*( AISECT UNIVERSITY

A STATUTORY UNIVERSITY UNDER SECTION 2(f) OF THE UGC ACT
@

SCHEME OF EXAMINATION
&
DETAILED SYLLABUS

BACHELOR OF ENGINEERING
Electronics and Communication
EC
SEM- | to VIII

(2017-2018)

Bhopal-Chiklod Road, Near Bangrasia Chouraha,
Vill-Mendua, Distt-Raisen(Madhya Pradesh), Ph:07480-295707
e-mail-info@aisectuniversity.ac.inwebsite: www.aisectuniversity.ac.in




PROGRAM OBJECTIVES

The objectives of the undergraduate program are to provide students an excellent academic
experience and to equip graduates with the ability to solve a broad range of problems in our rapidly
changing technological, economic and social environment. To this end, the Faculty is committed to
educate graduates who have:

1.

2.

a strong foundation and knowledge in engineering fundamentals with a capacity to know
how, when and where to use the knowledge in specific ways;

an ability to identify, formulate, analyze and solve engineering problems and a capacity to
integrate material from more than one subject and to apply appropriate engineering principles
to arrive at correct and effective solutions;

a comprehensive knowledge in the fundamentals of engineering practice, including an ability
to use analytical techniques, experimental and laboratory skills and modern engineering
simulation and design software tools;

a broad knowledge of the principles and skills in engineering design, development and
management in global, cultural and business contexts;

a multidisciplinary view with an ability to work effectively as members of teams, composed
of individuals from different disciplines and different professional cultures;

strong oral and written communication skills with a capacity to produce effective technical
documents and to use current communication techniques and tools;

a culture of life-long learning with a capacity to engage in continuous self-improvement,
personal enrichment and professional development; and

a broad sense of social, ethical and professional responsibility with a capacity to demonstrate
an understanding and appreciation of the human dimension of technology and its impact on
mankind.

PROGRAM OUTCOMES:

1. Prepare students for careers in industry, academia, and government organizations by fostering

in them the technical capabilities pertinent to mechanical and allied engineering and
interpersonal skills necessary to succeeding in their fields, as well as the foundation for lifelong
learning.

Lead the way in mechanical engineering based research and other scholarly activities.

Provide technical knowledge, leadership, guidance, and support to industry, the government
establishments, and the general public.

PROGRAM SPECIFIC OBJECTIVES:

1. Analyze, plan and apply the acquired knowledge in basic sciences and mathematics in solving
Electronics and Communication Engineering problems with technical, economic, environmental
and social contexts.

Design, build and test analog & digital electronic systems for given specifications.
Work in a team using technical knowhow, common tools and environments to achieve project
objectives.

4. Communicate effectively, demonstrate leadership qualities and exhibit professional conduct in
their career.

5. Engage in lifelong learning, career enhancement and adapt to changing professional and societal
needs.



PROGRAM SPECIFIC OUTCOMES: At the end of the program the student will be able to:

A

o o

10.
11.

12.

Apply basic science and mathematics to analyze complex engineering problems.

Gather requirement specifications, design and test electronic systems.

Apply EDA tools to design linear and digital 1C systems.

Specify, design and test power supplies for electronic systems including battery management,
and power amplifiers.

Analyze and design noise-free analog and digital communication systems.

Evaluate strengths and weaknesses of evolving state of art communication systems.

Select partitioning technologies for implementation of wired and wireless communication
system.

Understand and practice professional ethics.

Work in a team using technical skills, common tools and environments to achieve project
objective.

Communicate effectively with peers and others.

Understand how the organizations work, develop optimal models, generate wealth, and manage
their finances.

Pursue life-long learning as a means of enhancing knowledge and skills for continuous
professional advancement
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Scheme of Examination

Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBMA |Mathematics -I 4(3+1+0) {50 20 30 - - 100 |3hr |-
101

COURSE OBJECTIVE:
The objective of this foundational course is to review mathematical concepts already learnt in higher
secondary. This course will also introduce fundamentals of mathematical functions, derivatives and
aspects of calculus to students.

Syllabus
Unit-1
Recapitulation of Mathematics: Basics of Differentiation, Rolle’s and Lagranges Theorem, Tangents
and Normals, Indefinite Integral (Substitution, Integration using Trigonometric Identity &
Integration by Parts & Definite Integral).

Unit-11

Ordinary Derivatives & Applications: Expansion of functions by Maclaurin’s & Taylor’s Theorem
(One Variable), Maxima and Minima of functions of two variables, Curvature (Radius, Center &
Circle of Curvature for Cartesian Coordinates), Curve Tracing.

Unit-111

Partial Derivatives & Applications: Definition, Euler’s Theorem for Homogeneous Functions,
Differentiation of Implicit Functions, Total Differential Coefficient, Transformations of Independent
Variables, Jacobeans, Approximation of Errors.

Unit-1V

Integral Calculus: Definite Integrals as a Limit of Sum, Application in Summation of series, Beta
and Gamma functions (Definitions, Relation between Beta and Gamma functions, Duplication
formula, Applications of Beta & Gama Functions).

Unit-V
Applications of Integral Calculus: Multiple Integral (Double & Triple Integrals), Change of

Variables, Change the Order of Integration, Applications of Multiple Integral in Area, Volume,
Surfaces & Volume of Solid of Revolution about X-Axis & Y-AXis.



Course Outcomes:
The curriculum of the Department is designed to satisfy the diverse needs of students. Coursework is

designed to provide students the opportunity to learn key concepts of mathematical functions, partial
derivatives as well as fundamentals and applications of integral calculus.

REFERENCES

1. Michael Greenberg, Advanced Engineering Mathematics, Second Edition, Pearson
Education, 2002
(Indian Edition).

2. B.V. Rammana, Higher Engineering Mathematics, Tata McGraw Hill Publishing Company,
2007.
Potter, Goldberg & Edward, Advanced Engineering Mathematics, Oxford University Press.

3. S. S. Shastry, Engineering Mathematics, PHI Learning

4. C.B. Gupta, Engineering Mathematics | & 1l, McGraw Hill India, 2015

(Board of studies) (Dean Faculty) (Registrar)

Seal



Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab y cal
nal. Sem |Work
TBPH |Physics 4(2+1+1) |50 20 30 25 |25 150 |3 hr |2hr
101
Unit-I

Elasto-dynamics: Simple Harmonic Motion, Electric Flux, displacement vector, Columb law,
Gradient, Divergence, Curl, Gauss Theorem, Stokes theorem, Gauss law in dielectrics, Maxwell’s
equation: Integral & Differential form in free space, isotropic dielectric medium.

Lasers: Properties of lasers, types of lasers, derivation of Einstein A & B Coefficients, Working He-
Ne and Ruby lasers.

Unit-11

Fibre Optics: Light guidance through optical fibre, types of fibre, numerical aperture, V-Number,
Fibre dispersion (through ray theory in step index fibre), block diagram of fibre optic
communication system.

Unit-111

Quantum Mechanics: Black body radiation, ultraviolet catastrophe, Crompton effect, plates theory
of radiation, phase and group velocity, particle in a box, uncertainty principle, well-behaved wave
equation, Schrodinger equation, application to particle in a box

Unit-1V

Optics: Interference, division of amplitude & division of wave front, young’s double slit
experiment, thin film interference, Newton Ring Experiment. Diffraction: Difference between
interference and diffraction, types of diffraction, single slit, double slit & n-slit diffraction,
Resolving power of grating.

Unit-V

Semiconductors: Crystalline and Amorphous solids, Band theory of solids, mobility and carrier
Concentrations , properties of P-N junction, Energy brands, hall effect, VI characteristics of
photodiode, zener diode and photovoltaic cell

Nuclear Physics: Nuclear composition, mass defect, binding energy, nuclear force, liquid drop
model, elementary idea about nuclear fission and fusion.

List of Experiments:
Experiments as suggested by the course coordinator.

REFERENCES
A Bezier, Concepts of Modern Physics, McGraw Hills
Ghatak, Optics, McGraw Hills

(Board of studies) (Dean Faculty) (Registrar)

Seal



Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBEN |English 4(3+0+1) |50 20 30 25 |25 150 (3 hr |2hr
101

COURSE OBJECTIVE:

The objective of this foundational course is to develop the second language learners’ ability to use
the four fundamental language skills — listening, speaking, writing and reading. The objective of this
laboratory is to practice English phonetics through audio & visual aids and computer software. It
intends to enable student to speak English correctly with confidence.

UNIT-I

Grammar — Applied Grammar and usage, Parts of Speech, Articles, Tenses, Subject-Verb
Agreement, Prepositions, Active and Passive Voice, Reported Speech: Direct and Indirect, Sentence
Structure, Punctuations.

UNIT-I1I

Vocabulary Development — Using Dictionaries and Thesaurus, Synonyms, Antonyms, Homophones,
One Word Substitution, Affixation: Prefixes & Suffixes, Derivation from root words, Jargon,
Scientific Jargon.

UNIT-111

Developing Reading Skills — Reading Comprehension, Process, Active & Passive Reading, Reading
Speed Strategies, Benefits of effective reading, note-making, note- taking, Reading comprehension
of technical material and SQ3R reading technique

UNIT-IV

Developing Writing Skills — Planning, Drafting & Editing, Writing with style, right-words selection,
writing effective sentences, developing logical paragraphs, art of condensation, précis, essay,
technical definition and technical description.

UNIT-IV

Business Correspondence — Business Letters, Parts & Layouts of Business Letters, Writing Resume/
Application Calling/ Sending Quotations/ Orders/ Complaints and E-mails

Topics for the Laboratory:
1. Basic Grammar & Vocabulary Practice (Synonyms, Antonyms, Analogies, Sentence
Completion, Correctly Spelt Words, Idioms, Proverbs, Common Errors.
2. Phonetic Symbols, Pronunciations
3. Listening Skills — Including Listening Comprehension
4.Extempore and JAM (Just a Minute Session)
5. Role Play — 1
6. Role play — 11
7. Body Language
8. Debate



9. Oral Presentation — Preparation & Delivery using Audio — Visual Aids with stress on body
language and voice modulations. (Topics to be selected by the Instructor)

COURSE OUTCOMES:

Student after successful completion of course must possess sound language skills. They must also
feel confident in communicating their ideas and feelings. After laboratory exercises, students.

REFERENCES
A.J. Thomson and A.V. Martinet, A Practical English Grammar, Oxford IBH Pub
Sanjay Kumarm Pushp Lata, English for Effective Communication, Oxford

(Board of studies) (Dean Faculty) (Registrar)

Seal



Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBCE |Engineering 4(2+1+1) |50 20 30 25 |25 150 |3 hr |2hr
101 Mechanics

COURSE OBJECTIVE:

1. To familiarize with different branches of mechanics

2. To familiarize with Static equilibrium of particles

3. To familiarize with Properties of surfaces and volumes.
4. To familiarize with fundamental concepts of dynamics

UNIT-I

Coplanar Concurrent Forces: Introduction to Engineering Mechanics: What is Engineering
Mechanics Classification of Engineering Mechanics, Statistics, Dynamics, Kinematics, Kinetics etc.
Fundamental Laws of Mechanics.

UNIT-I1I

Resolution and Composition of Forces: Force, Pressure and Stress, Free Body Diagram , Bow’s
Notation, Characteristics and Effects of a Force, System of Forces, Resolution of a Force,
Composition of Forces, Resultant / Equilibrant Force, Law of Parallelogram of Forces, Law of
Triangle of Forces, Polygon Law of Forces, Lami’s Theorem, Equilibrium of a Body Under Two /
Three/More Than Three Forces. Law of Superposition of Forces.

UNIT-I1

Coplanar Non Concurrent Forces: Moment of a Force, Principle of Moments/ Varignon’s
Theorem, Parallel Forces : Resultant of Parallel Forces, Couple: Moment of a Couple, Resolution of
Force into a Couple. Coplanar Non Concurrent Forces: Resultant of Coplanar, Non Con-Current
Forces.

UNIT-IV

Beams: Types of Beams: Simply Supported Beam, Overhanging Beam, Cantilever Beam. Types of
Supports of a Beam or Frame: Roller, Hinged and Fixed Supports. Load on the Beam or Frame:
Different Types of Loading. Support Reaction of a Beam or Frame: Analytical Method. Truss
Analysis: Method of Joints & Sections.

UNIT-V

Centroid and Centre of Gravity: Centroid, Centre of Gravity, Determination of Centroid of Simple
Figures, Centroid of Composite Sections. Centre of Gravity of Solid Bodies. Area Moment of
Inertia: Basic Concept of Inertia, Definition of Moment of Inertia, Theorems of Moment of Inertia,
Radius of Gyration, Polar Moment of Inertia of Standard Sections, Moment of Inertia of Composite
Section, Principal Moment of Inertia , Mass Moment of Inertia.

Introduction to Dynamics: Overview of Dynamics, Basic Concepts and Terms Used in Dynamics,
Motion, Types of Motion, Newton’s Laws of Motion, Newton’s Law of Gravitation.

COURSE OUTCOMES
1. An ability to apply knowledge of mathematics, science, and engineering



2. An ability to identify, formulates, and solves engineering problems

LABORATORY
Experiments as suggested by the course coordinator.

REFERENCES
1. KL Kumar, Engineering Mechanics, Tata McGraw- Hill Education
2. Ferdinand.P. Beer. E, Russell Johnston Jr., David Mazurek, Philip J Cornwell, “Vector
Mechanics for Engineers: Statics and Dynamics” , McGraw - Hill
3. Timoshenko, and Young, “Engineering Mechanics”, Tata Mc-Graw Hill
4. P.N. Chanchandramouli, Engineering Mechanics, PHI Learning Private Limited

(Board of studies) (Dean Faculty) (Registrar)

Seal



Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBME |Engineering 4(2+0+2) |50 20 30 25 |25 150 |3 hr |2hr
101 Graphics

COURSE OBJECTIVE:
1. To familiarize with the construction of geometrical figures

2. To familiarize with the projection of 1D, 2D and 3D elements

3. To familiarize with the sectioning of solids and development of surfaces
4. To familiarize with the Preparation and interpretation of building drawing

UNIT-I

Projections of Points, Straight Lines and Planes: Types and use of Lines, Lettering &

Dimensio

ning,

Various types of projection System, Projection of Points in different quadrants, projections of lines
and planes for parallel, perpendicular & inclined to horizontal and vertical reference planes.

UNIT-II

Projections Solids and Development of Surfaces: Cylinder, Cone, Pyramid, & Sphere with axes
parallel, perpendicular & inclined to both reference planes. Development of surfaces of various
solids. Sections Of Solids Section planes, Sectional views, True shape of Sections for Prism,
Cylinder, Pyramid, and Cone & Sphere. Orthographic Projections of Simple objects and Machine
Components like Bolts and Screw.

UNIT-1

Isometric projections: Isometric scales, isometric views of Simple objects.

UNIT-IV
Introduction to computer-aided drafting (CAD): Cartesian and Polar Co-ordinate system,
Absolute and Relative Co-ordinates systems; Basic drawing commands: Line, Point, Rectangle,
Polygon, Circle, Arc, Ellipse, Polyline; Basic editing Commands: Basic Object Selection Methods,
Window and Crossing Window, Erase, Move, Copy, Offset, Fillet, Chamfer, Trim, Extend, Mirror.
Display Commands: Zoom, Pan, Redraw, and Regenerate; simple dimensioning and text, Simple

exercises.

UNIT-V

Solid modeling: Basics of 2-D solid modeling

LABORATORY
Drawing for topics covered in the theory as suggested by the course coordinator.




REFERENCES
1. N.D. Bhatt and V.M.Panchal, Engineering Drawing Plane and Solid Geometry, Charotar
Publishing House.
2. James leach, AutoCAD 2015 Instructor, SDC Publications.

(Board of studies) (Dean Faculty) (Registrar)

Seal



Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major |Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBCH Environment  |2(1+0+1) 50 50 100
101 Ecology and
Sustainability

Unit-I

Definition, Scope & importance, need for public awareness —Environment definition, eco system-
Balanced ecosystem, human activities —Food, Shelter Economic and social security. Effect of human
activities on environment-Agriculture, housing, industry, Mining and transportation activities, basics
of environmental impact assessment, sustainable development.

Unit -l

Natural Resources water sources Availability and quality aspects, water bone diseases, water
induced diseases, fluoride problem in drinking, mineral resources, and forest wealth , material cycles
carbon , nitrogen and sulphar cycles.

Energy-Different types of energy, electromagnetic radiation. Conventional and non-conventional
Sources —Hydro Electric, Fossil fuel based, Nuclear, Solar , Biomass and bio-gas. Hydrogen as an
alternative future source of energy.

Unit —I11

Environmental Pollution and their effects. Water pollution , Land pollution .Noise pollution,

Public health aspects, Air pollution ,solid waste management ,e-waste management.

Current environmental issues of importance: Population growth, climate change, and global
warming, effects ,urbanization ,automobile pollution .cid rain ,0zone layer depletion ,animal
husbandry,

Unit -1V
Environmental Protection-—Role of government .legal aspects, Initiatives by non-governmental
organization (NGO), Environmental education, Women Education.

Unit -V
Overview of Goods and Services Tax: Overview of GST Implementation of GST, Liability of the

Tax Payer, GST Network, GST Council.
Case study of swachhata abhiyan and cashless economy

(Board of studies) (Dean Faculty) (Registrar)

Seal



Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBEC |Fundamentals of |2(0+0+2) 100 {100
101 Electronics
engineering

Course Objective: The main objective of this curriculum/course is to make the students well versed
with basic electronic components and circuits. The students can

1. Understand the nature and scope of modern electronics.

2. Describe physical models of basic components.

3. Design and construct simple electronic circuits to accomplish a specific function, e.g., designing
amplifiers, ADC converters etc.

4. Understand their capabilities and limitations and make decisions regarding their best utilization in
a specific situation.

UNIT-I

SIGNALS: Introduction, Representation of Discrete-time Signals: Graphical Representation,
Functional Representation, Tabular Representation, And Sequence Representation. Elementary
Signals: Unit Step Function, Unit Ramp Function, Unit Parabolic Function, Unit Impulse Function,
Sinusoidal Signal, Real Exponential Signal, Complex Exponential Signal, Rectangular Pulse
Function, Triangular Pulse Function, Signum Function, Sinc Function, Gaussian Function. Basic
Operations on Signals: Time Shifting, Time Reversal, Amplitude Scaling, Time Scaling, Signal
Addition, Signal Multiplication. Classification of Signals: Deterministic and Random Signals,
Periodic and Non-periodic Signals, Energy and Power Signals, Causal and Non-causal Signals, Even
and Odd Signals.

UNIT-I1I

DIODE AND ITS CIRCUITS: Introduction to Semiconductor theory: Classification of materials-
Insulators, conductors and semiconductors and their Energy Bands, Types of semiconductors-
Intrinsic, Extrinsic. PN unction Diode: Biasing and operation of PN Diode, V-l characteristics,
Limiting Values of PN Diode, Breakdown in PN Diode, Applications of PN Diode.

Zener Diode: V-1 Characteristics, Applications of Zener Diode. Rectifier Circuits: PN Diode as a
Rectifier, Half Wave Rectifier, Full Wave Rectifier, Full Wave Bridge Rectifier, Clipping Circuits,
Clamper Circuits.

UNIT-1I

NUMBER SYSTEMS: Introduction, Binary Number System, Octal Number System, Decimal
Number System, Hexadecimal System, Conversions: Binary to Decimal conversion and vice-versa,
Octal to Decimal Conversion and vice versa, Hexadecimal to Decimal Conversion and vice-versa,
Binary to Hexadecimal Conversion and vice-versa, Octal to Decimal and vice-versa, Octal to
Hexadecimal and vice versa. Complements: One’s Complement, Two’s Complement, Nine’s
Complement, Ten’s Complement. Binary Arithmetic (addition, subtraction, multiplication, division),
Octal Arithmetic, Hexadecimal Arithmetic, Signed Numbers, Floating Numbers, Codes.



UNIT-IV

BOOLEAN ALGEBRA AND LOGIC GATES: Introduction, Definitions, Principle of Duality,
Basic Theorems, Applications of Boolean algebra, Boolean Functions, Complement of Boolean
Function.

Logic Gates (Symbol, Truth Table, Logic Diagram): And, OR, NOT, NAND, NOR, XOR, XNOR.
Universal Gates: NAND Gate and NOR Gate implementation, Realization of other Logic Operations
using NAND/NOR. Buffer, Negative and Positive Logic, Mixed Logic.

UNIT-V

COMMUNICATIONS SYSTEMS: Introduction to Communication Systems, Elements of
Communication Systems: Transmitter, Channel, Receiver, Noise. IEEE Frequency Spectrum Used in
Communication Systems: Frequency Bands, Units of Measurement and Abbreviations, Bandwidth
and other Parameters, Spectrum Assignment and Regulation. Need of Modulation, Amplitude
Modulation, Frequency Modulation, Communication Media and its Classification: Guided and
Unguided Propagation.

Course Outcomes: The combination of lecture and laboratory sessions provides learning
opportunities that should enable the student to do the following upon completion of this course:

1. Set up a bias point in a transistor.

2. Verify the working of diodes, transistors and their applications.

3. Build a common emitter/base/collector amplifier and measure its voltage gain.

4. Understand the use of RPS and CRT.

5. Explore the operation and advantages of operational amplifiers.

6. Learn to design different types of filters and apply the same to oscillators and amplifiers.

7. Exploring the circuitry which converts an analog signal to digital signal.

REFERENCES

1. Hwei P. Hsu, Schaum’s Outline of Signals and Systems, McGraw-Hill.

2. A.V. Oppenheim, A.S. Willsky, S Hamid Nawab, Signals and Systems, PHI.
3. A Anand Kumar, Signals and Systems, PHI.

4. Basics of Electronics Engineering, Wiley India Pvt. Ltd.

(Board of studies) (Dean Faculty) (Registrar)

Seal



Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBEN |Communication* |2(1+0+1) 100 |100
102 *

COURSE OBJECTIVE:
The objective of this course is to help students to acquire reading and writing skills in a self-learning
mode.

Exercises to be performed by students:
* Reading text selection from the list given below
* To write a book-review

COURSE OUTCOMES
Student after successful completion of course must possess sound comprehension skills. They must
also feel confident in writing reviews and comments on the read material.

EVALUATION
Evaluation will be continuous an integral part of the class. Assessment will be based on assignments,
Presentations and interview of each candidate.

(Board of studies) (Dean Faculty) (Registrar)

Seal



Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBMA | Mathematics-11 4(3+1+0) |50 20 30 100 |3hr
101

COURSE OBJECTIVE:

The objective of this foundational course is to review mathematical concepts already learnt in higher
secondary. This course deep understanding of matrix, differential equations as well as a strong sense
of how useful the subject can be in other disciplines of learning.

UNIT-I

Matrices & Linear Systems: Rank of a Matrix (By reducing it to Elementary Transformation,
Echelon & Normal Forms), Solution of Simultaneous equations by Elementary Transformation
Methods, Consistency & Inconsistency of Equations, Eigen Values & Eigen Vectors, Cayley-
Hamilton Theorem..

