Outcomes:

After successful completion of this course, the students should be able to
CO1:
CcO2z:

COa3:

Pre-requisite:

WIRELESS NETWORKS

To study about Wireless networks, protocol stack and standards.

To study about fundamentals of 3G Services, its protocols and applications.
To study about evolution of 4G Networks, its architecture and applications.

Conversant with the latest 3G/4G and WiIMAX networks and its architecture.
Design and implement wireless network environment for any application using latest
wireless protocols and standards.
Implement different type of applications for smart phones and mobile devices with latest
network strategies.

CO/PO Mapping

(S/M/W indicates strength of correlation)

S-Strong, M-Medium, W-Weak

COs Programme Outcomes(POs)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 M w
Co2 M M S M
Cos3 M M M
Course Assessment methods:

Direct Indirect
1. Internal Test — I Course end survey
2. Internal Test — 11
3. Internal Test — 111
4. Assignment
5. End Semester Exam
Hrs

WIRELESS LAN 09

Introduction-WLAN technologies: Infrared, UHF narrowband, spread spectrum -IEEE802.11:
System architecture, protocol architecture, physical layer, MAC layer, 802.11b, 802.11a — Hiper
LAN: WATM, BRAN, HiperLAN2 — Bluetooth: Architecture, Radio Layer, Baseband layer,
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Link manager Protocol, security - IEEE802.16-WIMAX: Physical layer, MAC, Spectrum
allocation for WIMAX

MOBILE NETWORK LAYER 09
Introduction - Mobile IP: IP packet delivery, Agent discovery, tunneling and encapsulation,
IPV6- Network layer in the internet- Mobile IP session initiation protocol - mobile ad-hoc
network: Routing, Destination Sequence distance vector, Dynamic source routing

MOBILE TRANSPORT LAYER 09
TCP enhancements for wireless protocols - Traditional TCP: Congestion control, fast
retransmit/fast recovery, Implications of mobility - Classical TCP improvements: Indirect TCP,
Snooping TCP, Mobile TCP, Time out freezing, Selective retransmission, Transaction oriented
TCP - TCP over 3G wireless networks.

WIRELESS WIDE AREA NETWORK 09
Overview of UTMS Terrestrial Radio access network-UMTS Core network Architecture: 3G-
MSC, 3G-SGSN, 3G-GGSN, SMS-GMSC/SMS-IWMSC, Firewall, DNS/DHCP-High speed
Downlink packet access (HSDPA)- LTE network architecture and protocol.

4G NETWORKS 09
Introduction — 4G vision — 4G features and challenges - Applications of 4G — 4G Technologies:
Multicarrier Modulation, Smart antenna techniques, OFDM-MIMO systems, Adaptive
Modulation and coding with time slot scheduler, Cognitive Radio.

Theory: 45 Hrs Total: 45 Hrs

REFERENCES:

1. Jochen Schiller, ”Mobile Communications”, Second Edition, Pearson Education
2012.(Unit L1L110)

2. Vijay Garg , “Wireless Communications and networking”, First Edition, Elsevier
2007.(Unit IV,V)

3. Erik Dahlman, Stefan Parkvall, Johan Skold and Per Beming, "3G Evolution HSPA and
LTE for Mobile Broadband”, Second Edition, Academic Press, 2008.

4. Anurag Kumar, D.Manjunath, Joy kuri, “Wireless Networking”, First Edition, Elsevier
2011.

5. Simon Haykin , Michael Moher, David Koilpillai, “Modern Wireless Communications”,
First Edition, Pearson Education 2013
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U14ECINO1 ANALOG SYSTEM APPLICATIONS

Pre-requisite:
1. Linear Integrated Circuits

DESIGN OF A FUNCTION GENERATOR 01
Design of a function generator to generate square and triangular waveforms. Applications are in
Voltage Controller Oscillators (VCO).

DESIGN OF ADIGITAL CONTROLLED GAIN STAGE AMPLIFIER 01
Design of a negative feedback amplifier with a variable gain controlled from a multiplying
Digital to Analog Converter. Applications are in Variable Gain Amplifier, Programmable Gain
Amplifiers, Intelligent Sensors and Data Acquisition Systems.

DESIGN OF PROGRAMMABLE OSCILLATORS 01
Oscillation frequency of the output square and triangular waveforms is programmable by a
digital binary pattern. Applications of the system are in Digital Phase Locked Loops and
Frequency Shift Keying generation in a MODEM used communication circuits.

LAB EXPERIMENTS USING ASLK PRO. 12
1. Design of a Function Generator

Design of Mixed Mode Circuit

Simulation

Implementation in TI ASLK PRO

Waveform Generation and observation

Transient Response

VCO Application

Effect of frequency based on the control voltage

2. Design of a Digitally controller Gain Stage Amplifier
Design of Amplifier with DAC Control

Simulation

Implementation inTI ASLK PRO

Output amplification monitoring with variable bit patterns

3. Design of Programmable Oscillators
Design of Digitally Programmable Oscillators

uj('".a“ip""—'“' A
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Simulation
Implementation in TI ASLK PRO
Change in Frequency by varying the Digital Input

Theory:3 Hrs Practical: 12 Hrs Total: 15 Hrs
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U14ECINO2 REAL TIME SYSTEMS 510101
Pre-requisite:

1. Microprocessor / Microcontrollers
Introduction to Real Time Systems 05

Introduction to Real time Embedded Systems, Need for a real time system, types of real time
systems, real time application and features, aspects of real time systems — determinism and
latency, resource constraints and limitations.