UNIT-I
Ordinary Differential Equations-1:  First-order differential equations (Separable, Exact,
Homogeneous, and Linear), linear differential Equations with constant coefficients.

UNIT-111

Ordinary Differential Equations-Il: Homogeneous linear differential equations, Simultaneous linear
Differential equations. Second-Order Linear Differential Equations with Variable Coefficients:
Solution by Method of Undetermined Coefficients, Byes Known Integral, Removal of First
Derivative, Change of Independent Variable and Variation of Parameters.

UNIT-IV

Partial Differential Equations-I: Definition, Formulation, Solution of PDE ( By Direct Integration
Method & Lagranges Method), Non-Linear Partial Differential Equation of First order {Standard I,
I1, IIT & IV), Charpit’s General Method of Solution Partial Differential equations.

UNIT-V

Partial Differential Equations-I1: Partial Differential Equations with Constant Coefficients (Second
and Higher Orders Homogeneous and Non- Homogeneous equations), Partial differential Equations
Reducible to equations with constant coefficients, The Method of Separation of Variables.

COURSE OUTCOMES

The curriculum of the Department is designed to satisfy the diverse needs of students. Coursework is
Designed to provide students the opportunity to learn key concepts of matrix, differential equations
and their applications.

REFERENCES

1. Dean G. Duffy, Advanced Engineering Mathematics with MATLAB, CRC Press, 2013.

E. Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons Inc.

2. Michael Greenberg Advanced Engineering Mathematics, Second Edition, Pearson Education,
2002 (Indian Edition).



3. B.V. Rammana, Higher Engineering Mathematics, Tata McGraw Hill Publishing Company, 2007.
Shanti Narayan, A Course of Mathematical Analysis. S. Chand & Co. Delhi.
4. Marwaha, Introduction to Linear Algebra, PHI Learning.

(Board of studies) (Dean Faculty) (Registrar)

Seal



Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBCH |Chemistry 4(2+1+1) |50 20 30 25 |25 150 |3hr |2hr
101

COURSE OBJECTIVE:

The objective of this foundational course is to develop general familiarity and understanding with
the following areas in chemistry: inorganic, organic, physical chemistry, electrochemistry, and
photochemistry and Thermo chemistry. The course also intended to make students work effectively
and safely in the laboratory working environment. Last portion of curriculum addresses critical
thinking and numerically analyzing the chemical problems.

UNIT-I

Molecular Structure & Bonding: VSEPR Model, Valance-Bond Theory, Molecular Orbital
Theory, Molecular Orbital of Polyatomic Molecules.

Electrochemistry: Arrhenius theory of electrolytic dissociation, Transport Number, Kohlrausch’s
Law, Solubility Product, Redox Reaction, Electrochemical & Concentration Cells.

UNIT-1I

Chemical & Phase Equilibria: Phase Diagram for single component system (Water), Phase
diagram for Binary Eutectic System (Copper-Silver), Corrosion of metals in acids, Corrosion by
Oxygen, Corrosion by Metal Contact.

Reaction Dynamics: Order, Molecularity, Rate Law, Methods of determining order of reaction (Ist
& 2nd Order).

UNIT-1I

Polymers & Polymerization: Monomers, Polymers, their classification, thermoplastics &
thermosetting with examples, Bio-Polymerization, Bio-Degradable Polymerization, Preparation,
Properties & Technical Applications of PVC, PVA, Teflon, Nylon6, & Nylon6:6, Polyester, Phenol-
Formaldehyde, Urea-Formaldehyde, Natural & Synthetic Rubber, Vulcanization of Rubber.

UNIT-IV

Photochemistry: Photo-excitation of organic molecules, Jablonski Diagram, Laws of
Photochemistry and quantum yield, some examples of photochemical reactions, chemistry of vision
and other applications of photochemistry.

Thermo chemistry: Fundamental concept of first law, work, heat, energy and enthalpies, relation
between Cv & Cp. Second Law: Entropy, Free Energy, (The Helmholtz and Gibbs) and chemical
potential.

UNIT-V

Numerical problems based on water analysis and water softening process. Determination of hardness
by complexometry, Alkalinity and its determination and their relevant numerical problems, testing of
lubricating oils, viscosity and viscosity index, flash & fire point, cloud & pour point, Aniline Point,
Carbon Residue, Steam-emulsion number, Neutralization number, Saponification number.

LABORATORY
Experiments as suggested by the course coordinator.



COURSE OUTCOMES

Student after successful completion of course must possess skills to think critically and analyze
chemical problems. They must also feel confident to work in teams as well as independently.
Students are also expected to learn solving chemistry problems with an engineering purview.
Laboratory work is intended for students to learn conducting experiments, and analyze experimental
data.

REFERENCES
1. Lee, J. D, Author, Concise Inorganic Chemistry, Oxford University Press
2. Alberty, R. A., Physical Chemistry, John Wiley and Sons
3. N. Krishnamurthy, P. Vallinayagam, Engineering Chemistry, PHI Learning Pvt. Ltd.
Kuriacose J.C. and Rajaram J. Chemistry in Engineering and Technology, Tata McGraw Hill.

(Board of studies) (Dean Faculty) (Registrar)

Seal



Credits Maximum marks Allotted Duration of

Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work

TBEX |Fundamentals of |3(1+1+1) |50 20 30 25 |25 150 [3hr |2hr
201 Electrical
engineering

COURSE OBJECTIVE:

This subject has been introduced for the undergraduate students to understand and develop the
concepts of basic electrical engineering for all the undergraduate students of different branches of
engineering.

UNIT-I
D.C. Circuits: Units and dimensions, Ohm’s Law, Kirchhoff’s Law, Superposition theorem,
Thevenin’s theorem and their application for analysis of series and parallel resistive circuits excited
by independent voltage sources, Power & Energy in such circuits. Mesh & nodal analysis, Star Delta
circuits.

UNIT-1I

1- phase AC Circuits: Generation of sinusoidal AC voltage, definition of average value, R.M.S.
value, form factor and peak factor of AC quantity , Concept of phasor, Concept of Power factor,
Concept of impedance and admittance, Active, reactive and apparent power, analysis of R-L, R-C,
R-L-C series & parallel circuit

UNIT-111

3-phase AC Circuits: Necessity and advantages of three phase systems, Meaning of Phase
sequence, balanced and unbalanced supply and loads. Relationship between line and phase values
for balanced star and delta connections. Power in balanced & unbalanced three-phase system and
their measurements

UNIT-IV

Magnetic Circuits: Basic definitions, magnetization characteristics of Ferro magnetic materials, self
Inductance and mutual inductance, energy in linear magnetic systems, coils connected in series, AC
Excitation in magnetic circuits, magnetic field produced by current carrying conductor, Force on a
current carrying conductor. Induced voltage, laws of electromagnetic Induction, direction of induced
E.M.F. single phase transformer- general construction, working principle, e.m.f. equation, open
circuit and short circuit test

UNIT-V

Electrical Machines: D.C. Motor & D.C. Generator, Three phase Induction motor and Synchronous
Machines, their general construction, working principle, emf equation and applications. Types of
losses occurring in electrical machines.

COURSE OUTCOMES

The final outcome of the subject will result into an enhancement in understanding the basic concepts
of Core Electrical Engineering subjects. The topics covered under this subject will help to enhance
the basic understanding of Electrical machines and power systems.



REFERENCES

1. D.P. Kothari & I.J. Nagrath, Basic Electrical Engineering, Tata McGraw Hill, latest edition.

2. S.N. Singh, Basic Electrical Engineering, P.H.I., 2013

3. Rajendra Prasad, Fundamentals of Electrical Engineering, Prentice Hall, 2014

4. M.S. Sukhija, T. K. Nagsarkar, Basic Electrical and electronics engineering, Oxford University
Press, 2012

5. C.L. Wadhwa, Basic Electrical Engineering. New Age International.

6. Bharti Dwivedi, Fundamentals of Electrical Engineering, Wiley India, 2013

7. Sanjeev Sharma, Basic Electrical Engineering, I.K. International

(Board of studies) (Dean Faculty) (Registrar)
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Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi

Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work

TBEC |Electronics -I 3(2+1+0) |50 20 30 25 |25 150 [3hr |2hr
201
UNIT-I

SIGNALS: Introduction, Representation of Discrete-time Signals: Graphical Representation,
Functional Representation, Tabular Representation, Sequence Representation. Elementary Signals:
Unit Step Function, Unit Ramp Function, Unit Parabolic Function, Unit Impulse Function,
Sinusoidal Signal, Real Exponential Signal, Complex Exponential Signal, Rectangular Pulse
Function, Triangular Pulse Function, Signum Function, Sinc Function, Gaussian Function. Basic
Operations on Signals: Time Shifting, Time Reversal, Amplitude Scaling, Time Scaling, Signal
Addition, Signal Multiplication. Classification of Signals: Deterministic and Random Signals,
Periodic and Non-periodic Signals, Energy and Power Signals, Causal and Non-causal Signals, Even
and Odd Signals.

UNIT-II

FOURIER SERIES REPRESENTATION OF PERIODIC SIGNALS: Introduction,
Representation of Fourier Series, Existence of Fourier Series, Trigonometric Form of Fourier Series:
Evaluation of Fourier Coefficients of the Trigonometric Fourier Series, Cosine Representation
(Alternate Form of the Trigonometric Representation), Wave Symmetry: Even or Mirror Symmetry,
Odd or Rotation Symmetry, Half Wave Symmetry, Quarter Wave Symmetry. Exponential Fourier
Series: Determination of the Coefficients of Exponential Fourier Series, Trigonometric Fourier
Series from Exponential Fourier Series, Exponential Fourier Series from Trigonometric Fourier
Series, Cosine Fourier Series from Exponential Fourier Series. Properties of Continuous-Time
Fourier Series: Linearity Property, Time Shifting Property, Time Reversal Property, Time Scaling
Property, Time Differentiation Property and Time Integration Property.

UNIT-I11I

DIODE AND ITS CIRCUITS: Introduction to Semiconductor theory: Classification of materials-
Insulators, conductors and semiconductors and their Energy Bands, Types of semiconductors-
Intrinsic, Extrinsic. PN Junction Diode: Biasing and operation of PN Diode, V-1 characteristics,
Limiting Values of PN Diode, Breakdown in PN Diode, Applications of PN Diode.

Zener Diode: V-1 Characteristics, Applications of Zener Diode.

Rectifier Circuits: PN Diode as a Rectifier, Half Wave Rectifier, Full Wave Rectifier, Full Wave
Bridge Rectifier, Clipping Circuits, Clamper Circuits.

UNIT-IV

NUMBER SYSTEMS: Introduction, Binary Number System, Octal Number System, Decimal
Number System, Hexadecimal System, Conversions: Binary to Decimal conversion and vice-versa,
Octal to Decimal Conversion and vice versa, Hexadecimal to Decimal Conversion and vice-versa,
Binary to Hexadecimal Conversion and vice-versa, Octal to Decimal and vice-versa, Octal to
Hexadecimal and vice versa. Complements: One’s Complement, Two’s Complement, Nine’s
Complement, Ten’s Complement. Binary Arithmetic (addition, subtraction, multiplication, division),
Octal Arithmetic, Hexadecimal Arithmetic, Signed Numbers, Floating Numbers, Codes.



UNIT-V

BOOLEAN ALGEBRA AND LOGIC GATES: Introduction, Definitions, Principle of Duality,
Basic Theorems, Applications of Boolean Algebra, Boolean Functions, Complement of Boolean
Function. Logic Gates (Symbol, Truth Table, Logic Diagram): And, OR, NOT, NAND, NOR, XOR,
XNOR. Universal Gates: NAND Gate and NOR Gate implementation, Realization of other Logic
Operations using NAND/NOR. Buffer, Negative and Positive Logic, Mixed Logic.

REFERENCES

1.Hwei P. Hsu, Schaum’s Outline of Signals and Systems, McGraw-Hill.

2. A.V. Oppenheim, A.S. Willsky, S Hamid Nawab, Signals and Systems, PHI.
3. A Anand Kumar, Signals and Systems, PHI.

4. Basics of Electronics Engineering, Wiley India Pvt. Ltd.

(Board of studies) (Dean Faculty) (Registrar)

Seal



Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBME |Concept in 3(2+1+0) |50 20 30 100 |3hr |2hr
201 engineering
Design

COURSE OBJECTIVE:
The primary objective of the course is to introduce concepts in engineering design to students from
all the engineering disciplines. This course broadly covers the prerequisites for an innovative design
followed by concepts of products design cycle right from planning, designing, manufacturing,
distributing and its usage.

UNIT-I

Introduction to engineering Design process: Its importance, types of designs, various ways to think
about design like visualization, photography etc, simplified iteration model, design versus scientific
method, a problem solving methodology.

UNIT-1I
Considerations of a good design Achievement of performance requirements, Total life cycle,
Regulatory and social issues in Indian context.

UNIT-111
Description of Design Process Conceptual Design, Embodiment Design, Detail Design, Planning for
Manufacture, Planning for distribution, Planning for Use, Planning for the retirement of the product.

UNIT-IV

Product Design Cycle, Identification of customer needs and market research essentials, concept
Generation, technology and market assessment an exposure to various aspects of design including
visual, creative and user-centric design (Visual merchandising, trends, materials, technology and
techniques). Evolution in Transportation and Communication Technology, Bullock Cart to Lear Jets,
Personal messengers to Cell Phones, Fighter planes

UNIT-V

Introduction to any one as a case study:
1. Communication Design

2. Industrial Design

3. IT Integrated Design

4. Textile Design

5. Inter disciplinary Design

COURSE OUTCOMES

Student after successful completion of course must possess an understanding of various concepts of
Design, product design cycle, and significant principles inevitable for design of any engineering
product or services.



REFERENCES
1. George E. Dieter and Linda C. Schmidt, Engineering Design, McGraw Hill Education (India) Pvt.

Ltd.
2. Arvid Eide, Introduction to Engineering Design, McGraw Hill.
3. Otto. K and Wood, K, Product Design, Pearson Education

(Board of studies) (Dean Faculty) (Registrar)
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Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab y cal
nal. Sem |Work
TBME |Manufacturing 3(1+0+2) 50 50 100
202 Process

COURSE OBJECTIVE:

1. To familiarize with the basics of tools and equipments used in fitting, carpentry, sheet metal,
welding and smithy

2. To familiarize with the production of simple models in the above trades.

UNIT-I
FITTING: Tools & Equipments — Practice in filing. Making Vee Joints, Square, Dovetail joints and
Key making - plumbing. Suggested Mini project — Assembly of simple I.C. engines

UNIT-1I
CARPENTRY: Tools and Equipments- Planning practice. Making Half Lap, Dovetail, Mortise &
Tenon joints. Suggested Mini project - model of a single door window frame.

UNIT-111
SHEET METAL.: Tools and equipments— practice. Making rectangular tray, hopper, scoop, etc.
Suggested Mini project - Fabrication of a small cabinet, dust bin, etc.

UNIT-IV

Tools and equipments - Arc welding of butt joint, Lap joint, Tee fillet. Demonstration of gas
welding, TIG &TIG welding.

UNIT-V

SMITHY : Tools and Equipments — Making simple parts like hexagonal headed bolt, chisel.
FOUNDRY: Tools and Equipments, Mould making, conducting casting operation of a job

COURSE OUTCOMES

1. An ability to use the techniques, skills, and modern engineering tools necessary for engineering
Practice

2. An ability to design and conduct experiments

3. An ability to design a system, component, or process to meet desired needs .ethical, health and
Safety, manufacturability, and sustainability

4. An ability to use the techniques, skills, and modern engineering tools necessary for Engineering
Practices



REFERENCES
1. S K Hazara Choudhary, Gopal. T.V, Kumar.T, and Murali.G, “A first course on workshop

practice —Theory, Practice and Work Book”, Suma Publications, Chennai, 2005.
2. Kannaiah.P and Narayanan.K.C, “Manual on Workshop Practice”, Scitech Publications
3. Venkatachalapathy.V.S, “First year Engineering Workshop Practice”, Ramalinga

Publications

(Board of studies) (Dean Faculty) (Registrar)
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Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab y cal
nal. Sem |Work
TBCS |Computer 3(2+0+1) 100 {100
202 Programming*

UNIT I

INTRODUCTION

Generation and Classification of Computers- Basic Organization of a Computer —Number System —
Binary — Decimal — Conversion — Problems. Need for logical analysis and thinking — Algorithm —
Pseudo code — Flow Chart.

UNIT 11

C PROGRAMMING BASICS

Problem formulation — Problem Solving - Introduction to ¢ C’ programming —fundamentals —
structure of a ‘C” program — compilation and linking processes — Constants, Variables — Data Types
— Expressions using operators in ‘C’ — Managing Input and Output operations — Decision Making
and Branching — Looping statements — solving simple scientific and statistical problems.

UNIT i
ARRAYS AND STRINGS
Arrays — Initialization — Declaration — One dimensional and Two dimensional arrays. String- String

operations — String Arrays. Simple programs- sorting- searching — matrix operations.

UNIT IV

FUNCTIONS AND POINTERS

Function — definition of function — Declaration of function — Pass by value — Pass by reference —
Recursion — Pointers - Definition — Initialization — Pointers arithmetic — Pointers and arrays-

Example Problems.

UNIT V

STRUCTURES AND UNIONS

Introduction — need for structure data type — structure definition — Structure declaration — Structure
within a structure - Union - Programs using structures and Unions — Storage classes, Pre-processor

directives.



REFERENCES:

1. Byron S Gottfried, “Programming with C”, Schaum’s Outlines, Second Edition, Tata McGraw-
Hill, 2006.

2. Dromey R.G., “How to Solve it by Computer”, Pearson Education, Fourth Reprint, 2007.

3. Kernighan, B.W and Ritchie, D.M, “The C Programming language”, Second Edition, Pearson
Education, 2006.

(Board of studies) (Dean Faculty) (Registrar)
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Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab y cal
nal. Sem |Work
TBSS |Human values and |3(0+0+3) 150 (150
201 professional
Ethics

Course Objectives

This introductory course input is intended

1. To help the students appreciate the essential complementarily between 'VALUES' and 'SKILLS' to
ensure sustained happiness and prosperity, which are the core aspirations of all human beings

2. To facilitate the development of a Holistic perspective among students towards life and profession
as well as towards happiness and prosperity based on a correct understanding of the Human reality
and the rest of Existence. Such a holistic perspective forms the basis of Universal Human Values and
movement towards value-based living in a natural way

3. To highlight plausible implications of such a Holistic understanding in terms of ethical human
conduct, trustful and mutually fulfilling human behavior and mutually enriching interaction with
Nature

UNIT 1: Course Introduction - Need, Basic Guidelines, Content and Process for Value
Education

1. Understanding the need, basic guidelines, content and process for Value Education

2. Self Exploration—what is it? - its content and process; ‘Natural Acceptance’ and Experiential
Validation- as the mechanism for self exploration

3. Continuous Happiness and Prosperity- A look at basic Human Aspirations

4. Right understanding, Relationship and Physical Facilities- the basic requirements for fulfillment
of aspirations of every human being with their correct priority

5. Understanding Happiness and Prosperity correctly- A critical appraisal of the current scenario

6. Method to fulfill the above human aspirations: understanding and living in harmony at various
levels

UNIT 2: Understanding Harmony in the Human Being - Harmony in Myself!

7. Understanding human being as a co-existence of the sentient ‘I’ and the material ‘Body’

8. Understanding the needs of Self (‘I’) and ‘Body’ - Sukh and Suvidha

9. Understanding the Body as an instrument of ‘I’ (I being the doer, seer and enjoyer)

10. Understanding the characteristics and activities of ‘I’ and harmony in ‘I’

11. Understanding the harmony of | with the Body: Sanyam and Swasthya; correct appraisal of
Physical needs, meaning of Prosperity in detail

12. Programs to ensure Sanyam and Swasthya

UNIT 3: Understanding Harmony in the Family and Society- Harmony in Human-Human
Relationship

13. Understanding Harmony in the family — the basic unit of human interaction

14. Understanding values in human-human relationship; meaning of Nyaya and program for its
fulfillment to ensure Ubhay-tripti;

Trust (Vishwas) and Respect (Samman) as the foundational values of relationship
15. Understanding the meaning of Vishwas; Difference between intention and competence



16. Understanding the meaning of Samman, Difference between respect and differentiation; the other
salient values in relationship

17. Understanding the harmony in the society (society being an extension of family): Samadhan,
Samridhi, Abhay, Sah-astitva as comprehensive Human Goals

18. Visualizing a universal harmonious order in society- Undivided Society (Akhand Samaj),
Universal Order (Sarvabhaum Vyawastha )- from family to world family!

UNIT 4: Understanding Harmony in the Nature and Existence - Whole existence as Co-
existence

19. Understanding the harmony in the Nature

20. Interconnectedness and mutual fulfillment among the four orders of nature- recyclability and
self-regulation in nature

21. Understanding Existence as Co-existence (Sah-astitva) of mutually interacting units in all-
pervasive space

22. Holistic perception of harmony at all levels of existence

UNIT 5: Implications of the above Holistic Understanding of Harmony on Professional Ethics
23. Natural acceptance of human values

24. Definitiveness of Ethical Human Conduct

25. Basis for Humanistic Education, Humanistic Constitution and Humanistic Universal Order

26. Competence in professional ethics:

a) Ability to utilize the professional competence for augmenting universal human order

b) Ability to identify the scope and characteristics of people-friendly and eco-friendly production
systems,

c) Ability to identify and develop appropriate technologies and management patterns for above
production systems.

27. Case studies of typical holistic technologies, management models and production systems

28. Strategy for transition from the present state to Universal Human Order:

a) At the level of individual: as socially and ecologically responsible engineers, technologists and
managers
b) At the level of society: as mutually enriching institutions and organizations

(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBBE |Engineering 5(3+1+0) |50 20 30 - - 100 (3hr |-
301 Mathematics Il

Unit |
Fourier Series: Fourier Series for Continuous & Discontinuous Functions, Expansion of odd and

even periodic functions, Half-range Fourier series, Complex form of Fourier Series.

Unit 11
Fourier Transform: Complex Fourier Transform, Fourier Sine and Cosine Transforms,

Applications of Fourier Transform in Solving the Ordinary Differential Equation.

Unit 1
Laplace Transform: Introduction of Laplace Transform, Laplace Transform of elementary Functions,

Properties of Laplace Transform, Change of Scale Property, First and Second Shifting Properties,
Laplace Transform of Derivatives and Integrals. Inverse Laplace Transform & its Properties,
Convolution theorem, Applications of Laplace Transform in solving the Ordinary Differential
Equations.

Unit IV
Random Variables: Discrete and Continuous Random Variables, Probability Function, Distribution

Function, Density Function, Probability Distributions, Mean and Variance of Random Variables.

unitVv
Distribution: Discrete Distributions- Binomial & Poisson Distributions with their Constants,

Moment Generating Functions, Continuous Distribution- Normal Distribution, Properties, Constants,
Moments. Curve Fitting using Least Square Method.

References

1. Probability & Statistics by G Shanker Rao, University Press.

2. Mathematical Statistics by George R., Springer

3. Erwin Kreyszig: Advanced Engineering Mathematics, Wiley India.

4. H C Taneja: Advanced Engineering Mathematics, I.K. International Publishing House Pvt. Ltd.
5. S S Sastri: Engineering Mathematics, PHI

6. Ramana, B.V.: Advance Engg. Mathematics, TMH New Delhi

7. Engineering Mathematics By Samnta Pal and Bhutia, Oxford Publication

8. Probability and Statistics in Engineering, W.W. Hines et. al., Wiley India PVT Ltd.

(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBEC |Digital Circuits & |5(3+1+1) |50 20 30 25 |25 150 |3hr |2hr
302 Systems

Course Objectives:

1. To introduce number systems and codes *

2. To introduce basic postulates of Boolean algebra and shows the correlation between Boolean
expressions

3. To introduce the methods for simplifying Boolean expressions

4. To outline the formal procedures for the analysis and design of combinational circuits and
sequential circuits

5. To introduce the concept of memories, programmable logic devices and digital ICs.

Unit I:

Review of Logic gates and binary operations- AND, OR, NOT, NAND, NOR, Exclusive—OR

and Exclusive-NOR Implementations of Logic Functions using gates, NAND-NOR
implementations — Multi level gate implementations- Multi output gate implementations
Introduction to number systems and binary operations.

Boolean postulates and laws — De-Morgan’s Theorem - Principle of Duality, Boolean function,
Canonical and standard forms, Minimization of Boolean functions, Minterm, Maxterm, Sum of
Products (SOP), Product of Sums (POS),Karnaugh map Minimization, Don’t care conditions,

Quine- McCluskey method of minimization.

Unit I1:

Combinational logic circuits: Half adder — Full Adder — Half subtractor - Full subtractor Parallel
binary adder, parallel binary Subtractor — Fast Adder - Carry Look Ahead adder— Serial.
Adder/Subtractor - BCD adder — Binary Multiplier — Binary Divider - Multiplexer/Demultiplexer

— decoder - encoder — parity checker — parity generators — code converters -Magnitude Comparator.

Unit I11:

Sequential logic circuits: Latches, Flip-flops - SR, JK, D, T, and Master-Slave, Characteristic
table and equation—Application table — Edge triggering — Level Triggering — Realization of one
flip flop using other flip flops — serial adder/subtractor.

Unit IV:

Registers and Counters: Asynchronous Ripple or serial counter. Asynchronous Up/Down

counter - Synchronous counters — Synchronous Up/Down counters — Programmable counters

Design of Synchronous counters: state diagram-State table —State minimization State assignment
Excitation table and maps-Circuit. Implementation - Modulo—n counter, Registers

shift registers - Universal shift registers. Shift register counters — Ring counter — Shift counters
Seqguence generators.



Unit V:

Logic Families: Introduction to different logic families and their characteristics ,RTL,DTL,TTL,

ECL, IIL, TTL inverter — circuit description and operation, CMQOS inverter — circuit description

and operation, other TTL and CMOS gates, Memories — ROM - ROM organization - PROM — EPROM
— EEPROM -EAPROM, RAM — RAM organization Static RAM, Dynamic RAM, Programmable Logic
Array (PLA) - Programmable Array Logic (PAL)

Course Outcome: On completion of this course, the students can design combinational and
sequential digital logic circuits. Also they will have knowledge on Programmable Logic devices and
its usage.

REFERENCES

1. Anil K. Maini, Digital electronics Principles and Integrated circuits Wiley India Pvt. Ltd.
2. Anandkumar- fundamental of digital circuit. 3rd edition. PHI

3. John. F. Wakerly, Digital Design, Principles and Practices, Pearson Prentice Hall

4. John.M Yarbrough, Digital Logic Applications and Design, Thomson Learning, 2002.

5. Comer: Digital Logic & State Machine Design, Oxford Publication.

6. Donald D.Givone, Digital Principles and Design, TMH, 2003.

7. Ghosal- Digital electyronis, cengage learning.

Graphical Programming using Lab

1. To verify the truth table of all basic logic gates and to implement all gate using universal
gate.

. Design of 4 bit Adders (CLA, CSA, CMA, Parallel adders)

. Design of Binary Subtractors

. Design of Encoder (8X3), Encoder(3X8)

. Design of Multiplexer (8X1), and De-multiplexer (1X8)

. Design of code converters & Comparator

. Design of FF (SR, D, T, JK, and Master Slave with delays)

. Design of registers using latches and flip-flops

CONO O WN

(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBEC |Network Analysis |5(3+1+1) |50 20 30 25 |25 150 (3hr |2hr
303

Course Objectives
1. To make the students capable of analyzing any given electrical network.
2. To make the students learn how to synthesize an electrical network from a given
impedance/admittance function.

Unit I:

Introduction to circuit theory: basic circuit element R,L,C and their characteristics in terms of
linearity & time dependant nature, voltage & current sources, controlled & uncontrolled sources
KCL and KVL analysis, Concept of phasor & vector, impedance & admittance, Nodal & mesh
analysis, analysis of magnetically coupled circuits. Dot convention, coupling coefficient, tuned

circuits, Series & parallel resonance.

Unit I1:

Network Graph theory: Concept of Network graph, Tree, Tree branch & link, Incidence matrix, cut
set and tie set matrices, dual networks. Network Theorems: Thevenins & Norton’s, Super positions,
Reciprocity, Compensation, Substitution, Maximum power transfer, and Millman’s theorem,
Tellegen’s theorem, problems with dependent & independent sources.

Unit I11:

Transient analysis: Transients in RL, RC&RLC Circuits, initial& final conditions, time constants.
Steady state analysis

Unit IV:

Laplace transform: solution of Integro-differential equations, transform of waveform synthesized
with step ramp, Gate and sinusoidal functions, Initial & final value theorem, Network Theorems in

transform domain.



Unit V:
Two port parameters: Z, Y, ABCD, Hybrid parameters, their inverse & image parameters,
relationship between parameters, Interconnection of two ports networks, Reciprocity and Symmetry
in all parameter.
Course Outcomes
1. Students will be able to analyze the various electrical and electronic networks using the
techniques they learn.

2. Students will be able to construct a circuit to suit the need.

REFERENCES

1. Sudhakar-Circuit Network Analysis & Synth(TMH).

2.J. David Irwin Engineering Circuit analysis tenth edition, Wiley

india.

3. Kuo- Network Analysis & Synthesis, Wiley India.

4. Robert L Boylestad introductory Circuit analysis, Pearson

5. Smarajit Ghosh, NETWORK THEORY: ANALYSIS AND

SYNTHESIS (PHI).

6. Roy Choudhary D; Network and systems; New Age Pub.

7. Bhattacharya and Singh- Network Analysis & Synth (Pearson).
EXPERIMENTS LIST:-

1. To Verify Thevenin Theorem and Superposition Theorem.

2. To Verify Reciprocity Theorem and Millman’s Theorem.

3. To Verify Maximum Power Transfer Theorem.

4. To Determine Open Circuit and Short Circuit parameters of a Two Port Network.
5. To Determine A,B, C, D parameters of a Two Port Network.

6. To determine h parameters of a Two Port Network.

7. To Find Frequency Response of RLC Series Circuit RLC parallel Circuit and
determine resonance and 3dB frequencies.

8. To determine charging and discharging times of Capacitors.

(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBEC |Electronic 5(3+1+1) |50 20 30 25 |25 150 (3hr |2hr
304 Devices &
Circuits

Course Objective: The main objective of this curriculum/course is to make the students well
versed with basic electronic components and circuits. The students can

1. Understand the nature and scope of modern electronics.

2. Describe physical models of basic components.

3. Design and construct simple electronic circuits to accomplish a specific function, e.g.,
designing amplifiers, ADC converters etc.

4. Understand their capabilities and limitations and make decisions regarding their best
utilization in a specific situation.

Unit I:
Introduction to semiconductor physics: insulator, conductor, semiconductor and semiconductor

types. Drift and diffusion carries, Hall Effects. Review of PN junction diode: PN junction diode in
forward and reverse bias, temperature dependence of V-1 characteristics, diode resistances, diode
junction capacitance. Types of diodes: Zener Diode, Varactor Diode, Tunnel Diode, PIN Diode,
Schottky Diode, LED and Photo Diodes, Switching characteristics of diode.

Unit I1:

Bipolar junction transistor - Construction, basic operation, current components and equations, CB,
CE and CC-configuration, input and output characteristics, Early effect, Region of operations:
active, cut-off and saturation region. BJT as an amplifier. Ebers-Moll model, Power dissipation in
transistor (Pd, max rating), Photo transistor. Transistor biasing circuits and analysis: Introduction,
various biasing methods: Fixed bias, Self bias, VVoltage Divider bias, Collector to base bias, Load-
line analysis: DC and AC analysis, Operating Point and Bias Stabilization and Thermal Runaway.
Transistor as a switch.

Unit H1:

Small Signal analysis: Small signal Amplifier, Amplifier Bandwidth, Hybrid model, analysis of
transistor amplifier using h-parameter, Multistage Amplifier: Cascading amplifier, Bootstrapping
Technique, Darlington amplifier and cas-code amplifier, Coupling methods in multistage amplifier,

Low and high frequency response, Hybrid = model, Current Mirror circuits



Unit 1V:
Large Signal analysis and Power Amplifiers: Class A, Class B, Class AB, Class C, Class D,

Transformer coupled and Push-Pull amplifier.

Unit V:

FET construction- JFET: Construction, n-channel and p-channel, transfer and drain characteristics,
parameters, Equivalent model and voltage gain, analysis of FET in CG, CS and CD configuration.
Enhancement and Depletion MOSFET drain and transfer Characteristics. Uni-junction Transistor
(UJT) and Thyristors: UJT: Principle of operation, characteristics, UJT relaxation oscillator, PNPN
Diode and its characteristics, Silicon controlled rectifier: V-1 characteristics, DIAC and TRIAC,

Thyristors parameters and applications.

Course Outcomes: The combination of lecture and laboratory sessions provides learning
opportunities that should enable the student to do the following upon completion of this course:

1. Set up a bias point in a transistor.

2. Verify the working of diodes, transistors and their applications.

3. Build a common emitter/base/collector amplifier and measure its voltage gain.

4. Understand the use of RPS and CRT.

5. Explore the operation and advantages of operational amplifiers.

6. Learn to design different types of filters and apply the same to oscillators and amplifiers.

7. Exploring the circuitry which converts an analog signal to digital signal.

REFERENCES

. Sedra and Smith: Microelectronics, Oxford Press.

. Anil K. Maini, VarshaAgarwal: Electronic Devices and Circuits, Wiley Publications.
. Rashid: Electronic Devices and Circuits, Cengage learning.

. Donald A Neamen: Electronic Circuits Analysis and Design, TMH

. Salivahanan: Electronic Circuits Analysis and Design, TMH

. Mottershead: Electronic Devices and Circuits an introduction, PHI

. Kumar and Jain: Electronic Devices and Circuits, PHI.

o N o o1 B~ W N P

. David A. Bell Electronic Devices and Circuits Oxford University press.

EXPERIMENTS LIST:-

1. To determine and analyze the V-I characteristics of PN Junction diode and Zener diode.
2. To determine input and output characteristics of transistor amplifiers in CE, CB &CC
configurations.

3. To determine the frequency response of transistor CE amplifier, direct coupled and RC

coupled amplifier.



4. To determine characteristics of UJT as relaxation Oscillator.

5. To determine Drain and Transfer Characteristics of JFET Amplifier.

6. To determine Drain and Transfer Characteristics of MOSFET Amplifier.
7. To determine characteristics of class A and B power amplifiers.

8. To determine characteristics of class C and AB power amplifiers.

(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo| Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBEC |Measurements & |5(3+1+1) |50 20 30 - - 100 (3hr |-
305 Instrumentation

Course Objective:
1. To introduce students to monitor, analyze and control any physical system
2. To understand students how different types of meters work and their construction
3. To provide a student a knowledge to design and create novel products and solutions for real life
problems.
4. To introduce students a knowledge to use modern tools necessary for electrical projects.

Unit I:

Accuracy and Precision, Sensitivity, Linearity, Resolution, Hysteresis, Loading Effect.
Measurements of Current, Voltage, Power and Impedance: DC and AC Ammeter, DC Voltmeter-
Chopper type and solid-state, AC voltmeter using Rectifier. Average, RMS, Peak responding
voltmeters, Multi-meter, Power meter, Bolometer and Calorimeter.

Unit I1:

Different parts of CRO, Block diagram, Electrostatic focusing, Electrostatic deflection, Post
deflection acceleration. Screen for CRTs, Graticules, Vertical and Horizontal deflection system,
Time base circuit, Oscilloscope Probes, Applications of CRO, Special purpose CROs- Multi input,
Dual trace, Dual beam, Sampling, Storage (Analog and Digital) Oscilloscope.

Unit I11:
Maxwell’s bridge (Inductance and Inductance-Capacitance), Hay’s bridge, Schering bridge (High
voltage and Relative permittivity), Wein bridge. Impedance measurement by Q-meter.

Unit 1V:

Non-Electrical Quantities (Transducer): Classification of Transducers, Strain gauge, Displacement
Transducer- Linear Variable Differential Transformer (LVDT) and Rotary Variable Differential
Transformer (RVDT), Temperature Transducer- Resistance Temperature Detector (RTD),
Thermistor, Thermocouple, Piezo-electric transducer, Optical Transducer- Photo emissive, Photo
conductive, Photo voltaic, Photo-diode, Photo Transistor.

Unit V:

Signal and Function Generators, Sweep Frequency Generator, Pulse and Square Wave Generator,
Beat Frequency Oscillator, Digital display system and indicators, Classification of Displays, Display
devices: Light Emitting diodes (LED) and Liquid Crystal Display(LCD). Advantages of Digital
Instrument over Analog Instrument, Digital-to-analog conversion (DAC) - Variable resistive type,
R-2R ladder Type, Binary ladder, Weighted converter using Op-amp and transistor, Practical DAC.
Analog-to-digital Conversion (ADC) -Ramp Technique, Dual Slope Integrating Type, Integrating
Type (voltage to frequency), Successive Approximations. Digital voltmeters and multi-meters,
Resolution and sensitivity of digital multi-meter.



Course Outcomes

To use the techniques and skills for electrical projects.

Design a system, component or process to meet desired needs in electrical engineering.
Measurement of R,L,C ,Voltage, Current, Power factor , Power, Energy

Ability to balance Bridges to find unknown values.

Ability to measure frequency, phase with Oscilloscope

Ability to use Digital voltmeters

Ability to measure strain, displacement, Velocity, Angular Velocity, temperature, Pressure
,Vacuum, and Flow.

NookrwdpE

REFERENCES

1. Oliver: electronic Measurements introduction TMH

2. Helfric and Cooper: Modern Electronic Instrumentation and Measurement
Techniques, Pearson.

3. Ghosh: introduction to measurements and instrumentation 4t edition PHI
4. Bell: electronic Instrumentation and Measurement oxford press.

5. Banerjee: electrical and electronics Measurement 2nd PHI.

6. Anand: electronics and Instrumentation technology, PHI.

(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
STEC |Hardware/ 30 10 10 50 |50 150 (3hr |2hr
307 Networking/PCB
Design/House
Wiring

Unit |

Introduction of Computer, System Components and peripherals Microprocessor, Memory,
Motherboard, SMPS, Hard Disk Drive, Optical Disk Drive, Keyboard and Mouse Monitors,
Assembling and disassembling a PC ,1/O Ports and Devices, Working with BIOS/CMOS, Working
with Portable PC, Working with Printer Scanners, Preventive Maintenance and Material Recycling,
Hardware Troubleshooting, Server Hardware.

Unit-11
Basics of Electronics, Laptop Basic Hardware, Laptop Disassembly and Reassembly,
Troubleshooting, Soldering Techniques, Laptop Motherboard repairing.

Unit-111

Introduction to Computer Networks, Topology, Transmission Media, Ethernet and other Network
Architecture Network protocols, IP addressing ,0SI Model, Internetworking Devices, Installing a
wired and wireless Network, Internet connection and sharing, Trouble shooting Network problems.

Unit-1V

Network security overview, Network perimeter security ,The art of intrusion detection, Network
security protocols, Implementing DNS and web security, Implementing e-mail security,
Implementing a secure enterprise network, Cryptography basics, methods and standards, Security
policies and procedures, Security management.

References:

1. Mastering PC Hardware & Networking (English) 1st Edition, Ajit Mittal & Ajay Rana,
Khanna Books Publishing Co.(p) Ltd.

2. Comdex Hardware and Networking Coure Kit, Revised & Upgraded by Vikas Gupta, Dream
techPress (http://www.amazon.in/Comdex-Hardware-Networking-Revised-
Upgraded/dp/9351192652?tag=googinhydr18418-
21&kpid=9351192652&tag=googinkenshoo-21&ascsubtag=79e60eb0-799b-4792-b38a-
8bcela25045a)

List of experiments

1. System assembling of (Pentium, P-I1,P-111,P-1V, Branded-PC, Laptop).
2. Windows Installation Operating (98,XP,Vista,Windows 7 ,Windows 8)
3. Driver Installation


http://www.amazon.in/Comdex-Hardware-Networking-Revised-Upgraded/dp/9351192652?tag=googinhydr18418-21&kpid=9351192652&tag=googinkenshoo-21&ascsubtag=79e60eb0-799b-4792-b38a-8bce1a25045a
http://www.amazon.in/Comdex-Hardware-Networking-Revised-Upgraded/dp/9351192652?tag=googinhydr18418-21&kpid=9351192652&tag=googinkenshoo-21&ascsubtag=79e60eb0-799b-4792-b38a-8bce1a25045a
http://www.amazon.in/Comdex-Hardware-Networking-Revised-Upgraded/dp/9351192652?tag=googinhydr18418-21&kpid=9351192652&tag=googinkenshoo-21&ascsubtag=79e60eb0-799b-4792-b38a-8bce1a25045a
http://www.amazon.in/Comdex-Hardware-Networking-Revised-Upgraded/dp/9351192652?tag=googinhydr18418-21&kpid=9351192652&tag=googinkenshoo-21&ascsubtag=79e60eb0-799b-4792-b38a-8bce1a25045a

Multimedia Installation

Mother Board Repairing (Card and Chip Level)
Installation of LAN CARD

Configure and installation of WIN 2003 SERVER
Configure window server Computer as a domain controller
Printer installation and Maintenance

. Keyboard and mouse repairing

. CD-ROM, CD-RW, DVD repairing.

. SMPS repairing (AT/ATX)

. UPS repairing

. Data sharing, Printer sharing, and Internet sharing.
. Configure OF DHCP Server and  client.

(Board of studies) (Dean Faculty)

Seal

(Registrar)



PCB Design

INTRODUCTION

Information about Electronics Components, introduction about circuit designing software.
SCHEMATIC DESIGN

Design structure, Placing, editing, and connecting parts and electrical symbols, Adding and editing
graphics and text, about libraries and parts, Creating and editing parts, preparing to create a net list,
creating a net list, Exporting schematic data

PCB DESIGN PROCESS

Physical PCB construction, PCB Workflow, Footprint generation, Importing, Parts placement,
Mechanically defined components, Routing guidelines setting, PCB Construction (Power and
Ground Plane), Routing guidelines, Routing, Copper Pour, DRC Checking, From Layout to
production.

List of experiments
1. Schematic design of Project circuit
2. Exporting Schematic Circuit in to PCB Layout
3. PCB Layout design manually on software tool

4. Making PCB

(Board of studies) (Dean Faculty) (Registrar)
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House Wiring

Unit |

Joints and Accessories

Terminators and joints: -Prepare terminators, skinning stripping and crimping Types of joints and
their uses, twisted joint, married joint, scared joint etc.

Accessories: - Ratings and mountings surface and flush controlling accessories, single pole, two
way, intermediate, D.P., bell push, D.P.1.C and T.P.I.C. switches. Holding accessories, bayonet,
screw types. Outlet accessories, sockets and plugs, two pin and three pin. General accessories,
ceiling roses, adopters, distribution boards, neutral links etc. mounting accessories, round blocks,
square blocks etc., and safety accessories Kit Kat fuse cutout, MCBS-SP, TP, DP, TPN and
isolators.

Unit 11

Wiring

Cleat wiring — uses

Batten wiring — uses

Casing and capping wiring — uses

Wiring a house having a tube light, a filament lamp a ceiling fan, a call bell , a water pump with
starter, 2 pin socket, wiring a house having 3-Bed rooms, dressing room, kitchen, Verandah, and
appliances, Refrigerator, Washing machine, Geyser and electric pump (1hp). Master switch
controls, master off switch and master on switch control

Conduit wiring: - PVC and metal conduit, Repeat the above domestic wiring with P\VC conduit
wiring. Control of lamp from two places, control of lamp from three places. Go down wiring,
corridor wiring, wire up consumers main board with 1.C.D.P. switch and fuses.

Earthling domestic installations — earth electrodes, rod or pipe earthling and plate earthling. Single
— phase motors and starters wiring. Three phase motors and starters wiring.

Unit 11

Testing of domestic wiring

Polarity test, continuity test, earth and ground test, insulation test between conductors and between
conductors and earth.

Unit IV
Safety Precautions

Earthing electrodes and earth wire to sockets. All appliances with fuses and good insulation and
protective relays. Correct rating of main fuses for the domestic wiring.

(Board of studies) (Dean Faculty) (Registrar)
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Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major | Minor Sessio End |Lab ry cal
nal. Sem |Work
TBEC Signals & 5(3+1+1) |50 20 30 25 |25 150 3hr |2 hr
401 Systems

COURSE OBJECTIVE:

The focus of this course is to introduce you to the fundamental concepts and tools used in both
analogue and digital signal processing (ASP and DSP) which are areas of interest if you are studying
any program relating to electronic, communication and/or computer engineering.

COURSE CONTENTS:

Overview of signals: Basic definitions. Classification of signals, Continuous and discrete time
signals, Signal operations and properties, discretization of continuous time signals, Signal sampling
and quantization.

Continuous Time and Discrete Time System characterization: Basic system properties:
Linearity, Static and dynamic, stability and causality, time invariant and variant system, invertible
and non-invertible, representation of continuous systems.

Response of Continuous Time-LTI System: Impulse response and convolution integral, properties
of convolution, signal responses to CT-LTI system.

z-Transform: Introduction, ROC of finite duration sequence, ROC of infinite duration sequence,
Relation between Discrete time Fourier Transform and z-transform, properties of the ROC,
Properties of z-transform, Inverse z-Transform, Analysis of discrete time LTI system using z-
Transform, Unilateral z-Transform

Discrete Time System: Impulse response characterization and convolution sum, Causal signal
response to DT-LTI systems. Properties of convolution summation, Impulse response of DT-LTI
system and its properties.

Fourier analysis of discrete time signals: Introduction, Properties and application of discrete time
Fourier series, Representation of Aperiodic signals, Fourier transform and its properties,
Convergence of discrete time Fourier transform, Fourier Transform for periodic signals,
Applications of DTFT

Systems with Finite and infinite duration response: Recursive and non-recursive discrete time
systems-realization structures-direct form-I, direct form-11, Transpose, cascade and parallel forms,
state space analysis: Representation and solution for continuous and discrete time LTI system.