Real Time applications with C2000 05
Criteria for selection of real time controller, C2000 architecture, real time performance features,
on-chip peripherals. Overview of Control Suite — library functions and drivers. Review of Data
sheets of C2000 and its peripherals

Task Scheduling, Synchronization and Inter-task communication 05
Basic concepts of real time scheduling and its policies — Rate Monotonic (RM), Earliest
Deadline first, Task Synchronisation primitives, Semaphore and its types, Mutex, Priority
inversion, Priority inheritance, Deadlocks, Need for inter-task communication, Mail boxes and
Message Queues. Overview of TI — RTOS on C2000.

REFERENCES

1. Real Time Systems by Jane W. S.Liu, Prentice Hall First Edition ISBN: 978-01-30996510

2. Krishna . C. M “Real Time Systems” McGraw Hill Publication

3. TMS320C28x CPU and Instruction Set Reference Guide, TI Literature Number: SPRU
430E, Revised January 2009

4. Tl Teaching CD ROM on C2000

Theory:15 Hrs Total: 15 Hrs
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U14ECINO3 MIXED SIGNAL CONTROLLERS 510 01

Pre-requisite:
1. Microprocessor / Microcontrollers

Overview of Mixed Signal Controller 05
Introduction to Embedded Systems — Architecture and Application Considerations, CISC vs
RISC and Von Neumann vs Harvard Architectures, Introduction to MSP430 family architecture
and internals, block diagram, address space and on-chip mixed signal peripherals both analog
and digital. Reviewing Data sheets and electrical specifications.

Mixed Signal Peripherals 05
I/O Ports, Timers and PWM, ADC

GPIO basics and configuring, Timer and its various modes, PWM control and its configuration,
Analog to Digital Converter modes and configuration. Interpreting peripheral specifications
from datasheets. Typical industrial applications.

Low Power Modes 05
Different Low Power modes of MSP430, Programming techniques, Optimal power
consumption of peripherals, Wave-up response, Applications in Energy Efficient Intelligent
Sensors.

REFERENCES

1. MSP430 Microcontroller Basics by John H. Davies, Newnes Pubication First Edition 2010
ISBN: 978-93-80501-85-7

2. Microcontroller Programming and Interfacing: Texas Instruments MSP430 , Steven F.
Barret, Daniel J Pack, Morgan & Claypool Publishers, ISBN: 9781608457137

3. MSP430 Microcontroller in Embedded System Projects by C.P.Ravikumar First Edition
Dec 2011 ISBN:978-81-88901-46-3

4. TI Teaching CD ROM on C2000

Theory:15 Hrs Total: 15 Hrs
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U14ECINO4 CLOUD COMPUTING

15, 0 | 0 | 1

Course Objectives:
e Understand the fundamentals of Cloud Computing
e Acquire a working knowledge of Cloud Computing
e Evaluate real time scenarios to understand different applications of concepts learnt
e Transform into a confident industry ready professional

Fundamental Cloud Computing Terminology and Concepts 05
Basics of Virtualization - Specific Characteristics that Define a Cloud - Understanding
Elasticity, Resiliency, On-Demand and Measured Usage - Benefits, Challenges and Risks of
Contemporary Cloud

Computing Platforms and Cloud Services 05
Cloud Resource Administrator and Cloud Service Owner Roles - Cloud Service and Cloud
Service Consumer Roles - Software as a Service (SaaS), Platform as a Service (PaaS) and
Infrastructure as a Service (laaS) Cloud Delivery Models - Combining Cloud Delivery Models -
Public Cloud, Private Cloud, Hybrid Cloud and Community

Cloud Deployment Models 05
Business Cost Metrics and Formulas for Comparing and Calculating Cloud and On-Premise
Solution Costs

Service Level Agreements (SLAs) for Cloud-based IT Resources - Formulas for Calculating
and Rating SLA Quality of Service Characteristics

Theory:15 Hrs Total: 15 Hrs
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U14ECINOS INTERNET OF THINGS (1OT) 510 o1

Pre-requisite:
1. Microprocessor / Microcontrollers

Introduction to Embedded Networking 05
Introduction to Embedded Networks, Overview of Wireless Technologies and its Evolution,
Wireless Sensor Networks, Various wireless protocols and its applications — NFC, Zigbee,
Bluetooth, BLE — Low Energy Bluetooth, Wi-Fi

Overview and Architecture of Internet of Things (1oT) 05
loT overview and architecture, Tl Simplelink, Adding Wireless networking capability to
Embedded controllers, User APIs for Wireless applications, Connection Policies

10T applications 05
Design Examples based on Tl CC 3200 — Building loT applications - Get Time, Get weather,
Email, HTTP Server, WLAN AP and WLAN Station.

REFERENCES
1. TI1CC3200 SDK with Documents and Examples

Theory:15 Hrs Total: 15 Hrs
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