COURSE OUTPUT:

As an outcome of completing this course, students should be able to

1. Understand the terminology of signals and basic engineering systems.

2. Understand the role of signals and systems in engineering design and society.

3. Understand signal representation techniques and signal characteristics.

4. Understand the difference and the applications of analog versus discrete signals and the
conversion between them.



5. Understand the process of sampling &Fourier transforms.

TEXT BOOKS

1. Allan V.Oppenheim, S.Wilsky and S.H.Nawab, Signals and Systems, Pearson Education.
2. A. Anand kumar signal and system 3rdEdition, PHI.

3. http://www.nptelvideos.in/2012/11/estimation-of-signals-and-systems.htmi

REFERENCES:

1. Edward W. Kamen & Bonnie’s Heck, “Fundamentals of Signals and Systems”, Pearson
Education.

2. H. P. Hsu, RakeshRanjan “Signals and Systems”, Schaum’s Outlines, Tata McGrawHill.
3. Simon Haykins and Barry Van Veen: Signals and Systems, John Wiley & sons.

4. Rawat: Signal and Systems, Oxford Publication.

5. Nagoorkani: signal and system (TMH).

6. lyer: signal and system, Cengage learning.

7. Gabel, Roberts, “Signals and Linear Systems” Wiley India Pvt. Ltd, 2012.

8. Rao: Signal and system (TMH).

List of Experiments:

Introduction to MATLAB

1. To implement delta function, unit step function, Ramp function.

2. To explore the commutation of even and odd symmetries in a signal with algebraic
operations.

3. To explore the effect of transformation of signal parameters (amplitude-scaling, time scaling
and time-shifting).

4. To explore the time variance and time invariance property of a given system.

5. To explore causality and non-causality property of a system.

6. To demonstrate the convolution and correlation of two continuous-time signals.

7. To demonstrate the convolution and correlation of two discrete-time signals.

8. To determine Magnitude and Phase Response of Fourier Transform of given signals.

(Board of studies) (Dean Faculty) (Registrar)

Seal


http://www.nptelvideos.in/2012/11/estimation-of-signals-and-systems.html

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major | Minor Sessio End |Lab ry cal
nal. Sem 'Work
TBEC | Integrated Circuits |5(3+1+1) |50 20 30 25 |25 150 (3 hr |2 hr
402 L&
its Applications

COURSE OBJECTIVE: The objective of this course is to deal with integrated circuits which are
imperative and versatile requirement in today’s electronics. Operational amplifier is a device which
is used in various electronics application, such as summer, integrator and differentiator and so on.
This course comprehends the introduction of various IC’s such as IC-741, TL082, and

IC-555 timer. The course also deals with the analysis and design of circuits including analog signal
processing using linear ICs.

COURSE CONTENTS:

Feedback Amplifier and Oscillators: Concept of feedback and their types, Amplifier with negative
feedback and its advantages. Feedback Topologies. Oscillators: Concept of Positive feedback,
Classification of Oscillators, Barkhausen criterion, Types of oscillators: RC oscillator, RC Phase
Shift, Wien Bridge Oscillators. LC Oscillator: Hartley, Colpitt’s, Clapp and Crystal oscillator.
Introduction to integrated circuits: Advantages and characteristic parameters of IC’s, basic
building components, data sheets, Operational Amplifier: Differential amplifier and analysis,
Configurations- Dual input balanced output differential amplifier, Dual input Unbalanced output
differential amplifier, Single input balanced output differential amplifier, Single input Unbalanced
output differential amplifier Introduction of op-amp, Block diagram, characteristics and equivalent
circuits of an ideal op-amp, Power supply configurations for OP-AMP.

Characteristics of op-amp: Ideal and Practical, Input offset voltage, offset current, Input bias
current, Output offset voltage, thermal drift, Effect of variation in power supply voltage, common-
mode rejection ratio (CMRR), Slew rate and its Effect, PSRR and gain bandwidth product,
frequency limitations and compensations, transient response, analysis of TL082 datasheet.

OP-AMP applications: Inverting and non-inverting amplifier configurations, Summing amplifier,
Integrators and differentiators, Instrumentation amplifier, Differential input and differential output
amplifier, Voltage-series feedback amplifier, Voltage-shunt feedback amplifier, Log/ Antilog
amplifier, Triangular/rectangular wave generator, phase-shift oscillators, Wein bridge oscillator,
analog multiplier-MPY634, VCO, Comparator, Zero Crossing Detector. OP-AMP AS FILTERS:
Characteristics of filters, Classification of filters, Magnitude and frequency response, Butterworth
1st and 2nd order Low pass, High pass and band pass filters, Chebyshev filter characteristics, Band
reject filters, Notch filter; all pass filters, self-tuned filters, AGC,AVC using op-AMP.

TIMER:IC-555 Timer concept, Block pin configuration of timer. Monostable, Bistable and Astable
Multivibrator using timer 555-1C,Schmitt Trigger, Voltage limiters, Clipper and clampers circuits,
Absolute value output circuit, Peak detector, Sample and hold Circuit, Precision rectifiers, VVoltage-
to-current converter, Current-to-voltage converter.

Voltage Regulator: simple OP-AMP Voltage regulator, Fixed and Adjustable Voltage Regulators,
Dual Power supply, Basic Switching Regulator and characteristics of standard regulator ICs.



List of Experiments:
Apparatus Required —Function Generator, TL082, MPY634/ASLK Pro, Power Supply,
Oscilloscopes, connecting wires, bread board.

1. To determine voltage gain and frequency response of inverting and non-inverting amplifiers using
IC-741.

2. To measure offset voltages, bias currents, CMRR, Slew Rate of OPAMP using IC-741.

3. To design an instrumentation amplifier and determine its voltage gain using 1C-741.

4. To design op-amp integrator (low pass filter) and determine its frequency response.

5. To design op-amp differentiator (high pass filter) and determine its frequency response.

6. To design Analog filters — I and Il and analyse its characteristics.

7. To design Astable, Monostable and Bistable multivibrator using IC-555and analyse its
characteristics.

8. Automatic Gain Control (AGC) Automatic Volume Control (AVC).

COURSE OUTPUT:

Upon successful completion of this course students will able to understand the working of different
integrated circuits, their pin configurations and about their applications. Students will also able to
understand the performance of ICs on practical basis.

TEXT BOOKS:

1. Ramakant A.Gaikward, “OP- Amp and linear Integrated circuits” Third edition- 2006, Pearson.
2. B. Visvesvara Rao Linear Integrated Circuits Pearson.

3. http:/mww.nptelvideos.in/2012/11/analog-ics.html

REFERENCES:

1. David A. Bell: Operational Amplifiers & Linear ICs, Oxford University Press, 2" edition,2010.

2. D. Roy Choudhury:Linear Integrated Circuits New Age Publication.

3. B. Somanathan Nair: Linear Integrated Circuits analysis design and application Wiley India Pwvt.
Ltd.

4. Maheshwary and Anand: Analog Electronics, PHI.

5. S.Salivahanan,V S KanchanaBhaaskaran: Linear Integrated Circuits”,second edition, McGraw
Hill.

6. Gray Hurst Lewis Meyer Analysis and design of analog Integrated Circuits fifth edition Wiley
India.

7. RobertF.Coughlin, Frederick,F.Driscoll: Operational Amplifiers and Linear Integrated Circuits,
sixth edition, Pearson.

8. Millman and Halkias: Integrated electronics, TMH.

9. Boylestad and Nashelsky: Electronic Devices and Circuit Theory, Pearson Education.

10. Sedra and Smith: Microelectronics, Oxford Press.

(Board of studies) (Dean Faculty) (Registrar)

Seal


http://www.nptelvideos.in/2012/11/analog-ics.html

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code

Theory Practical | Total | Theo | Practi
ry cal

Major | Minor Sessio End |Lab
nal. Sem 'Work

TBEC Communication 5(3+1+1) 50 20 30 25 25 150 3hr (2 hr
403 Systems

Course Objective

The course is designed to cover the fundamentals, principles, concepts, and techniques of analog
communication systems like various modulation techniques, data transmission, communication
technologies, time-domain and frequency domain multiplexing technique and noise analysis.

Syllabus

Frequency domain representation of signal: Fourier transform and its properties, condition of
existence, Fourier transform of impulse, step, signum , cosine, sine, gate pulse, constant, properties
of impulse function. Convolution theorem (time & frequency), correlation (auto & cross), energy &
power spectral density.

AM modulation: Block diagram of a communication system, need of modulation, types of
modulations techniques, Amplitude modulation, Equation and its frequency domain representation,
Bandwidth, Power requirement, efficiency. AM suppressed carrier(DSB-SC, SSB-SC, VSB-SC)
Power requirement, efficiency waveform equation and frequency domain representation, Generation
of AM, DSB-SC, SSB-SC, VSB-SC & its detection, synchronous generation& detection & errors.
AM transmitter& receiver: Tuned radioreceiver &super heterodyne, limitation of TRF, IF
frequency, image signal rejection, selectivity, sensitivity and fidelity, Noise in AM, FM Angle
modulation: Types of angle modulation, narrowband FM, wideband FM, its frequency spectrum,
transmission BW, methods of generation (Direct & Indirect), detection of FM (discriminators:
balanced, phase shift and PLL detector),pre emphasis and de-emphasis.

FM transmitter & receiver: Block diagram of FM transmitter& receiver, AGC, AVC, AFC, Noise:
Classification of noise, Sources of noise, Noise figure and Noise temperature, Noise bandwidth,
Noise figure measurement, Noise in analog modulation, Figure of merit for various AM and FM,
effect of noise on AM &FM receivers.

Course Outcomes

Students who are successful in this class will demonstrate at least the abilities to:

1. Solve communication engineering Problems using the knowledge of time domain & frequency
domain.

2. Analyze various analog modulation schemes for communication systems.

3. Analyze and compare the noise performance of various analog communication systems.

4. Understand the basic of digital transmission system.

REFERENCES

1. B.P. Lathi, Modern Digital and analog communication system; TMH

2. Singhal, analog and Digital communication, TMH

3. Rao, Analog communication, TMH

4. P K Ghose, principal of communication of analog and digital, universities press.
5. Taub& shilling, Communication System, TMH

6. Hsu; Analog and digital communication (Schaum); TMH



7. Proakis fundamental of communication system. (Pearson edition).

List of experiment

. To analyze characteristics of AM modulator & Demodulators.

. To analyze characteristics of FM modulators& Demodulators.

. To analyze characteristics of super heterodyne receivers.

. To analyze characteristics of FM receivers.

. To construct and verify pre emphasis and de-emphasis and plot the wave forms.

. To analyze characteristics of Automatic volume control and Automatic frequency control.
. To construct frequency multiplier circuit and to observe the waveform.

. To design and analyze characteristics of FM modulator and AM Demodulator using PLL.

O~NO O WN B

(Board of studies) (Dean Faculty) (Registrar)
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Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab y cal
nal. Sem |Work
1(I)34EC Control Systems 4(3+1+0) {50 20 30 - - 100 |3hr |-

OBJECTIVES

1. To provide sound knowledge in the basic concepts of linear control theory and design of
control system.

2. To understand the methods of representation of systems and getting their transfer
function models.

3. To provide adequate knowledge in the time response of systems and steady state error
analysis.

4. To give basic knowledge is obtaining the open loop and closed—loop frequency responses
of systems.

5. To understand the concept of stability of control system and

methods of stability analysis.

6. To study the various ways of designing compensation for a control system.

Course Contents

Introduction to Control system

Terminology and classification of control system, examples of control system, Laplace Transform
and its application, mathematical modeling of mechanical and electrical systems, differential
equations, transfer function, block diagram representation and reduction, signal flow graph
techniques.

Feedback characteristics of control systems
Open loop and closed loop systems, effect of feedback on control system and on external
disturbances, linearization effect of feedback, regenerative feedback.

Time response analysis

Standard test signals, time response of 1st order system, time response of 2nd Order system, steady-
state errors and error constants, effects of additions of poles and zeros to open loop and closed loop
system. Time domain stability analysis Concept of stability of linear systems, effects of location of
poles on stability, necessary conditions for stability, Routh-Hurwitz stability criteria, relative
stability analysis, Root Locus concept, guidelines for sketching Root Locus.

Frequency response analysis

Correlation between time and frequency response, Polar plots, Bode Plots, all-pass and minimum-
phase systems, log-magnitude versus Phase-Plots, closed-loop frequency response. Frequency
domain stability analysis Nyquist stability criterion, assessment of relative stability using Nyquist
plot and Bode plot (phase margin, gain margin and stability).

Approaches to system design

Design problem, types of compensation techniques, design of phase-lag, phase lead and phase lead-
lag compensators in time and frequency domain, proportional, derivative, integral and PID
compensation.



State space analysis

State space representation of systems, block diagram for state equation, transfer function
decomposition, solution of state equation, transfer matrix, relationship between state equation and
transfer function, controllability and observability.

Course Outcomes:

Students who are successful in this class will demonstrate at least the abilities to:

1. Demonstrate an understanding of the fundamentals of (feedback) control systems.

2. Determine and use models of physical systems in forms suitable for use in the analysis
and design of control systems.

3. Express and solve system equations in state-variable form (state variable models).

4. Determine the time and frequency-domain responses of first and second-order systems to
step and sinusoidal (and to some extent, ramp) inputs.

5. Determine the (absolute) stability of a closed-loop control system

6. Apply root-locus technique to analyze and design control system.

Text books —

1. IJ. Nagrath and M. Gopal, ‘Control Systems Engineering’, New Age International
Publishers, 2003.

2. Benjamin C. Kuo, Automatic Control systems, Wiley India Pvt. Ltd, 9t edition.

3. http://www.nptelvideos.in/2012/11/control-engineering.html

REFERENCES

1. A. Anand Kumar, “ Control Systems” PHI, New Delhi, 2007

2. Norman S. Nise, Control System Engineering, Wiley India Pvt. Ltd.

3. R. Anandnatarajan, P. Ramesh Babu, “Control System Engineering” Scitech Publication
(India) Pvt. Ltd. 2014

4. Distefano (schaum series) Control Systems TMH

5. M. Gopal, ‘Control Systems, Principles and Design’, Tata McGraw Hill, New Delhi,
2002.

6. Manik, Control System, Cengage Learnings.

7. Stefani shahian- Design of feedback control system oxford university press.

8. Salivahanan Control Systems engg. Pearson Education, New Delhi

9. K. Ogata, ‘Modern Control Engineering’, Pearson Education, New Delhi

10. B.S. Manke linear control system, khanna publishers

(Board of studies) (Dean Faculty) (Registrar)
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Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
TBEC .o 13(2+1+0) |50 20 30 - - 100 |3hr |-
405 System Engineering

COURSE OBJECTIVE

This course in systems engineering examines the principles and process of creating effective systems
to meet application demands. The course is organized as a progression through the systems
engineering processes of analysis, design, implementation, and deployment with consideration of
verification and validation throughout.

COURSE CONTENT

What is System Engineering, Origin, Examples of Systems requiring systems engineering, Systems
Engineer Career Development Model, Perspectives of Systems Engineering, Systems Domains,
Systems Engineering Fields, System Engineering Approaches. Structure of Complex Systems,
System Building Blocks and Interfaces, Hierarchy of Complex Systems, System Building Blocks,
The System Environment, Interfaces and Interactions, Complexity in Modern Systems.

Concept Development and Exploration, Originating a New System, Operations Analysis, Functional
Analysis, Feasibility, System Operational Requirements, Implementation of Concept
Exploration.

Engineering Development, Reducing Program Risks, Requirements Analysis, Functional Analysis
and Design, Prototype Development as a Risk Mitigation Technique, Development Testing, Risk
Reduction.

Integration and Evaluation, Integrating, Testing, And Evaluating The Total System, Test Planning
And Preparation, System Integration, Developmental System Testing, Operational Test And
Evaluation, Engineering For Production, Transition From Development To Production, Production
Operations.

COURSE OUTCOME

After successful completion of the course, students would be able to Plan and manage the systems
engineering process and examine systems from many perspectives (such as software, hardware,
product, etc.) Students can distinguish critical functions, diagnose problems, and apply descoping
strategies and judge the complexity of production and deployment issues.

EVALUATION
Evaluation will be a continuous and integral process comprising classroom and external assessment.



REFERENCES:
1. Alexander Kossiakoff, William N Sweet, “System Engineering Principles and Practice, Wiley

India

2. Blanchard Fabrycky, Systems engineering and analysis, Pearson

3. Dennis M. Buede, William D.Miller, “The Engineering Design of Systems: Models & Methods”
Wiley India

4. JeffreyL Whitten, Lonnie D Bentley, “System Analysis and Design Methods”

5. Richard Stevens, Peter Brook,” System Engineering — Coping with complexity, Prentice Hall

(Board of studies) (Dean Faculty) (Registrar)
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Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
I(I)BGEC Material Science 3(2+1+0) {50 20 30 - - 100 |3hr |-

Course Objectives and desired Learning Outcomes:

1. Predict approximate physical and mechanical behavior of a material based on the type of bonding
present (covalent, ionic, metallic, and/or van der Waals) and the presence of any of the several types
of defects common in condensed matter.

2. Use knowledge of the crystal structure (BCC, FCC, and HCP) of a metal to make general
predictions about the metalis ability to plastically deform.

3. Calculate the extent of diffusion-driven composition changes based upon composition, time,
and temperature.

4. Predict the equilibrium microstructure of a material comprised of two constituents (e.g., Fe and C
or Al and Cu) given the binary phase diagram and thermal history of the material.

5. Select materials for different applications based on the constraints of the given applications.

COURSE CONTENT

Atomic structure, molecules and general bonding principles, crystal system and structure , Miller
indices, Bravais lattice, Bragg’s law, crystal structure for metallic elements, structural imperfections,
dielectric parameters, polarsation, static dielectric constant of solids, ferroelectric

materials, piezoelectricity, compex dielectric constant, dipolar relaxation, Debye equation , dielectric
loss, insulating materials and their properties, composite materials

Magnetism: fundamental concepts pertaining to magnetic fields, magnetic dipole movement of
current loops, orbital magnetic dipole movement and angular momentum of simple atomic model,
classification of magnetic materials, spin magnetic moment, paramagnetism, ferromagnetism,
spontaneous magnetization and Curie-Weiss law, ferromagnetic domains, magnetic anisotropy,
magnetostriction, antiferromagnetism, ferrites and its applications, magnetic resonance

Conductors: introduction, atomic interpretation of Ohm’s law, relaxation time, collision time, mean
free path , electron scattering, resistivity of metals, Linde’s rule, Joule’s law, thermal conductivity of
metals, high conductivity materials, high resistivity materials, solder and electrical contact materials,
carbon brushes, fuses, superconductivity-The free electron model, thermodynamics and properties of
superconductors, meissner effect, classification of superconductors

Semiconductors: chemical bonds in Ge and Si, carrier density, extrinsic semiconductor, n-type , p-
type semiconductor, Hall effect, mechanism of current flow, drift current, diffusion current, Einstein
relation, materials for fabrication of semiconductor devices, fabrication technology , continuity
equation, capacitance of junction barrier, junction transistors, thermistor, variastors

Optical properties of materials: introduction, electromagnetic radiation spectrum, refractive index,
reflection, Birefringence, Translucency, colourcentres, dispersion, absorption, excitons, photoelectric
emission, electroluminescence , photoconductivity, photoelectric cells, lasers, ruby lasers, Nd-YAG



laser, carbon dioxide laser, optical fibres, fibre materials, mechanism of refractive index variations,
fabrication of fibre, fibre cables, solar cell, fuel cell, MHD generators.

TEXT BOOKS:-

1.Banerjee-Electrical & Electronics Material,PHI.

2. S. O. Kasap-Priniciple of Electronics Material &Device, TMH.

3. Jones- Material Science for Electrical & Electronics Enginnering,Oxford.
4. V.Raghvan Material science&engineering,PHI.

REFERENCE:-

1. J.Allison ElectronicsEnginnering, Material &Device, TMH.

2. Gilmore: Material Science, Cengage Learnings.

3. Gupta & Gupta Advance Electrical & Electronics Material,Wieley India.

4. James F.Shackelford-Introduction Material Science for Enginnering Pearson.
5. V.Rajendran - Material science, TMH.

(Board of studies) (Dean Faculty) (Registrar)
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Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major | Minor Sessio End |Lab ry cal
nal. Sem |Work
TBEC |Simulation Lab 1(0+0+1) 25 |25 50 2 hr
407

ADVANCED SIMULATION/ VERIFICATION SOFTWARE

Study of simulation/ verification software (any one- LAB-VIEW/KTECHLAB/ GNU
CIRCUIT ANALYSIS PACKAGE/ LOGISIM/ MULTISIM/ SCILAB etc).
Overview and Study of the key features and applications of the software.
Application of the software in the field of Electronic Circuits, Digital Electronics and
Analog Communication. Design, Optimization, simulation and verification of

1. Electronic circuits (example amplifiers, oscillators etc).

2. Realization and verification of various digital electronic circuits (example logic gates, adders,

subtractors etc)

3. Realization of various signals and communication link etc.

Students should simulate and verify at least six circuits they are learning in the current semester.

(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
STEC |T.V. Repairing/ 30 10 10 50 |50 150 |3hr |2hr
408 Home Appliances

UNIT I

Introduction: Materials, Conductors, Resistors, Insulators with examples, Voltage, Current,
Frequency, AC Voltage DC Voltage differences, To study DC and AC supplies on CRO and study
amplitude and frequency relation between voltage, current and resistance in DC Circuits, Impedance
measurement in AC, R.L.C circuit. Power and energy drawn by Series and Parallel circuits. Series
and Parallel connections. Ohms Law. Study and use of Voltmeter, Ammeter, Wattmeter,
Multimeter, IC tester’s Analog and Digital type. Usage of tools and Instruments for assembling and
servicing.

Soldering:- Different types of Soldering Irons, wattages, Temperature Controlled Soldering Iron,
De-Solder’s , PCB’S and Soldering practice on PCB’s, Soldering practice, about Machine
Soldering.

UNIT 11

Components: Inductors fixed, variable, Transformer’s step-down, step-up Auto transformers, usage
and checking, Resistor types, fixed, variable, tapped, Thermistor, VDR, IDR, Rheostats. Knowing
value of Resistors by Color Code method and checking on Multimeter, Capacitor types, fixed,
variable, polyester, mica, and ceramic, Electrolytic, its uses and condition checking on Multimeter.
Diode types, Zener, Tunnel, Photo diode, varicap, Temperature dependent, Light emitting, thyristor.
Transistors, NPN, PNP, FET’s, MOSFET. IC’s types and uses, SMD components and micro
Processors and  Processors  and their functions. Rectifiers, making of eliminators,
about Modulation, AM, FM, and PM, Demodulation. Amplification and types of amplifiers,
different amplifiers and their study, making of multivibrator circuit, about Public Address System
and arrangement.

UNIT 111

Radio Transmitter, Receiver: Explanation of Block Diagram, working different components in
Radio Receiver and how to check, Assembling and testing of Single Band and Two band Radio’s
FM band fixing, Fault finding and Trouble Shooting of Radio’s. Tape recorder working principle,
types of mechanisms, difference between Mono and stereo, Two-in-one’s, hi-watt cassette players,
walkmans, ear phones and head phones, Assembling of a Deck, Fault finding and trouble shooting.

UNIT IV
Color Television Transmitter and Receiver: Explanation with block diagram, difference between

B/W TV and Color TV, difference between 147, 20” and 29” TVs study of different component in
TV, CRT, Degaussing Coil, Color Purity and Convergence magnets, Crystal, PTC, LOT, Non
magnetized speaker, Remote Processor and knowing of different sections, how to find these sections
in TV of any make. Assembling of color TV and testing and using of Pattern Generator. Fault
finding and Trouble Shooting in TV and Charging of weak CRT charger. Precautions while
servicing. Connection of Remote kit for non Remote TV’s



UNIT V
VCP and VCR’s working principle: Difference between VCP and VCR, knowing of different
sections, hot to connect to B/W TV and color TV and what are the problems when connecting,
remedy’s, Common Faults and Trouble Shooting. CD players, Audio and video, working principle
of CD players & DVD player, connecting to the TV’s B/W and Color, use of R.F converter,
common faults due to CD players, DVD players and remedy.
Cable TV networking: How it works, common faults due to cable network and how to solve,
information of different Transmission Frequency’s, S Band, How to Tune different channels in TV’s
Maintenance of Electronic Appliances.

References:

1. How to repair a TV-LCD and more electronic circuits. (http://www.eleccircuit.com/how-to-

repair-a-tv-lcd-and-more-electronic-circuits/)

2. https://en.wikibooks.org/wiki/Television_Manufacture_and_Repair
3. TV Repair for Beginners by Homer L. Davidson ,McGraw-Hill Professional; 5 edition (1

September 1997),( http://www.amazon.in/TV-Repair-Beginners-Homer-
Davidson/dp/0070158061)

List of Experiments:

1.

g w

Handling & Practice of Electrical & Electronics —

Hand Tools

Soldering Tools

Bench Tools (Non-Hand Tools)

Bench Top Tools

Electronic Component and ICs Identifications, Testing, Measurement and their applications in
LCD-LED and Monitor.

Installation Practice of LCD-LED TV Sets .

Fault Diagnosis and Error Remover Techniques and Practices of LCD-LED TV and Monitor.
Electronic Component and ICs Identifications, Testing, Measurement, Equipment’s used and
their applications in Cable TV and DTH Service.

Installation Practice of Equipment’s used in Cable TV and DTH Services.

Fault Diagnosis and Error Remover Techniques and Practices of Cable TV and DTH Services.

(Board of studies) (Dean Faculty) (Registrar)
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Home Appliances

UNIT I

Introduction: Conductors, resisters and insulators, materials there of copper and aluminum
conductors stranded conductors, current capacity, measurement of wires sizes, gauge. To study D.C.
and A.C. supplies on CRO and study amplitude and frequency relation between voltage, current and
resisters in D.C. Circuits impedance measurement in A.C., R.L.C. circuit. To measure power drawn
and power factor of R.L.C. circuit. Power and energy drawn by Series and parallel circuits. Effects
of electric current, Electromagnet, Inductors, Capacitors, Series Parallel connections. Study and use
of voltmeter, ammeter, wattmeter, and energy meter, tong-tester, multimeter, megger, earth
resistance meter, familiarization of sub-station.

UNIT 1l

Lighting: Practicable methods of producing light by electricity. Arc lamps and their uses. Filament
Lamps: Carbon and tungsten, coiled coil, gas filled lamps, effect of variation of voltage on tungsten
filament lamps. Discharge lamps: Sodium vapour, mercury vapour lamps and metal halide lamps,
ultra violet lamps, cold cathode neon lamps, fluorescent lamps, compact fluorescent lamps
(CFLS).Heating: Immersion heaters without control and geysers with control-Thermostat, Instant-
Water Heaters, Electric-Iron, Electric Range, temperature control, Cook top and Oven

Air Circulating: Table fans, ceiling fans, regulators, R.L. and electronic. Air coolers, speed control,
Exhaust Fans. Refrigerators - Electric circuit and main components. Water coolers. Air-Conditioners
— Types Window, Electric circuit and main components. Split-Air, Electric circuit and main
components.

UNIT 111

Pumping: Mono-block pumps, jet-pumps and submersible pumps and their uses.Single phase
motors for water pumps, single-phase motor starters with over current and no-volt protection.Three
Phase motors speed and slip, three Phase motor starters, DOL, Star-delta starters, manual, semi-
automatic, over-current and under voltage protection.

Mixing machines — speed control washing machines.

UNIT IV
Lead Acid Battery: Construction, charge and discharge process and specific gravity of electrolyte.
Connection and operation of Battery charger unit from A.C. Mains.

UNIT V

Safety in the use of appliances: Earthing of Appliances and know your electricity bill.
Physiology of Electric shocks: - Effects of electric current through human body, respiration and
blood circulation cardio pulmonary resuscitation, Kiss of life and blood circulation, Pressure of life.

References:

1. Troubleshooting and Repairing Major Appliances by Eric Kleinert
(http://www.amazon.in/Troubleshooting-Repairing-Major-Appliances-
Kleinert/dp/0071770186)

2. Popular Mechanics Home Appliance Repair Manual by Popula Me
(http://www.amazon.com/Popular-Mechanics-Appliance-Repair-Manual/dp/0910990751)

List of Experiments:

1. Electronic Component and ICs Identifications, Testing, Measurement, Equipment’s used and
their applications in VCD- DVD Player and Home Theatre System.
2. Installation Practice of Equipment’s used in VCD-DVD Player and Home Theatre System


http://www.amazon.in/Eric-Kleinert/e/B001IOFDI6/ref=dp_byline_cont_book_1
http://www.amazon.in/Troubleshooting-Repairing-Major-Appliances-Kleinert/dp/0071770186
http://www.amazon.in/Troubleshooting-Repairing-Major-Appliances-Kleinert/dp/0071770186
http://www.amazon.com/Popular-Mechanics-Appliance-Repair-Manual/dp/0910990751

3. Fault Diagnosis and Error Remover Techniques and Practices of VCD-DVD Player and Home
Theatre System

4. Electronic Component and ICs Identifications, Testing, Measurement and their applications in
FM Radio Cordless Phone and Hair-Dryer

5. Installation Practice of FM Radio Cordless Phone and Hair-Dryer

6. Fault Diagnosis and Error Remover Techniques and Practices of FM Radio Cordless Phone and
Hair-Dryer

7. Electronic Component and ICs Identifications, Testing, Measurement and their applications in

Induction Stove and Microwave Oven.

Installation Practice of Induction Stove and Microwave Oven.

9. Fault Diagnosis and Error Remover Techniques and Practices of Induction Stove and
Microwave Oven

10. Installation Practice and Wiring of Stabilizer, CVT, Inverter and UPS.

«©
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Department: Electronics and Communication Engineering

Subject Credits Maximum marks Allotted Duration of
Code Subject Name Exam.
Theory Practical | Total | Theo | Practi
Major | Minor Sessio End |Lab ry cal
nal. Sem 'Work
TBEC | Digital 5(3+1+1) |50 20 30 25 |25 150 3hr |2 hr
501 Communication

Course Objective: The course is designed to cover the fundamentals, principles, concepts, and
techniques of Digital communication systems like various modulation techniques, data transmission,
communication technologies, time-domain and frequency domain multiplexing technique and noise
analysis.

Syllabus
Unit-I
Random variables
Cumulative distribution function,Probability density function, Mean, Variance and standard
deviations of random variable, Gaussian distribution, Error function, Correlation and autocorrelation,
Central-limit theorem, Error probability, Power Spectral density of digital data.

Unit-11

Digital conversion of Analog Signals

Sampling theorem, sampling of band pass signals, Pulse Amplitude Modulation (PAM), types of
sampling (natural, flat-top), equalization, signal reconstruction and reconstruction filters, aliasing
and anti-aliasing filter, Pulse Width Modulation (PWM), Pulse Position Modulation (PPM).

Digital transmission of Analog Signals

Quantization, quantization error, Pulse Code Modulation (PCM), companding, scrambling, TDM-
PCM, Differential PCM, Delta modulation, Adaptive Delta modulation, vocoders.

Unit-111

Digital Transmission Techniques

Phase shift Keying (PSK)- Binary PSK, differential PSK, differentially encoded PSK, Quadrature
PSK, M-ary PSK. Frequency Shift Keying (FSK)- Binary FSK (orthogonal and non-orthogonal), M-
ary FSK Comparison of BPSK and BFSK, Quadrature Amplitude Shift Keying (QASK), Minimum
Shift Keying (MSK).

Unit-1vV

Other Digital Techniques

Pulse shaping to reduce inter channel and inter symbol interference- Duo binary encoding, Nyquist
Criterion and partial response signaling, Quadrature Partial Response (QPR) encoder decoder.
Regenerative Repeater- eye pattern, equalizers.

Optimum Reception of Digital Signals

Baseband signal receiver, probability of error, maximum likelihood detector, Bayes theorem,
optimum receiver for both baseband and pass band receiver- matched filter and correlator,
probability of error calculation for BPSK and BFSK.

Unit-V
Information Theory
Source Coding: Introduction to information theory, uncertainty and information, average mutual



information and entropy, source coding theorem, Huffman coding, Shannon-Fano-Elias coding,
Channel Coding: Introduction, channel models, channel capacity, channel coding, information
capacity theorem, Shannon limit.

Course Outcomes:

Students who are successful in this class will demonstrate at least the abilities to:

1. Solve communication engineering Problems using the knowledge of time domain & frequency
domain.

2. Analyze various Digital modulation schemes for communication systems.

3. Analyze and compare the noise performance of various Digital communication systems.

4. Understand the basic of digital transmission system.

References:

Taub and Schilling: Principles of Communication Systems, TMH.

Lathi: Modern Digital and Analog Communication Systems, Oxford University Press.
Simon Haykins: Communication Systems, John Wiley.

Ranjan Bose: Information Theory, Coding and Cryptography, TMH.

Das, Mallik, Chatterjee: Principles of Digital Communication, New Age International
Skylar and Ray: Digital Communications, Pearson Education.

Rao: Digital Communications, TMH.

NookrwnpE

List of Experiments:

Study of Sampling Process and Signal Reconstruction and Aliasing.
Study of PAM, PPM and PDM.

Study of PCM Transmitter and Receiver.

Time Division Multiplexing (TDM) and Demultiplexing.

Study of ASK, PSK and FSK Transmitter and Receiver.

ko E
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Credits Maximum marks Allotted Duration of
Subject | Subject Name Exam.
Code

Theory Practical | Total | Theo| Practical
ry

Major Minor |Sessio [End |Lab
nal. Sem |Work

TBEC |Microprocessors |5(3+1+1) 50 20 30 25 |25 150 3hr |2 hr
502 and
Microcontrollers

Course Objective: To introduce to students the basics of microprocessor and microcontroller
Programming and their applications. Developing of assembly level programs and providing the basics of
the processors. To provide solid foundation on interfacing the external devices to the processor
according to the user requirements to create novel products and solutions for the real time problems. To
assist the students with an academic environment aware of excellence guidelines and lifelong learning
needed for a successful professional carrier

Syllabus
Unit |
Architecture of 8086 Microprocessor
BIU and EU, register organization, pin diagram, memory organization, clock generator 8284, buffers
and latches, 8288 bus controller, maximum and minimum modes.

Unit 11

Assembly Language Programming of 8086

Instruction formats, addressing modes, instruction set, assembly language programming, ALP tools-
editor, assembler, linker, locator, debugger, emulator.

8086 based multiprocessor systems

Interconnection topologies, coprocessors 8087 NDP, I/O processors 8089 IOP, bus arbitration and
control, lightly and tightly coupled systems.

Unit 111

Peripheral devices and their interfacing

Memory interfacing, Programmable input/output ports 8255, Programmable interval timer 8253,
keyboard/ display controller 8279, CRT controller 8275, Programmable communication interface 8251
USART.

Unit IV

Interrupts of 8086

Interrupts and interrupt service routine, interrupt cycle, maskable and non-maskable interrupts, interrupt
programming. Programmable interrupt controller 8259.

DMA in 8086 Basic DMA operation, modes of DMA transfer, DMA controller 8257.

Unit VvV

8051 Microcontroller

Features, architecture, Pin Diagram, memory organization, external memory interfacing, instruction
syntax, data types, subroutines, addressing Modes, instruction set, ALP of 8051. Applications of 8051.

Course Outcomes:
The students will be equipped with the basic knowledge of microprocessor and microcontroller
interfacing and their applications.



1. To familiarize with the assembly level programming.

2. Design circuits for various applications using microcontrollers.
3. An in-depth knowledge of applying the concepts on real- time applications.
References:

1. Ray and Bhurchandi: Advanced microprocessors and peripherals, TMH.

Brey: The Intel Microprocessors, Architecture, Programming and Interfacing, Pearson

Education.

Senthil Kumar: Microprocessors and interfacing, Oxford University press.

Bahadure: Microprocessors 8086 and Pentium family, PHI Learning.

Udayashankara and Mallikarjunaswamy: 8051 Microcontroller, TMH.

Mazidi and Mazidi: The 8051 Microcontroller and Embedded Systems, Pearson
Education

7. D. V. Hall: Microprocessors and Interfacing, TMH.

N

Il

List of Experiments:

1. Assembly Language Programs of Microprocessor 8086.

2. Assembly Language Programs of Microcontroller 8051.

3. Assembly Language Programs for Interfacing Chips.

(Board of studies) (Dean Faculty) (Registrar)
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Credits Maximum marks Allotted Duration of

Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practical
Major | Minor |Sessio |End |Lab ry
nal. Sem |Work

TBEC |Communication |5(3+1+1) 50 20 30 25 |25 150 |3hr |2 hr
503 Networks and
Transmission
Lines

Course Objective: The course gives a strong foundation on the theory of transmission line and
networks by highlighting their applications. This course deals with transmission line parameters, lossy
and lossless lines, matching of transmission lines to their loads. This course gives idea about Smith
Chart, Single and double stub matching and field analysis of transmission lines and waveguides. This
course introduces different types of passive filters, Attenuators and Equalizers.

Syllabus
Unit |
Characteristic Parameters of symmetrical and asymmetrical two port networks and their design
Image impedance, iterative impedance, characteristic impedance, propagation coefficient, image
transfer coefficient , iterative transfer coefficient, Lattice and Bridged T networks, reactive matching
networks, matching techniques, insertion loss, symmetrical and asymmetrical attenuators and their
design.

Unit 11

Passive LC Filters

Analysis and design of Low pass, high pass, band pass and band elimination filters, m-derived filters,
composite filters, Filter specifications, Butterworth approximation, Chebyshev approximation, elliptic
function approximation, frequency transformation.

Unit 11

Positive real function

LC, RL, RC, and RLC network synthesis, Foster and Cauer network, minimum positive real function,
Brune’s method, Bott-Duffin method, Synthesis-Coefficient.

Unit IV

Transmission line fundamentals

Lumped parameter equivalent, voltage and current on a transmission line, infinite line, characteristic
impedance and propagation constant, waveform distortion, attenuation and phase equalizers,
distortion-less line, loading, liner reflection on a line, reflection coefficient, input and transfer
impedances, open circuit and short circuit line, reflection factors, reflection loss, insertion loss, T and
n equivalents of a line, location of line fault, construction and design of two wire line and coaxial
cable.

Unit vV

Line at radio frequencies

Parameters of line and coaxial cable at radio frequencies, dissipation-less line, voltage and current on a
dissipation-less line, standing waves, standing wave ratio, input impedance of open circuit and short
circuit, power and impedance measurement on lines, eighth-wave, quarter-wave and half wave line,
circle diagram, Smith chart, solution of problems using Smith chart, single and double stub matching
.Introduction to micro-strip lines and its analysis.



Course Outcomes:

1. To become familiar with propagation of signals through lines.

2. Calculation of various line parameters by conventional and graphical methods.
3. Need for impedance matching and different impedance matching techniques.
4. Design of different types of filters, equalizer and attenuators.

List of Experiments:

1. To set up the standing waves formation on a transmission line and observe their maxima and
minima using frequency domain method.

2. To measure the characteristic impedance of transmission lines using frequency domain method
and to differentiate between the matched and unmatched lines.

3. To measure the VSWR, reflection coefficient and return loss in a transmission line.

4. To measure the dielectric constant of insulator in the transmission line.

5. To measure the velocity of propagation and wavelength in the given transmission line.

6. To study the attenuation characteristics of signal along a transmission line and observe its
variation with frequency. Also calculate the phase constant and propagation constant.

7. To study the effect of reactive loads on transmission lines.

8. To study the difference between lossy and loss less line.

9. To study the physical dimensions of transmission line and estimation of characteristic
Impedance.

10.  To study behavior of infinite and short lines.

11.  To study the operation of Balun transformer.

12.  To study the loading of transmission lines and estimate the cut off frequency of a loaded line.

13.  To study the use of coaxial lines as tuned circuits and delay lines.

14.  To study the input and output impedance of any RF circuits and match it to 50/75 ohms.

15.  Simulation of various filters

References:

1. Ryder: Networks and Transmission Lines, PHI Learning.

2. Valkenberg: Introduction to Modern Network synthesis, Wiley India.

3. Suresh: Electric Circuits and Networks, Pearson Education.

4. Raju: Electromagnetic field theory and Transmission Lines, Pearson Education.

5. Ganesan: Transmission Lines and Waveguides, TMH.

6. Rao: Electromagnetic Waves and Transmission Lines, PHI learning.
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Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major | Minor Sessio End |Lab ry cal
nal. Sem |Work
TBEC | VWoice and Data 4(3+1+0) |50 20 30 - - 100 |3hr |-
504 Communication

Course Objective: The objectives of this course are to:

Introduce students to the evolution of computer networks and the concepts data communication;
Introduce students the general principles of network design and compare the different network
topologies. Introduce students to the digital and analogue representations and channels. Describe the
mechanism and techniques of encoding. Introduce students to the general principles of circuit and
packet switching. Introduce students to the wireless Local Area Networks, provide students with in-
depth knowledge of data link layer fundamental such as error detection, correction and flow control
techniques; multiple access control techniques.

Syllabus

Unit |
Telephone instruments and signals

Introduction, the subscriber loop, standard telephone set, basic call procedure, call progress tones
and signals, cordless telephones, caller identification, electronic telephones.

Telephone circuit

Introduction, the local subscriber loop, channel noise and units of power measurements,
transmission parameters, voice frequency circuit arrangements, crosstalk.

Unit 11

Public telephone network

Introduction, transmission system environment, public telephone network, instruments, local loops,
trunk circuits, - local central and operator-assisted exchanges, automated central office switches and
exchanges, telephone numbering plan, telephone services, telephone switching hierarchy, common
channel signaling system.

Multiplexing of telephone channels

Introduction, time division multiplexing, T1 digital carrier, digital hierarchy, digital carrier line
encoding, T carrier systems, digital carrier frame synchronization, bit versus word interleaving,
statistical TDM, codecs and combo chips, frequency division multiplexing, FDM hierarchy,
Composite baseband signal, formation of master group, wavelength division multiplexing.

Unit 111

Multiplexing of telephone channels

Introduction, time division multiplexing, T1 digital carrier, digital hierarchy, digital carrier line
encoding, T carrier systems, digital carrier frame synchronization, bit versus word interleaving,
statistical TDM, codecs and combo chips, frequency division multiplexing, FDM hierarchy,
composite baseband signal, formation of master group, wavelength division multiplexing.

Unit IV

Data Communications

Components, protocols and standards, standards organizations, line configuration, topology,
transmission mode, digital signals, digital to digital encoding, digital data transmission, DTE-DCE
interface, interface standards, modems, cable modem, transmission media- guided and unguided,
transmission impairment, performance, wavelength and Shannon capacity.



Unit vV

Error detection and correction

Types of error, error detection- redundancy check (longitudinal, vertical and cyclic), checksum, error
correction-hamming code.

Switching

Circuit switching (space-division, time division and space-time division), packet switching (virtual
circuit and datagram approach), message switching.

Course Outcomes:

Upon successful completion of this course, the student will be able to:

Understand the basic principles of network design.

Understand the concept data communication within the network environment.

Understand the conflicting issues and resolution techniques in data transmission.

Understand the setting up of a network environment with all the necessary data communication
components, procedure and techniques that make it functional.

References:

Tomasi: Advanced Electronic Communication Systems, PHI Learning.
Forouzan: Data Communications and Networking, TMH.

Tomasi: Introduction to Data Communication Systems, Pearson Education.
William Stallings: Data and Computer Communications, Pearson Education
Brijendra Singh: Data Communications and Networks, PHI Learning.

orwdPE

(Board of studies) (Dean Faculty) (Registrar)

Seal



Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major | Minor Sessio End |Lab ry cal
nal. Sem |Work
TBEC | Electromagnetic '3(2+1+0) |50 20 30 - - 100 3hr |-
505 Theory

Course Objective: To provide the basic skills required to understand, develop, and design various
engineering applications involving electromagnetic fields. To lay the foundations of
electromagnetism and its practice in modern communications such as wireless, guided wave
principles such as fiber optics and electronic electromagnetic structures.

Syllabus

Unit |

Review of vector calculus: orthogonal coordinate systems, gradient, divergence and curl.
Laplacian operator for scalar and vectors. Vector integral and differential identities and theorems.
Phasor representation of harmonic variation of scalar and vectors Static electric fields, Columb’s
law, electric flux density and electric field intensity, permittivity, dielectric constant, field of
distributed charges in free space, potential function, Laplace’s and Poisson’s equations, electric
dipole, stored electric energy density. Boundary conditions at abrupt discontinuities between two
media including conducting boundaries, surface charge distribution capacitance between two
isolated conductors

Unit 11

Solution of Laplace’s equations in systems of dielectric and conducting boundaries, uniqueness
theorem, two dimensional boundary condition problems, solution by symmetry, conformal
transformation of functions, image theory etc. fields in parallel wire, parallel plane and coaxial
systems.Static currents and magnetic fields- flow of charge in conductive media, lossy conductive
medium, current density, specific conductivity, mobility, explanation of Ohm’s law employing
mobility.Magnetic effects of current flow, Biot-Savart’s law in vector form magnetic field intensity,
magnetic flux, and permeability, closed loop currents, Ampere’s circuital law in integral and
differential vector form, magnetic vector potential and related equations. Problems related to straight
wire toroidal and cylindrical solenoids, inductance. Boundary conditions on magnetic field,
equivalent surface currents for abrupt discontinuity of magnetic field.

Unit 111

Time varying fields — Faraday’s law in integral and differential forms, displacement current
concept, Maxwell’s equations in differential and integral forms, wave equations in source free region
electric and magnetic stored energy density, continuity equation, Poynting vector theorem.Time
harmonic fields, r.m.s. phasor representation of field vectors, Maxwell’s equations for TH field,
average energy density, complex Poynting vector, duality concept.Helmholtz wave equation, general

solution in free space in various coordinates, plane polarized wave in free space, properties of plane
waves, wave front, power flow, stored energy density.

Unit IV

Circular and elliptic polarization, resolution in terms of linear polarized waves and vice- versa.
Plane waves in lossy medium, low loss dielectric, good conducting and ionized media, complex
permittivity, loss tangent, skin depth, transmission line analogy, boundary conditions at perfect



conductor surface, surface current density Interference of two plane waves traveling at oblique
directions.

Unit vV

Reflection and refraction of plane waves at diclectric media and conducting Surfaces, Brewster’s
angle, total internal reflection, resultant fields and power flow in both media. Frequency dispersive
propagation, phase velocity and group velocity. Magnetic vector potential for sources in free space,
retarded potential, radiation principles, boundary condition at infinity

Course Outcomes:

After the successful completion of the course student should be able to:

1. Apply vector calculus to static electric-magnetic fields in different engineering situations. 2.
Analyze Maxwell’s equation in different forms (differential and integral) and apply them to diverse
engineering problems.

3. Examine the phenomena of wave propagation in different media and its interfaces and in
applications of microwave engineering.

4. Analyze the nature of electromagnetic wave propagation in guided medium which are used in
microwave applications.

References:

Mathew N.O Sadiku: Elements of Electromagnetic, Oxford University Press.
William H. Hayt: Engineering Electromagnetic, TMH.
John D. Kraus: Electromagnetics, Mc. Graw Hill.
Jordan Balmian: Electromagnetic wave and Radiating System, PHI.
David K. Cheng: Electromagnetic Fields and Wave, Addison Wesley.
Ramo, Whinnerry and VanDuzzer “ Fields and waves in communication electronics “,
Wiley 1984
7. Harrington RF, “Electromagnetic fields” Mc Graw Hill
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi

Major | Minor Sessio End |Lab ry cal
nal. Sem |Work

STEC |Optical Fiber 30 10 10 50 |50 150 |3hr |2 hr
507 Splicing
UNIT I

Theory and Principles of Fiber Optics: The Origins of Fiber Optic Communications, Basics of
Fiber Optics Principles of Operation , System Parameters Fiber Manufacture, Understanding the
“dB” of Fiber Optic Measurements, Free Space Optics ,Fiber Optic Installation Safety Keeping up
to Date , Resource Guide to Fiber Optics ,Fiber Optic Economics:- Fiber or Copper, Fiber
Applications, Fiber Performance.

UNIT 11

Network Design (Sources and Cable selection): Guidelines for Fiber Optic Design and
Installation, Light Sources, LED, Vertical Surface Emitting Lasers, Lasers Modulation, Optical Fiber
Cables Multimode Restricted Mode Launch Bandwidth, Laser Optimized Multimode, Single-mode
Optical Fiber Cable Construction, Cable Parameter and typical Values.

UNIT I

Fiber Termination Splicing and Hardware: Fiber Optic Safety ,Fiber Optic Terminations:
(Connectors, Splices and Joints) , Fiber Optic Tools ,Termination Methods ,Fusion Splicing
Methods ,Mechanical Splicing, Striping, Cleaning, and Cleaving ,Fiber End-Face Polish Techniques
,Connector Guidelines Storage loops, Fiber Optic Restoration ,Proactive Planning versus Reactive
Restorations Equipment Used in Restoration.

UNIT IV

Optical Testing and Measurement: - Reasons for Testing Acceptance Testing, Types of Test
Measurements, Link Loss Calculation Power Budget and Rise time calculations, Network Testing,
Network Utilities Week.

Fiber Related Standards and Codes: - The National Electrical Code ANSI/TIA/EIA Building
codes and Engineering updates TIA/EIA-568-B TIA/EIA-606-B , Guidelines for Fiber Optic Design
and Installation, Cable Guidelines, Connector Guidelines Cable Parameters and Typical Values,
Installation Specifications Specifying Fiber Optic Cable, Environmental Specifications Cable Plant
Documentation, Documentation Software.

UNIT V

FDDI & Ethernet: Introduction to How Ethernet Works, Local Area vs. Wide Area General Model
of Communications, OSI Model, Comparison of OSI Model and the TCP/IP Model, Carrier Sense
Multiple Access/Collision Detection, Differential Mode Delay.10/Gigabit/1000Mbps/100Mbp
s/10Mbps,Limitations of Ethernet, Fiber Distributed Data Interface Functionality ,FDDI
Transmission Media ,FDDI Specifications ,FDDI Frame Format ,FDDI Fault Tolerance.



References:
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Keiser: Optical Fiber Communications, TMH.

Senior: Optical Fiber Communication- Principles and Practices, Pearson Education.
Agarwal: Fiber Optic Communication Systems, Wiley India.. Palais: Fiber Optics
Communications, Pearson Education.

Satish Kumar: Fundamentals of optical Communications, PHI Learning.

Khare: Fiber Optics and Optoelectronics, Oxford University Press.

Ghatak and Thyagrajan: Fiber Optics and Lasers, Macmillan India Ltd.

Gupta: Optoelectronic Devices and Systems, PHI Learning.Sterling: Introduction to Fiber
Optics, Cengage Learning\

List of Experiments (Expandable):

1. Introduction to Fiber Optic Cables—Stripping and Cleaving

2. Fiber Optic Connectors

3. Fiber Optic Test Set

4. Fusion Splicing

5. Wavelength Division Multiplexing

6. The Optical Time Division Reflectometer

7. Fiber optic Star Coupler

8. Transmission of Light between two fibers.

9. Fiber optics transmission sensor.

10. Setting of fiber optics analog link.

11.  Study of losses in optical fiber.

12. Measurement of numerical aperture.

13.  Setting up fiber optics digital link.

14.  Principal of Semiconductor Laser Diode.

15.  Study of characteristics of fiber optics LED and Photo Detector.
16.  Study of time division de-multiplexing

(Board of studies) (Dean Faculty) (Registrar)
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Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi

Major | Minor Sessio End |Lab ry cal
nal. Sem |Work

STEC | Embedded system 30 10 10 50 |50 150 [3hr |2 hr
508
UNIT I

Embedded system introduction Introduction to embedded system, embedded system architecture,
classifications of embedded systems, challenges and design issues in embedded systems, fundamentals of
embedded processor and microcontrollers, CISC vs. RISC, fundamentals of Vonneuman/Harvard
architectures, types of microcontrollers, selection of NPTEL http://nptel.ac.in Electronics & Communication
Engineering Coordinators: PREETHAM JINUGA Department of Electronics and communication
Engineering Freelancer microcontrollers.

UNIT 11
Concepts of C programming C concepts and programming- data types, advanced data types- register,

constants, 10 operations, operators, operator precedence and associatively, Conditional statements & loops,
arrays, single and double dimensional arrays, stings and string operations. Functions: Parameter passing-Pass
by Value, Pass by Reference; creating modular programs using functions, Recursive functions. Structures &
Unions: declaration, accessing members of structure, difference between structure and union, User Defined
Data Types, Enumerated data type. Pointers: pointer basics and concepts, arrays and pointer relation, passing
pointers to functions, dynamic memory allocation. Files and file operations. Linked lists, stacks and queues.
Pre-processor directives, command line arguments.

UNIT 111
Object oriented programming Differences between C and C++,Fundamentals of object oriented programming;

OOP vs.Procedure oriented programming, OOP concepts:classes, objects, abstraction, polymorphism,
inheritance, data binding and encapsulation. Basics of C++: features of C++, data types, standard /O, arrays
and strings in C++, Classes in C++, instantiation, creating objects and object scope, data abstraction, data
encapsulation, constructors and destructors, methods and access modifiers, function and operator overloading
Inheritance-Base and Derived classes, Inheritance types, Scope Resolution operator; polymorphism and
virtual functions, exception handling

UNIT IV
PIC Architecture Introduction to PIC microcontrollers, PIC architecture, comparison of PIC with other CISC

and RISC based systems and microprocessors, memory mapping, assembly language programming,
addressing modes, instruction set.

UNIT V
I/0 Programming PIC 1/O ports, 1/O bit manipulation programming, timers/counters, programming to

generate delay and wave form generation, /O programming, LEDs, 7segment led’s, LCD and Keypad
interfacing

(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major | Minor Sessio End |Lab ry cal
nal. Sem |Work
EC 601 | Industrial 4(3+1+0) |50 20 30 - - 100 3hr |-
Electronics

Course Objective: The aim is to build on the information provide in Electronics systems and power
electronics courses to provide an application perspective. The objective is to increase the
understanding of power electronic fundamentals, applications and recent developments in the power
electronics field.

Unit-1

Power Supplies

Power supply, rectifiers (half wave, full wave), performance parameters of power supplies, filters
(capacitor, inductor, inductor-capacitor, pi filter), bleeder resistor, voltage multipliers .Regulated
power supplies (series and shunt voltage regulators, fixed and adjustable voltage regulators, current
regulator), switched regulator (SMPS), comparison of linear and switched power supply, switch
mode converter (flyback, buck, boost, buk-boost, cuk converters).

Unit-11

Thyristos

Silicon controlled rectifies (SCR), constructional features, principle of operation, SCR terminology,
turn-on methods, turn-off methods, triggereing methods of SCR circuits, types of commutation,
comparison of thyristors and transistors, thermal characteristics of SCR, causes of damage to SCR,
SCR overvoltage protection circuit, seies and parrel operation of SCRs, Line commutated converters
(half wave rectifier with inductive and resistive load, single phase and three phase full wave
rectifiers).

Unit-111

Other members of SCR family

Triacs, Diacs, Quadracs, recovery characteristics, fast recovery diodes, power diodes, power
transistor, power MOSFET, Insulated gate bipolar transistor (IGBT), loss of power in semiconductor
devices, comparison between power MOSFET, power transistor and power IGBT.

Unit-1V

Applications of OP-AMP

Basics of OP-AMP, relaxation oscillator, window comparator, Op-comp as rectangular to triangular
pulse converter and vice- versa, Wien bridge oscillator, function generator, frequency response of
OP-AMP, simplified circuit diagram of OP-AMP, power supplies using OP-AMP, filters (low-pass,
high pass) using OP-AMP.

Unit-V
Programmable Logic Controller (PLC)
Functions, applications, advantages and disadvantages of PLC over conventional relay controllers,



comparison of PLC with process control computer system, factors to be considered in selecting PLC,
functional block diagram of PLC, microprocessor in PLC, memory, input and output modules
(interface cards), sequence of operations in a PLC, status of PLC, event driven device, ladder logic
language, simple process control applications of PLC, Programming examples.

Course Outcomes: By the end of this course, the student will
1.

N
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Learn about the latest electronic devices available in industry.

Be able to effectively provide detailed explanation to the structure and operation of common
linear components.

Learn about the digital ICs and sensory electronic devices

Use tools/test equipment to analyze electronic components

Perform basic electronics troubleshooting
Apply critical thinking in solving industrial electronic problems

Perform electronics calculation

Design basic electronic circuits

Learn about industrial control devices

10. Be able to understand the functions of transducer
11. Gain some experience with operational amplifiers

References:

1
2
3.
4.
5
6
7

Bishwanath Paul: Industrial Electronics and control, PHI Learning.

Rashid: Power Electronics- Circuits, devices and applications, Pearson Education.
Singh and Khanchandani: Power Electronics, TMH

Bhimbra: Power Electronics, Khanna Publishers.

Moorthi: Power Electronics, Oxford University Press.

Webb: Programmable Logic Controllers- Principles and Applications, PHI Learning.
Petruzulla: Programmable Logic Controllers, TMH.
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major | Minor Sessio End |Lab ry cal
nal. Sem |Work
EC 602 |Cellular Mobile  |4(3+1+0) |50 20 30 - - 100 3hr |-
Communication

Course Objective:
1. To have an overview of wireless and mobile communications in different generations.
2. To study the operation of basic cellular system and performance criterion, handoff mechanism.
3. To study the design of cellular mobile system.
4. To develop the ability to search, select, organize and present information on new technologies in
mobile and cellular communication.

Unit-I

Introduction to cellular mobile system

A basic cellular system, performance criteria, uniqueness of mobile radio environment, operation of
cellular systems, planning of cellular system.

Elements of cellular radio system design

General description of problem, concept of frequency reuse channels, co-channel interference
reduction factor, desired C/I in an omni-directional antenna system, hand off mechanism, cell
splitting, components of cellular systems.

Unit-11

Cell coverage for signal and traffic

General introduction, mobile point-to-point model, propagation over water or flat open area, foliage
loss, propagation in near- in distance, long distance propagation, path loss from point-to-point
prediction model, cell site antenna heights and signal coverage cells, mobile-to-mobile propagation.
Cell site antennas and mobile antennas

Equivalent circuits of antennas, gain and pattern relationship, sum and difference patterns, antennas
at cell site, unique situations of cell site antennas, mobile antennas.

Unit-111

Cochannel interference reduction

Cochannel interference, real time cochannel interference measurement at mobile radio transceivers,
design of antenna systems - omni directional and directional, lowering the antenna height, reduction
of cochannel interference, umbrella- pattern effect, diversity receiver, designing a system to serve a
predefined area that experiences cochannel interference.

Types of Non co-channel interference

Adjacent channel interference, near-end-far-end interference, effect on near-end mobile units, cross-
talk, effects of coverage and interference by applying power decrease, antenna height decrease, beam
tilting, effects of cell site components, interference between systems, UHF TV interference, long
distance interference.



Unit-1V

Frequency management and Channel Assignment

Frequency management, frequency spectrum utilization, setup channels, channel assignment, fixed
channel assignment, non-fixed channel assignment algorithms, additional spectrum, traffic and
channel assignment, perception of call blocking from the subscribers

Handoffs and dropped calls

Value of implementing handoffs, initiation of handoff, delaying a handoff, forced handoff, queuing
of handoff, power- difference handoff, mobile assisted handoff and soft handoff, cell-site handoff
and intersystem handoff, dropped call rate formula.

Unit-V

Digital Cellular Systems

GSM- architecture, layer modeling, transmission, GSM channels and channel modes, multiple
access scheme.CDMA- terms of CDMA systems, output power limits and control, modulation
characteristics, call processing, hand off procedures.Miscellaneous mobile systems- TDD systems,
cordless phone, PDC, PCN, PCS, non cellular systems.

Course Outcomes:
1. Students are capable to analyze and solve problems in the field of telecommunications.
2. Students will have the understanding of different generations, operations and design of
wireless and mobile communications.

References:
Lee: Cellular and Mobile Telecommunication- Analog & digital systems, TMH.
Rappaport: Wireless Communications- principles and practice, Pearson Education.

1
2
3. Lee: Mobile communications design fundamentals, Wiley India.
4. Faher Kamilo: Wireless Digital Communication, PHI Learning.
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Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major | Minor Sessio End |Lab ry cal
nal. Sem |Work
EC 603 | Digital Signal 6(3+1+2) |50 20 30 25 |25 150 |3hr |2 hr
Processing

Course Objective: This course will introduce the basic concepts and techniques for processing
signals on a computer. By the end of the course, you be familiar with the most important methods in
DSP, including digital filter design, transform-domain processing and importance of Signal
Processors. The course emphasizes intuitive understanding and practical implementations of the
theoretical concepts.

Unit -1

Discrete-Time Signals and Systems

Discrete-time signals, discrete-time systems, analysis of discrete-time linear time-invariant systems,
discrete time systems described by difference equation, solution of difference equation,
implementation of discrete-time systems, stability and causality, frequency domain representation of
discrete time signals and systems.

Unit—11

The z-Transform

The direct z-transform, properties of the z-transform, rational z-transforms, inversion of the z
transform, analysis of linear time-invariant systems in the z- domain, block diagrams and signal flow
graph representation of digital network, matrix representation.

Unit— 111

Frequency Analysis of Discrete Time Signals

Discrete fourier series (DFS), properties of the DFS, discrete Fourier transform (DFT), properties of
DFT, two dimensional DFT, circular convolution.

Unit- 1V

Efficient Computation of the DFT

FFT algorithms, decimation in time algorithm, decimation in frequency algorithm, decomposition
for ‘N’ composite number.

Unit-V

Digital filters Design Techniques

Design of IIR and FIR digital filters, Impulse invariant and bilinear transformation, windowing
techniques-rectangular and other windows, examples of FIR filters, design using windowing.

Course Outcomes: By the end of the course the student will be able to:
1. Represent discrete-time signals analytically and visualize them in the time domain.
2. Understand the meaning and implications of the properties of systems and signals.
3. Understand the Transform domain and its significance and problems related tom
computational complexity.
4. Be able to specify and design any digital filters using MATLAB.

References:



ko E

Oppenheim and Schafer: Digital Signal Processing, PHI Learning.

Johnny R. Johnson: Introduction to Digital Signal Processing, PHI Learning.

Proakis: Digital Signal Processing, Pearson Education.

Rabiner and Gold: Theory and Application of Digital Signal Processing, PHI Learning.

Ingle and Proakis: Digital Signal Processing- A MATLAB based Approach, Thompson,
Cengage Learning.

List of Experiments:

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

Implementation of operations on sequences (addition, multiplication, scaling, shifting,
folding etc).

Implementation of Linear time-invariant (LTI) systems and testing them for stability and
causality.

Computation and plot of DTFT of sequences, verification of properties of DTFT.
Computation and plots of z-transforms, verification of properties of z-transforms.
Computation and plot of DFT of sequences, verification of properties of DFT.

Computation and plots of linear/circular convolution of two sequences.

Computation of radix-2 FFT- Decimation in time and Decimation in frequency.
Implementation of 1IR and FIR filter structures (direct, cascade, parallel etc).

. Implementation of various window design techniques (Rectangular, Bartlett, Hann,

Hamming etc).

(Board of studies) (Dean Faculty) (Registrar)
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Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major | Minor Sessio End |Lab ry cal
nal. Sem 'Work
EC 604 | Antenna and 6(3+1+2) |50 20 30 25 |25 150 3hr |2 hr
Wave Propagation

Course Objective:
1. To study various antennas, arrays and radiation patterns of antennas.
2. To learn the basic working of antennas.
3. To understand various techniques involved in various antenna parameter measurements.
4. To understand the radio wave propagation in the atmosphere.

Unit |

Radiation

Potential function and the Electromagnetic field, potential functions for Sinusoidal Oscillations,
retarded potential, the Alternating current element (or oscillating Electric Dipole), Power radiated by
a current element, Application to short antennas, Assumed current distribution, Radiation from a
Quarter wave-monopole or Half wave dipole, sine and cosine integral, Electromagnetic field close to
an antenna, Solution of the potential equations, Far-field Approximation.

Unit Il

Antenna Fundamentals

Introduction, network theorems, directional properties of dipole antennas, travelling —wave antennas
and effect of feed on standing-wave antennas, two —element array, horizontal patterns in broad-cast
arrays, linear arrays, multiplication of patterns ,effect of earth on vertical patterns, Binomial array,
antenna gain, effective area.

Unit 11

Types of antennas

Babinet’s principles and complementary antenna, horn antenna, parabolic reflector antenna, slot
antenna, log periodic antenna, loop antenna, helical antenna, biconical antenna, folded dipole
antenna, Yagi-Uda antenna, lens antenna, turnstile antenna. Long wire antenna: resonant and
travelling wave antennas for different wave lengths, V-antenna, rhombic antenna, beverage antenna,
microstrip antenna.

Unit IV

Antenna array synthesis

Introduction, retarded potentials, array structures, weighting functions, linear array analysis,
different forms of linear arrays, Schelknoff unit circle, linear array synthesis, sum and difference
patterns, Dolph-Chebychev synthesis of sum pattern, Taylor synthesis of sum patterns, Bayliss
synthesis of difference patterns, planar arrays, arrays with rectangular boundary.

Unit vV

Propagation of radio waves

Fundamentals of electromagnetic waves, effects of the environment, modes of propagation.Ground
wave propagation- Introduction, plane earth reflection, space wave and surface wave, transition
between surface and space wave, tilt of wave front due to ground losses.Space wave propagation-



Introduction, field strength relation, effects of imperfect earth, curvature of earth and interference
zone, shadowing effect of hills and buildings, absorption by atmospheric phenomena, variation of
field strength with height, super refraction, scattering, tropospheric propagation, fading, path loss
calculations. Sky wave propagation- Introduction, structural details of the ionosphere, wave
propagation mechanism, refraction and reflection of sky waves by ionosphere, ray path, critical
frequency, MUF, LUF, OF, virtual height, skip distance, relation between MUF and skip distance.

Course Outcomes : Upon successful completion of this course, students should be able to:
1. To analyze the fundamentals of antenna theory.

Understand the different types of antennas and the radiation mechanism.

3. Frequencies from LF to Microwave applications.

4. To expose students to examples of applications and various antenna types.

5. Identify the atmospheric and terrestrial effects on radio wave propagation

N

References:

Jordan and Balmain: Electromagnetic Waves and Radiating System, PHI Learning.
Krauss: Antennas and wave propagation, TMH.

Balanis: Antenna Theory Analysis and Design, Wiley India Pvt. Ltd.

Harish and Sachidananda: Antennas and wave propagation, Oxford University Press.
Raju: Antennas and Wave Propagation, Pearson Education.

Kennedy: Electronic Communication Systems, TMH.
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List of Experiments:

1. To Plot the Radiation Pattern of an Omni Directional Antenna.

2. To Plot the Radiation Pattern of a Directional Antenna.

3. To Plot the Radiation Pattern of a Parabolic Reflector Antenna.

4. To Plot the Radiation Pattern of a Log Periodic Antenna.

5. To Plot the Radiation Pattern of a Patch Antenna.

6. To Plot the Radiation Pattern of a Dipole/ Folded Dipole Antenna.

7. To Plot the Radiation Pattern of a Yagi (3-EL/4EL) Antenna.

8. To Plot the Radiation Pattern of a Monopole/ WHIP/ Collinear Antenna.
9. To Plot the Radiation Pattern of a Broad site Antenna.

10. To Plot the Radiation Pattern of a Square Loop Antenna.

(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major | Minor Sessio End |Lab ry cal
nal. Sem |Work
EC 605 |VLSI Circuits and |6(3+1+2) |50 20 30 25 |25 150 3hr |2 hr
Systems

Course Objective:

1. To bring both Circuits and System views on design together.

2. It offers a profound understanding of the design of complex digital VVLSI circuits, computer

aided simulation and synthesis tool for hardware design.

Unit |
Introduction
Introduction to CMOS VLSI circuit, VLSI design flow, Design strategies ,Hierarachy, regularity,
modularity, locality, MOS Transistor as a Switches, CMOS Logic, Combinational circuit, latches
and register, Introduction of CAD Tool , Design entry, synthesis, functional simulation.

Unit Il

Specification of sequential systems

Characterizing equation & definition of synchronous sequential machines. Realization of state
diagram and state table from verbal description, Mealy and Moore model machines state table and
transition diagram. Minimization of the state table of completely and incompletely specified
sequential machines.

Unit 11

Asynchronous Sequential Machine

Introduction to asynchronous sequential machine, Fundamental mode and Pulse mode
asynchronous sequential machine, Secondary state assignments in asynchronous sequential
machine, races and hazards.

Unit IV

State Machine

Algorithmic state machine and fundamental concept of hardware/ firmware algorithms. Controllers
and data system designing.

Unit VvV

Fault Detection in combinational circuit

Types of faults, Fault detection using Boolean Difference and path sensitization method. Concept of
PROM, PLA, PAL, CPLD and FPGA, PALASM software applications.

Course Outcomes: After studying this course the students would gain enough knowledge.
1. To be aware about the trends in semiconductor technology, and how it impacts scaling and
performance.
2. Able to learn Layout, Stick diagrams, Fabrication steps, Static and Switching characteristics
of inverters
3. Synthesis of digital VLSI systems from register-transfer or higher level descriptions in
hardware design languages.



4. To understand MOS transistor as a switch and its capacitance.
5. Student will be able to design digital systems using MOS circuits.

Refrences:

Neil Weste: Principle of CMOS VLSI Design, TMH.

Kohavi: Switching & Finite Automata Theory, TMH.

Lee: Digital Circuits and Logic Design, PHI Learning..

Roth Jr.: Fundamentals of Logic Design, Jaico Publishing House.

Parag K. Lala: Fault Tolerant and Fault Testable Hardware Design, BS Publication.
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major | Minor Sessio End |Lab ry cal
nal. Sem |Work
EC 606 |Software Lab - IV |2(0+0+2) 25 |25 50 2 hr

Software Lab- 1V

VHDL
Hardware abstraction, Basic language elements: identifiers, data objects, data types, operators,
behavioral modeling, data flow modeling, structural modeling, simulation and analysis.

VERILOG
Overview of digital design with Verilog, Hierarchical Modeling: basic concepts, models and ports,
gate level modeling, data flow modeling, behavioral modeling, logic synthesis with Verilog HDL,
simulation.

Experiments:
Design and simulation of following using Verilog/ VHDL . Logic gates: NAND, NOR, XOR,
XNOR.

Half adder, full adder, subtractor, latches, multiplexers- 2:1, 4:1, 8:1, comparators, decoders- 2:4,
3:8, 4:16. 4-bit ripple carry full adder,4-bit Ripple carry counter, parity generator, up/down counters.

References:

Samir palnitkar: Verilog HDL- A Guide to Digital Design and Synthesis, Pearson Education.
Bhasker: A Verilog HDL Primer —synthesis, Pearson Education

Pedroni: Circuit Design with VHDL, PHI Learning.

Perry: VHDL- Programming by example, TMH.
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Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
STEC | Server 30 10 10 50 |50 150 |3hr |2hr
608 Management

Unit |

Introduction to Exchange Server 2003 and Installing Exchange Server 2003: Introduction to the
Exchange Server 2003 Architecture Exchange Clients Overview, Discussion: Introduction to
Exchange Server 2003. Preparing to Install Exchange Server 2003 Exchange Server 2003
Installation Tasks, Exploring the Exchange Management Tools.

Unit 11

Securing Exchange Server 2003, Managing Recipients and Managing Active Directory
Integration: Reducing the Server Attack Surface, Maintaining Message Hygiene, Configuring
Administrative Permissions, Managing Exchange Recipient, Managing Mailboxes, Managing Mail-
Enabled Groups, Understanding the Integration of Exchange and Active Directory, Configuring
Exchange Server Communications with Active Directory, Configuring Recipient Policies and the
Recipient Update Service, Managing Address Lists.

Unit 1

Managing Public Folders, Implementing Outlook Web Access and Implementing a Front-
End/Back-End Exchange Server Topology: Managing Public Folder Data, Managing Access to
Public Folders, Managing Public Folder Replication, Configuring Full-Text Indexing, Introducing
Outlook Web Access Securing Outlook Web Access, Introducing Front-End and Back-End Servers,
Implementing a Front-End and Back-End Server Topology, Securing a Front-End and Back-End
Server Topology, Discussion: Implementing a Front-End/Back-End Exchange Server Topology.

Unit IV

Managing Client Connections to Exchange Server 2003, Managing Message Routing,
Managing Data Storage and Hardware Resources: Selecting an Exchange Server 2003 Client,
Connecting to Exchange Server 2003, Using S/IMIME to Secure E-Mail Content, Managing Mobile
Services, Understanding Exchange Server Message Flow, Configuring SMTP Virtual Servers,
Understanding Message Routing in Exchange Server, Configuring Routing in an Exchange Server
Organization, Exploring Link State Information, Managing Stores and Storage Groups,
Understanding Exchange Server Data Storage, Managing Disk Space, Optimizing Hardware
Resources.

Unit VvV

Planning for and Recovering from Disasters, Performing Preventive Maintenance, Migrating
Users from Exchange Server 5.5 to Exchange Server 2003: ns Planning for Disaster Recovery,
Backing Up Exchange Server 2003,Restoring Exchange Server 2003 Data, Restoring Exchange
Server 2003 Servers, Discussion: Planning for and Recovering from Disasters, Performing Daily
Exchange Server 2003 Maintenance, Performing Scheduled Exchange Server 2003 Maintenance,
Performing On-Demand Exchange Server 2003 Maintenance, Discussion: Performing Preventive
Maintenance, ldentifying a Migration Strategy, Performing Pre-Migration Steps, Migrating
Exchange Server Data.



References:

1.
2.

3.
4

5.

Windows Server 2012 Unleashed by Rand Morimoto

Mastering Windows Server 2012 R2 by Mark Minasi (Author), Kevin
Greene (Author), Christian Booth (Author), Robert Butler (Author)

SQL Server 2005 in Simple Steps by Kogent Solutions Inc.

Microsoft SQL Server 2008 R2 Unleashed by y Ray Rankins (Author), Paul
Bertucci (Author), Chris Gallelli (Author), Alex T. Silverstein

SQL Server 2012 Black Book by Kogent Learning Solutions Inc

List of Experiments:

1. Installing the Exchange System Management Tools.

2. Applying a Security Configuration Wizard Security Policy.

3. Delegating Administrative Rights Using the Exchange Delegation.
4. Applying and Testing Intelligent Message Filtering.

5. Create Mailboxes with CSVDE.

6. Use VBScript to Mailbox-Enable User Accounts.

7. Modify Existing Mailboxes by Using LDIFDE.

8. Troubleshooting Exchange Server Requirements for Active Directory Information.
9. Create a Public Folder by Using Microsoft Outlook 2003.

10. Replicate Public Folders with the Public Folder Migration Tool.
11. Enable Forms-Based Authentication.

12. Securing OWA with the Outlook Web Access Web Administration Tool.
13. Configuring Outlook 2003 for RPC over HTTPS.

14. Sending Secure E-Mail by Using S/IMIME.

15. Creating an SMTP Connector to the Internet.

16. Configuring Secure Communications between Routing Groups.
17. Managing Circular Logging and Database File Location

18. Verifying Disk Performance Using Jet stress

19. Preparing a Network Environment for a Migration.

20. Migrating Accounts with the ADMT.

21. Implementing the Active Directory Connector.

22. Moving Mailboxes from Exchange Server 5.5 to Exchange Server.

(Board of studies) (Academic Council) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
EC Elective —I 4(3+1+0) {50 20 30 - - 100 |3hr |-
701

EC-7011 Wireless Communication

Course Objective:
1. To provide an overview of Wireless Communication networks area and its applications in
communication engineering.
2. To appreciate the contribution of Wireless Communication networks to overall
technological growth.
3. To understand the various terminology, principles, devices, schemes, concepts, algorithms
and different methodologies used in Wireless Communication Networks

UNIT-I

Introduction

Applications and requirements of wireless services: history, types of services, requirements for
the services, economic and social aspects.

Technical challenges in wireless communications: multipath propagation, spectrum limitations,
limited energy, user mobility, noise and interference-limited systems.

Propagation mechanism: free space loss, reflection and transmission, diffraction, scattering by
rough surfaces, wave guiding.

UNIT-II

Wireless Propagation channels

Statistical description of the wireless channel: time invariant and variant two path models, small-
scale fading with and without a dominant component, Doppler spectra, temporal dependence of
fading, large scale fading.

Wideband and directional channel characteristics: causes of delay dispersion, system theoretic
description of wireless channels, WSSUS model, condensed parameters, ultra wideband channels,
directional description.

UNIT-1

Channel models: Narrowband, wideband and directional models, deterministic channel-modeling
methods. Channel sounding: Introduction, time domain measurements, frequency domain analysis,
modified measurement methods, directionally resolved measurements.

Antennas: Introduction, antennas for mobile stations, antennas for base stations.

UNIT-IV

Transceivers and signal processing: Structure of a wireless communication link: transceiver block
structure, simplified models. Modulation formats, demodulator structure, error probability in
AWGN channels, error probability in flat-fading channels, error probability in delay and frequency-
dispersive fading channels.



UNIT V

Diversity: Introduction, microdiversity, macrodiversity and simulcast, combination of signals, error
probability in fading channels with diversity reception, transmit diversity.

Equalizers: Introduction, linear equalizers, decision feedback equalizers, maximum likelihood
sequence estimation (Viterbi detector), comparison of equalizer structures, fractional spaced
equalizers, blind equalizers.

Course Outcomes:
1. To understand the basics of Wireless Communication Networks.
2. To motivate the students to pursue research in the area of wireless communication.

REFERENCES:

Molisch: Wireless Communications, Wiley India.

Taub and Schilling: Principles of Communication Systems, TMH.

Haykin: Mordern Wireless Communication, Pearson Education.

Upena Dalal: Wireless Communication, Oxford University Press.

Rappaport: Wireless Communication, Pearson Education.

Price: Wireless Communication and Networks, TMH.

Palanivelu and Nakkereeran : Wireless and Mobile Communication, PHI Learning.
Chidambara Nathan: Wireless Communication, PHI Learning.
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EC - 7012 DIGITAL IMAGE PROCESSING
Course Objective:

1. The fundamentals of digital image processing.

2. Image transform used in digital image processing.

3. Image enhancement techniques used in digital image processing.

4. Image restoration techniques and methods used in digital image processing.

5. Image compression and Segmentation used in digital image processing.
UNIT-I

Digital Image Processing (DIP)

Introduction, examples of fields that use DIP, fundamental steps in DIP, components of an image
processing system.

Digital Image Fundamentals: elements of visual perception, image sensing and acquisition, image
sampling and quantization, basic relationships between pixels.

UNIT-II

Image Transforms

Two-dimensional (2D) impulse and its shifting properties, 2D continuous Fourier Transform pair, 2D
sampling and sampling theorem, 2D Discrete Fourier Transform (DFT), properties of 2D DFT.

Other transforms and their properties: Cosine transform, Sine transform, Walsh transform, Hadamard
transform, Haar transform, Slant transform, KL transform.

UNIT-1I

Image Enhancement

Spatial domain methods: basic intensity transformation functions, fundamentals of spatial filtering,
smoothing spatial filters (linear and non-linear), sharpening spatial filters (unsharp masking and high
boost filters), combined spatial enhancement method.

Frequency domain methods: basics of filtering in frequency domain, image smoothing filters
(Butterworth and Gaussian low pass filters), image sharpening filters (Butterworth and Gaussian high
pass filters), selective filtering.

UNIT-IV

Image Restoration

Image degradation/restoration, noise models, restoration by spatial filtering, noise reduction by
frequency domain filtering, linear position invariant degradations, estimation of degradation function,
inverse filtering, Wiener filtering, image reconstruction from projection.

UNIT-V

Image Compression

Fundamentals of data compression: basic compression methods: Huffman coding, Golomb coding,
LZW coding, Run-Length coding, Symbol based coding.

Digital image watermarking, representation and description- minimum perimeter polygons algorithm
(MPP).

Course Outcomes:

1. an ability to apply knowledge of mathematics, science, and engineering

2. an ability to design and conduct experiments, as well as to analyze and interpret data

3. an ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

4. an ability to function on multidisciplinary teams e. an ability to identify, formulate, and solve
engineering problems

5. anunderstanding of professional and ethical responsibility



~No

an ability to communicate effectively
the broad education necessary to understand the impact of engineering solutions in a global,

economic, environmental, and societal context
8. arecognition of the need for, and an ability to engage in life-long learning j
9. aknowledge of contemporary issues
10. an ability to use the techniques, skills, and modern engineering tools necessary for engineering

practice.
REFERENCES:
1. Gonzalez and Woods: Digital Image Processing, Pearson Education.
2. Anil Jain: Fundamentals of Digital Image Processing, PHI Learning.
3. Annadurai: Fundamentals of Digital Image Processing, Pearson Education.
4. Sonka, Hlavac and Boyle: Digital Image Processing and Computer Vision, Cengage
Learning.
5. Chanda and Majumder: Digital Image Processing and Analysis, PHI Learning.
6. Jayaraman, Esakkirajan and Veerakumar: Digital Image Processing, TMH.
7. William K. Pratt, Digital Image Processing, Wiley India.
(Board of studies) (Dean Faculty) (Registrar)
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EC - 7013 NEURAL NETWORKS

UNIT-I

Neural Network (NN)

Introduction, benefits of neural network, models of a neuron, neural network as directed graph,
network architectures, artificial intelligence and neural network.

Learning processes: error correction learning, memory based learning, Hebbian learning,
competitive learning, Boltzman learning, learning tasks, adaptation, statistical nature of learning
process, statistical learning theory.

Course Objective:

Understand the role of neural networks in engineering, artificial intelligence, and cognitive
modeling. Provide knowledge of supervised learning in neural networks. Provide knowledge of
computation and dynamical systems using neural networks. Provide knowledge of reinforcement
learning using neural networks. Provide knowledge of unsupervised learning using neural networks.
Provide hands-on experience in selected applications.

UNIT-I1I

Perceptrons

Single layer perceptrons: adaptive filtering problem, unconstrained optimization technique, linear
least squares filter, least mean square algorithm (LMS), perceptron convergence theorem Multi layer
perceptron: architecture, back propagation algorithm, generalization, approximations of functions,
network pruning technigues.

UNIT-1I

Radial Basis Function (RBF) Networks

Cover’s theorem on the separability of patterns, interpolation problem, supervised learning as an I11-
posed hyper surface reconstruction problem, regularization theory, regularization network,
generalized radial basis function networks (RBF), estimation of the regularization parameter,
approximation properties of RBF networks, comparison of RBF networks and multilayer
perceptrons, Kernel regression and its relation to RBF networks, learning strategies.

UNIT-IV

Information- Theoretic Models

Entropy, maximum entropy principle, mutual information, Kullback-Leibler divergence, mutual
information as an objective function to be optimized, maximum mutual information principle,
infomax and redundancy reduction, spatially coherent and incoherent features, independent
components analysis, maximum likelihood estimation, maximum entropy method.

UNIT -V

Dynamically Driven Recurrent Networks

introduction, recurrent network architectures, state space model, non-linear autogressive with
exogenous inputs model, computational power of recurrent networks, learning algorithms, back
propagation through time, real time recurrent learning, Kalman filter, decoupled Kalman filter,
vanishing gradients in recurrent networks, system identification, model reference adaptive control.

Course Outcomes: At the end of the course, students should be able to understand and appreciate:
1. The role of neural networks in engineering, artificial intelligence, and cognitive modelling.
2. Feed-forward neural networks of increasing complexity, gradient descent learning and
extensions, learning and generalization theory.



3. Hopfield model of content-addressable memory, Hopfield-Tank approach to optimisation,

resistive networks for vision models, complex dynamical learning models.

Generalization and function approximation.

Competitive learning, Self-organizing feature maps,

Have an understanding of the concepts and techniques of neural networks through the study

of the most important neural network models.

7. Have knowledge of sufficient theoretical background to be able to reason about the

behaviour of neural networks.

Be able to evaluate whether neural networks are appropriate to a particular application.

9. Be able to apply neural networks to particular applications, and to know what steps to take to
improve performance.

10. Have knowledge of research literature on neural networks in one particular domain, and be
able to put new work into context of that literature.

o ok

oo

REFERENCES:
1. Haykin: Neural Networks- A Comprehensive Foundation, PHI Learning.
2. Sivanandam, Sumathi and Deepa: Introduction to Neural Networks using Matlab, TMH.
3. Freeman and Skapura: Fundamentals of Neural Networks- algorithms, applications and
programming techniques, Pearson Education.
4.  Hagan, Demuth and Beale: Neural Network Design, Cengage Learning.

5. Anderson: An introduction ro Neural Networks, PHI Learning.
Satish Kumar: Neural Networks, TMH.
(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
EC Satellite 4(3+1+0) {50 20 30 - - 100 |3hr |-
702 Communication

Course Objective:
1. To make the students understand the basic concept in the field of Satellite Communication and
to know how to place a satellite in an orbit.

2. To calculate the link power budget.

3. To get a complete knowledge about the earth and space subsystems.

4. To gain knowledge about the Satellite Access schemes.

5. To gain knowledge about the Satellite system and mobile services provided.
UNIT-I

Overview of satellite systems: Introduction, Frequency allocations for satellite systems.

Orbits and launching methods: Kepler’s three laws of planetary motion, terms used for earth
orbiting satellites, orbital elements, apogee and perigee heights, orbit perturbations, inclined orbits,
local mean solar point and sun-synchronous orbits, standard time.

UNIT-1I

The Geostationary orbit: Introduction, antenna look angles, polar mount antenna, limits of
visibility, near geostationary orbits, earth eclipse of satellite, sun transit outage, launching orbits.
Polarization: antenna polarization, polarization of satellite signals, cross polarization

discrimination. Depolarization: ionospheric, rain, ice.

UNIT-1I

The Space segment: introduction, power supply, attitude control, station keeping, thermal control,
TT&C subsystem, transponders, antenna subsystem, Morelos and Satmex 5, Anik-satellites,
Advanced Tiros-N spacecraft.

The Earth segment: introduction, receive-only home TV systems, master antenna TV system,
Community antenna TV system, transmit-receive earth station.

UNIT-IV

The space link: Introduction, Equivalent isotropic radiated power (EIPR), transmission losses, the
link power budget equation, system noise, carrier-to-noise ratio (C/N), the uplink, the downlink,
effects of rain, combined uplink and downlink C/N ratio, inter modulation noise, inter-satellite
links.Interference between satellite circuits.

UNIT-V

Satellite services

VSAT (very small aperture terminal) systems: overview, network architecture, access control
protocols, basic techniques, VSAT earth station, calculation of link margins for a VSAT star
network.



Direct broadcast satellite (DBS) Television and radio: digital DBS TV, BDS TV system design
and link budget, error control in digital DBS-TV, installation of DBS-TV antennas, satellite radio
broadcasting.

Course Outcomes: The students will be:
1. Able to learn the dynamics of the satellite.
2. Able to understand the communication satellite design.
3. Able to understand how analog and digital technologies are used for satellite communication
networks.
4. Able to learn the design of satellite links.
5. Able to study the design of Earth station and tracking of the satellites.

REFERENCES:
1. Roddy: Satellite Communications, TMH.
2. Timothy Prattt: Satellite Communications, Wiley India.
3. Pritchard, Suyderhoud and Nelson: Satellite Communication Systems Engineering, Pearson
Education.
Agarwal: Satellite Communications, Khanna Publishers.
Gangliardi: Satellite Communications, CBS Publishers.
Chartrand: Satellite Communication, Cengage Learning.
Raja Rao: Fundamentals of Satellite communications, PHI Learning.
Monojit Mitra: Satellite Communication: PHI Learning.

NG

(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
EC Optical 6(3+1+2) |50 20 30 25 |25 150 |3hr |2hr
703 Communication

Course Objective:

1. To learn the basic elements of optical fiber transmission link, fiber modes configurations and
structures.

2. To understand the different kind of losses, signal distortion in optical wave guides and other
signal degradation factors.

3. To learn the various optical source materials, LED structures, quantum efficiency, Laser diodes.

4. To learn the fiber optical receivers such as PIN APD diodes, noise performance in photo
detector, receiver operation and configuration.

5. To learn the fiber optical network components, variety of networking aspects, FDDI,
SONET/SDH and operational principles WDM.

UNIT-I

Overview of Optical Fiber Communications (OFC): Motivation, optical spectral bands, key
elements of optical fiber systems.

Optical fibers: basic optical laws and definitions, optical fiber modes and configurations, mode
theory for circular waveguides, single mode fibers, graded-index fiber structure, fiber materials,
photonic crystal fibers, fiber fabrication, fiber optic cables.

UNIT-1I

Optical sources: Light emitting diodes (LED): structures, materials, quantum efficiency, LED
power, modulation of an LED. Laser diodes: modes, threshold conditions, laser diode rate equations,
external quantum efficiency, resonant frequencies, structure and radiation patterns, single mode
lasers, modulation of laser diodes.

Power launching and coupling: source to fiber power launching, fiber to fiber joints, LED
coupling to single mode fibers, fiber splicing, optical fiber connectors.

UNIT-1I

Photo detectors: pin photo detector, avalanche photodiodes, photo detector noise, detector response
time, avalanche multiplication noise.

Signal degradation in optical fibers: Attenuation: units, absorption, scattering losses, bending
losses, core and cladding losses. Signal distortion in fibers: overview of distortion origins, modal
delay, factors contributing to delay, group delay, material dispersion, waveguide dispersion,
polarization-mode dispersion. Characteristics of single mode fibers: refractive index profiles, cutoff
wavelength, dispersion calculations, mode field diameter, bending loss calculation. Specialty fibers.

UNIT-IV

Optical receivers: fundamental receiver operation, digital receiver performance, eye diagrams,
coherent detection: homodyne and heterodyne, burst mode receiver, analog receivers. Digital links:
point to point links, link power budget, rise time budget, power penalties. Analog links: overview of
analog links, carrier to noise ratio, multi channel transmission techniques.



UNIT-V

Optical technologies

Wavelength division multiplexing (WDM) concepts: operational principles of WDM, passive
optical star coupler, isolators, circulators, active optical components: MEMS technology, variable
optical attenuators, tunable optical filters, dynamic gain equalizers, polarization controller,
chromatic dispersion compensators. Optical amplifiers: basic applications and types of optical
amplifiers, Erbium Doped Fiber Amplifiers (EDFA): amplification mechanism, architecture, power
conversion efficiency and gain. Amplifier noise, optical SNR, system applications.

Performance Measurement and monitoring: measurement standards, basic test equipment, optical
power measurements, optical fiber characterization, eye diagram tests, optical time-domain
reflectometer, optical performance monitoring.

Course Outcomes: Students are able to
Recognize and classify the structures of Optical fiber and types.
Discuss the channel impairments like losses and dispersion
Analyze various coupling losses.
Classify the Optical sources and detectors and to discuss their principle.
Familiar with Design considerations of fiber optic systems.
To perform characteristics of optical fiber, sources and detectors, design as well as
conduct experiments in software and hardware, analyze the results to provide valid
conclusions.
REFERENCES:
1. Keiser: Optical Fiber Communications, TMH.
2. Senior: Optical Fiber Communication- Principles and Practices, Pearson
Education.
Agarwal: Fiber Optic Communication Systems, Wiley India.
Palais: Fiber Optics Communications, Pearson Education.
Satish Kumar: Fundamentals of optical Communications, PHI Learning.
Khare: Fiber Optics and Optoelectronics, Oxford University Press.
Ghatak and Thyagrajan: Fiber Optics and Lasers, Macmillan India  Ltd.
Gupta: Optoelectronic Devices and Systems, PHI Learning.
Sterling: Introduction to Fiber Optics, Cengage Learning.

ook wdE
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LIST OF EXPERIMENTS:
1. Launching of light into the optical fiber and calculate the numerical apertureand V-
number.
Observing Holograms and their study.
Measurement of attenuation loss in an optical fiber.
Diffraction using gratings.
Construction of Michelson interferometer.
Setting up a fiber optic analog link and study of PAM.
Setting up a fiber optic digital link and study of TDM andManchester coding.
Measurement of various misalignment losses in an optical fiber.

ONoGaR~wWN

(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
EC Microwave Engg.  [6(3+1+2) |50 20 30 25 |25 150 |3hr |2hr
704

Course Objective:
1. To understand and gain complete knowledge about Microwave devices such as
amplifiers, oscillators.

2. To understand and gain complete knowledge about microwave components
3. To understand and gain complete knowledge about microwave measurements.
4. To understand and gain complete knowledge about RF basic concepts, RF filters design.
5. To understand and gain complete knowledge about RF amplifier design.
UNIT-I

Microwave Transmission System

General representation of EM field in terms of TEM, TE and TM components, Uniform guide
structures, rectangular wave guides, Circular Wave guides, Solution in terms of various modes,
Properties of propagating and evanescent modes, Dominant modes, Normalized model voltages and
currents, Power flow and energy storage in modes frequency range of operation for single mode
working, effect of higher order modes, Strip line and micro strip lines general properties,
Comparison of coaxial, Micro strip and rectangular wave guides in terms of band width, power
handling capacity, economical consideration etc.

UNIT-1I

Microwave Networks and Component

Transmission line ports of microwave network, Scattering matrix, Properties of scattering matrix of
reciprocal, Non reciprocal, loss less, Passive networks, Examples of two, three and four port
networks, wave guide components like attenuator, Phase shifters and couplers, Flanges, Bends,
Irises, Posts, Loads, Principle of operation and properties of E-plane, H-plane Tee junctions of wave
guides, Hybrid T, Multi-hole directional coupler, Directional couplers, Microwave resonators-
rectangular. Excitation of wave guide and resonators by couplers. Principles of operation of non
reciprocal devices, properties of ferrites, Isolators and phase shifters.

UNIT-1

Microwave Solid State Devices and Application

PIN diodes, Properties and applications, Microwave detector diodes, detection characteristics,
Varactor diodes, parametric amplifier fundamentals, Manley-Rowe power relation MASER, LASER
, Amplifiers, Frequency converters and harmonic generators using varactor diodes, Transferred
electron devices, Gunn effect, Various modes of operation of Gunn oscillator, IMPATT, TRAPATT
and BARITT.

UNIT-IV

Microwave Vacuum Tube Devices

Interaction of electron beam with electromagnetic field, power transfer condition. Principles of
working of two cavity and Reflex Klystrons, arrival time curve and oscillation conditions in reflex
klystrons, mode- frequency characteristics. Effect of repeller voltage variation on power and
frequency of output. Principle of working of magnetrons. Electron dynamics in planar and
cylindrical magnetrons, Cutoff magnetic field, Resonant cavities in magnetron, n-mode operation
Mode separation techniques, Rising sun cavity and strapping. Principle of working of TWT



amplifier. Slow wave structures, Approximate gain relationship in forward wave TWT.

UNIT-V

Microwave Measurements

Square law detection, Broadband and tuned detectors. Wave-guide probes, Probe and detector
mounts, Slotted line

arrangement and VSWR meter, Measurement of wave-guide impedance at load port by slotted line,
Microwave bench components and source modulation. Measurement of scattering matrix
parameters, High, Medium and low-level power measurement techniques, Characteristics of
bolometers, bolometer mounts, Power measurement bridges, Microwave frequency measurement
techniques, calibrated resonators (transmission and absorption type). Network Analyzer and its use
in measurements.

Course Outcomes:

1. Gain knowledge and understanding of microwave analysis methods.

2. Be able to apply analysis methods to determine circuit properties of passive/active
microwave devices.

3. Know how to model and determine the performance characteristics of a microwave circuit or
system using computer aided design methods.

4. Have knowledge of basic communication link design; signal power budget, noise evaluation
and link carrier to noise ratio.

5. Have knowledge of how transmission and waveguide structures and how they are used as

elements in impedance matching and filter circuits.

REFERENCES:
1. Liao: Microwave Devices and Circuits, Pearson Education.

Das: Microwave Engineering, TMH.

Rao: Microwave Engineering, PHI Learning.

Collins: Foundations of Microwave Engineering, Wiley India.
Srivastava and Gupta: Microwave Devices and Circuits, PHI Learning.
Reich: Microwave Principles, East West Press.

Pozar: Microwave Engineering, Wiley India.

Roy and Mitra: Microwave Semiconductor Devices, PHI learning.
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LIST OF EXPERIMENTS:
Following illustrative practical should be simulated with the help of any RF simulation
software:-

1. Study the characteristics of Klystron Tube and to determine its electronic tuning
range.
2. To determine the frequency and wavelength in a rectangular wave-guide
working on TE10 mode.
To determine the Standing Wave-Ratio and reflection coefficient.
To measure an unknown impedance with Smith Chart.
To study the V-I characteristics of Gunn Diode.
To study the following characteristics of Gunn Diode.
(a) Output power and frequency as a function of voltage.
(b) Square wave modulation through PIN diode.
7. Study the function of Magic Tee by measuring the following parameters.
(a) Measurement of VSWR at different ports and
(b) Measurement of isolation and coupling coefficient.
8. Study the function of Isolator/Circulator by measuring the following parameters.

©o gk~ w



(a) Input VSWR measurement of Isolator / Circulator.
(b) Measurement of insertion loss and isolation.
9. Study the function of Attenuator (Fixed and Variable type) by measuring the
following parameters.
(a) Input VSWR measurement.
(b) Measurement of insertion loss and attenuation.
10. Study the function of Multi Hole Directional Coupler by measuring the following
parameters.
(@) To measure main line and auxiliary line VSWR.
(b) To measure the coupling factor and directivity.
11. Study of a network analyzer and measurements using it.

(Board of studies) (Dean Faculty) (Registrar)

Seal



Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
EC VLSI Design 6(3+1+2) |50 20 30 25 |25 100 |3hr (2hr
705

Course Objective:
The course is designed to give the student an understanding of the different design steps required to

carry out a complete digital VLSI (Very-Large-Scale Integration) design in silicon.
1. To teach fundamentals of VLSI circuit design and implementation using circuit simulators and
layout editors.
2. To highlight the circuit design issues in the context of VLSI technology.

UNIT I

Practical Consideration and Technology in VLSI Design

Introduction, Size and complexity of Integrated Circuits, The Microelectronics Field, IC Production
Process, Processing Steps, Packaging and Testing, MOS Processes, NMOS Process, CMOS
Process, Bipolar Technology, Hybrid Technology, Design Rules and Process Parameters.

UNIT 1l

Device Modeling

Dc Models, Small Signal Models, MOS Models, MOSFET Models in High Frequency and small
signal, Short channel devices, Sub threshold Operations, Modeling Noise Sources in MOSFET’s,
Diode Models, Bipolar Models, Passive component Models.

UNIT 11

Circuit Simulation

Introduction, Circuit Simulation Using Spice, MOSFET Model, Level 1 Large signal model, Level
2 Large Signal Model, High Frequency Model, Noise Model of MOSFET, Large signal Diode
Current, High Frequency BJT Model, BJT Noise Model, Temperature Dependence of BJT.

UNIT IV

Structured Digital Circuits and Systems

Random Logic and Structured Logic Forms, Register Storage Circuits, Quasi Static Register Cells,
A Static Register Cell, Micro coded Controllers, Microprocessor Design, Systolic Arrays, Bit-Serial
Processing Elements, Algotronix.

UNIT V

CMOS Processing Technology

Basic CMOS Technology, A Basic n-well CMOS Process, Twin Tub Processes, CMOS Process
Enhancement, Interconnects and Circuit Elements, Layout Design Rules, Latch up, Physical Origin,
Latch up Triggering, Latch up Prevention, Internal Latch up Prevention Techniques.

Course Outcomes:
1. Demonstrate a clear understanding of CMOS fabrication flow and technology scaling.
2. Design MOSFET based logic circuit
3. Draw layout of a given logic circuit
4. Realize logic circuits with different design styles



5. Demonstrate an understanding of working principle of operation of different types of
memories

Demonstrate an understanding of working principles of clocking,

7. Power reduction and distribution.

o

REFERENCES:

1. Geiger, Allen and Strader: VLSI Design Techniques for Analog and Digital
Circuits, TMH.
Sorab Gandhi: VLSI Fabrication Principles, Wiley India.
Weste and Eshraghian: Principles of CMOS VLSI design, Addison-Wesley
Weste, Harris and Banerjee: CMOS VLSI Design, Pearson-Education.
Pucknell and Eshraghian: Basic VLSI Design, PHI Learning.
Sze: VLSI Technology, TMH.
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(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
BE Minor Project & |2(0+0+2) 50 |50 100 2 hr
706 Seminar

The student should select a topic (from the subjects he has studied so far or any topic related to real
life problem). He should do the literature survey, analyze the problem and propose some solution for
the same. He should prepare a detailed (typed) report regarding the topic and should present the same
with the help of power point presentation at the end of the semester. The analysis of the problem may
be done with the help of some software or any hardware (which may be made by the student.
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
EC Industrial Training |2(0+0+2) 25 |25 50 2 hr
707

Duration: 4 weeks after the VI semester in the summer break. Assessment in VIl semester.
SCHEME OF EXAMINATION

For the assessment of industrial training undertaken by the students, following components are
considered with respective weightage.

A) Term work In Industry Marks allotted

1. Attendance and General Discipline 05
2. Daily diary Maintenance 05
3. Initiative and Participative attitude during training 05
4. Assessment of training by Industrial Supervisor/s 15
Total 30
(B) Practical/Oral Examination (Viva-voce In Institution Marks allotted
1. Training Report 20
2. Seminar and cross questioning (defense) 30
Total 50

Marks of various components in industry should be awarded to the student, in consultation with the
Training and Placement Officer (TPO)/ Faculty of the institute, who must establish contact with the
supervisor/ authorities of the organization where, students have taken training, to award the marks
for term work. During training, students will prepare a first draft of the training report in
consultation with the section incharge. After training they will prepare final draft with the help of the
TPO/ faculty of the institute. Then, they will present a seminar on their training and will face viva-
versa on training in the institute.
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
EC Elective-II 4(3+1+0) |50 20 30 - - 100 |3hr |-
801

EC-8011 Advanced Data Network

Course Objective:

1. To build an understanding of the fundamental concepts of computer networking.

2. To familiarize the student with the basic taxonomy and terminology of the computer
networking area.

3. To introduce the student to advanced networking concepts, preparing the student for
entry Advanced courses in computer networking.

4. To allow the student to gain expertise in some specific areas of networking such as the
design and maintenance of individual networks.

UNIT-I

Principles of Wireless NetworksNetwork Planning: Introduction, wireless network topologies,
cellular topology.Wireless network operation: introduction, mobility management, radio resources
and power management, security in wireless networks.

UNIT-II

Mobile Data Networks Introduction, the data-oriented CDPD network, GPRS and higher data rates,
short messaging services in  GSM, mobile application protocols.Wireless LANSs
(WLAN)Introduction, historical overview of the LAN industry, evolution of the WLAN industry,
new interest from military and service providers, a new explosion of market and technology,
wireless home networking.

UNIT-1I
IEEE 802.11 WLANSs Introduction, what is IEEE 802.11? The PHY layer, MAC sublayer, MAC
management sublayer.HIPERLAN Introduction HIPERLAN, HIPERLAN-2 Wireless Geolocation
Systems Introduction, Wireless geo location system architecture, technologies for wireless
geolocation, geolocation standards for E-911 services, performance measures for geo location
systems.

UNIT-IV

Wireless Personal Area Network (WPAN)

Introduction- IEEE 802.15 WPAN, Home RF, Bluetooth? Interference between Bluetooth and
802.11. Satellite Networks Satellite navigation and global positioning system: Introduction, radio
and satellite navigation, GPS position location principles, GPS time, GPS receivers and codes, the
C/A code, Satellite signal acquisition, GPS signal levels, timing accuracy, GPS receiver operation,
GPS C/A code accuracy, differential GPS.

UNIT-V

Optical Networks

Network Concepts: terminology, categories, layers. Network topologies: performance of passive
linear buses, performance of star architectures. SONET/SDH: transmission formats and speeds,
optical interfaces, SONET/SDH rings, SONET/SDH networks.



High speed light-wave links: links operating at 10, 40 and 160 Gbps. Optical add/drop multiplexing
(OADM): OADM configurations, reconfigurable OADM.

Optical switching: optical cross-connect, wavelength conversion, wavelength routing, optical packet
switching, optical burst switching. WDM network examples: wideband long-haul WDM networks,
narrowband metro WDM networks, passive optical network. Mitigation of transmission
impairments: chromatic dispersion compensating fiber, bragg grating dispersion compensators,
polarization mode dispersion compensation, optical amplifier gain transients.

Course Outcomes: After completing this course the student must demonstrate the knowledge and

ability to:

1. Independently understand basic computer network technology.

2. Understand and explain Data Communications System and its components.

3. ldentify the different types of network topologies and protocols.

4. Enumerate the layers of the OSI model and TCP/IP. Explain the function(s) of each
layer.

. Identify the different types of network devices and their functions within a network

. Understand and building the skills of subnetting and routing mechanisms.

7. Familiarity with the basic protocols of computer networks, and how they can be used

to assist in network design and implementation.

o Ol

REFERENCES:
1. Pahlavan and Krishnamurthy: Principles of Wireless Networks, PHI Learning.
2 Stallings: Wireless Communications and Networks, Pearson Education.
3. Keiser: Optical Fiber Communications, TMH.
4. Pratt, Bostian and Allnut: Satellite Communications, Wiley India.
5 Upena Dalal: Wireless Communications, Oxford University Press.
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EC-8012 MICROWAVE CIRCUITS

Course Objective: In-depth analysis of microwave transistor amplifiers, microwave oscillators,
detectors, mixers, microwave control circuits and microwave integrated circuits are discussed.
Practical design issues of microwave circuits will be emphasized. Materials, mask layout and
fabrication techniques of microwave integrated circuits will also be treated.

UNIT I

Transmission lines: Impedance matching and transformation Plane Electromagnetic waves,
Transmission Lines: Line Equations and analysis, Smith Chart, Impedance Matching and
transformation single stub, double stub matching, triple -stub tuner, impedance mismatch factor,
quarter wave transformer, theory of small reflections, binomial and Chebyshev transformer, tapered
transmission lines, triangular, exponential and Klopfenstein taper.

UNIT I

Field analysis of transmission lines:

Analysis of general transmission line and terminated transmission line circuits, Planar Transmission
lines, Micro strip lines.

Strip lines: Characteristic Impedance, conductor losses, Dielectric losses, Radiation Losses, Higher
order modes and dispersion, Micro strip attenuation ,high frequency properties , suspended and
inverted micro strip lines, coplanar lines, slot lines, Fin-lines, Coupled Lines. Substrates for
microwave printed circuits

UNIT 11

Microwave (solid state) Amplifiers:

BJT and FET, Power gains: definitions, Stability: stability circles, tests for unconditional stability,
Constant Power Gain Circles, Constant Mismatch Circles, Single stage and multi stage transistor
Amplifier design, Broadband transistor Amplifier Design, Power amplifiers. Basic Noise theory,
Low noise amplifier designs, Microwave amplifier designs using S-parameters.

UNIT IV

Microwave oscillators and mixers:

RF oscillators, Microwave oscillators, Oscillators Phase Noise, Frequency Multipliers, Gunn
oscillators and circuits, Transistor oscillators, Oscillator circuits and design.

Mixers: Mixer characteristics, linear and non-linear mixer operation, Mixer noise figure, Balanced
mixers, Single ended diode mixer, single ended FET mixer, image reject mixers, other mixers, Mixer
analysis using Harmonic Balancing.

UNIT V

Microwave Filters:

Periodic structures: analysis, Filter design : image parameter and insertion loss method. specification
of power loss ratio,

Filter transformations, Filter Implementations, Stepped-Impedance low -pass filters, coupled line
filters, Filters using coupled resonators, Impedance and Admittance inverters, micro strip half-wave
filter, Quarter -wave coupled cavity filters, direct -coupled cavity filters, Low-Pass filter designs,
Frequency transformations and expansions, Narrowband and wideband microwave filters.

Course Outcomes: After completing this course the students should be able to:
Understand microwave distributed circuit elements.

Understand RF and Microwave circuit elements.

Understand microwave circuit analysis techniques.

Understand transmission line circuits and Microstrip lines.

Understand S-parameters and network characterization techniques.

Apply the ZY Smith chart to design microwave matching networks.

Apply stability circles, stability criteria to solve stable and potentially unstable
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networks.
8. Design microwave small signal and power amplifiers.
9. Design microwave oscillators.
10. Design microwave detectors and mixers .
11. Design microwave control circuits.
11. Understand microwave integrated circuits (MICs).
12. Understand MIC processing technigues.

REFERENCES:

Collin: Foundations for Microwave Engineering, Wiley India.

Rizzi: Microwave Engineering- Passive Circuits, PHI Learning.
Pozar: Microwave Engineering, Wiley India.

Vendelin, Pavid and Rohde, Microwave Circuit Design, Wiley India.
Srivastava and Gupta: Microwave Devices and Circuit Design, PHI
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EC-8013 PRINCIPLES OF MANAGEMENT AND MANAGERIAL ECONOMICS

Course Objective: The purpose of this course is to expose the student to the basic concepts of
management in order to aid the student in understanding how an organization functions, and in
understanding the complexity and wide variety of issues managers face in today’s business firms.
This is an introductory level management course that deals with the basic tenets of organization and
management theory and practice. The course attempts to familiarize the student with the various
functions, processes, and activities of management and to help the student appreciate the underlying
theories that constitute the discipline of management. The is not intended to turn students into
managers but it is expected that students successfully completing this course will be knowledgeable
as to the historical, current, and future issues in management.

UNIT I

Management Concept: Management, Administration and Organization Difference and Relationship
between Organization Management and Administration. Importance of Management, Characteristics
of Management.

UNIT 11
Management: Scientific Management, Principles of Management, Process of Management,
Functions of Management, Levels of Management, Project Management.

UNIT 111
Decision Making: Introduction and Definition, Types of Decisions, Techniques of Decision Making,
Decision making under certainty Decision making under uncertainty, Decision Making under risk.

UNIT IV
Managerial Economics: Introduction, Factors Influencing Manager, Micro and Macro-economics,
Theory of the Cost, Theory of the Firm, Theory of Production Function.

UNIT V

Productivity: Input-Output Analysis, Micro-economics Applied to Plants and Industrial
Undertakings, Production and Production system, Productivity, Factors affecting Productivity,
Increasing Productivity of Resources.

Course Outcomes:
After the completion of the course, students will be able to —
1. Understand the roles of managers in firms
2. Understand the internal and external decisions to be made by managers
3. Analyze the demand and supply conditions and assess the position of a company
4. Design competition strategies, including costing, pricing, product differentiation, and market
environment according to the natures of products and the structures of the markets.
Analyze real-world business problems with a systematic theoretical framework.
6. Make optimal business decisions by integrating the concepts of economics, mathematics and
statistics.

o

REFERENCES:
1. Peter Drucker, Harper and Row: The Practice of Management.
2 Koontz: Essentials of Management, PHI Learning.
3. Staner: Management, PHI Learning.
4. Daft: Principles of Management, Cengage Learning.
5 T. N. Chhabra: Principle and Practice of Management, Dhanpat Rai, New Delhi.



6. Hirschey: Managerial Economics, Cengage Learning.

7. T. R. Banga and S.C. Sharma: Industrial Organisation and Engineering Economics,
Khanna Publishers.

8. O.P. Khanna: Industrial Engineering and Management, Dhanpat Rai.

9. Joel Dean: Managerial Economics, PHI learning.

10. V. L. Mote, Samuel Paul and G.S. Gupta: Managerial Economics Concepts & Cases,
TMH, New Delhi.

11. V. L. Mote: Managerial Economics, TMH, New Delhi.
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi

Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
EC Advanced 4(3+1+0) |50 20 30 - - 100 |3hr |-
802 Communication
System

Course Objective: To introduce students to the most recent techniques in the broad field of Wireless
Communication and to equip them with basic skills required to design such systems as well as to work
on future wireless systems.

UNIT-I

Spread Spectrum Modulation

Introduction, frequency hopping multiple access, CDMA, cellular CDMA systems, multi user
detection, time hopping impulse radio

UNIT-I1I

Orthogonal Frequency Division Multiplexing (OFDM)

Introduction, principle of OFDM, implementation of transceivers, frequency-selective channels,
channel estimation, peak to average power ratio, inter carrier interference, adaptive modulation and
capacity, multiple access, multi carrier code division multiple access, single carrier modulation with
frequency-domain equalization.

UNIT-111
Multi antenna system: smart antennas, multiple input multiple output systems, multi user MIMO.

UNIT-IV

Cognitive Radio

Problem description, cognitive transceiver architecture, principle of interweaving, spectrum sensing,
spectrum management, spectrum sharing, overlay, underlay.

UNIT V

Cooperative Communication

Introduction and motivation, fundamentals of relaying, relaying with multiple parallel relays, routing
and resource allocation in multi hop networks, routing and resource allocation in collaborative
networks, applications, network coding.

Course Outcomes: Having successfully completed this course, student will be able to demonstrate
knowledge and understanding of:

1. The fundamentals of mobile wireless channels, and the limitations of mobile channels
imposed on communication systems.

2. The architectures of mobile communications, and recent standard mobile systems, such as the
fourth generation (4G) system.

3. The foundation of understanding and working for future generation of wireless systems.



REFERENCES:

1. Molisch: Wireless Communications, Wiley India.

2. Upena Dalal: Wireless Communications, Oxford University Press.

3. Kamilo Feher: Wireless Digital Communications, PHI Learning.

4. Zeimer, Peterson and Borth: Introduction to Spread Spectrum Communication,Pearson
Education.

5. Mullet: Introduction to Wireless Telecommunication Systems and Networks, Cengage
Learning.

6. Dixon : Spread Spectrum Systems, Wiley India.
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
EC Computer 6(3+1+2) |50 20 30 25 |25 150 |3hr |2hr
803 Networks

Course Objective: To develop an understanding of modern network architectures from a design and
performance perspective. To introduce the student to the major concepts involved in wide-area
networks (WANSs), local area networks (LANs) and Wireless LANs (WLANS). To clarify network
terminology. To provide an opportunity to do network programming using TCP/IP. To give the
students experience working in programming teams. To provide a WLAN measurement experience.
To expose students to emerging technologies and their potential impact.

UNIT I

Computer Networks

Introduction, applications, types of networks, network software, reference models- OSI model,
TCP/IP model, comparison of OSI and TCP/IP models, example networks.

The Physical layer

Design Issues, review of data communication concepts (configuration, topology, transmission mode,
media- guided and unguided, types of switching etc).

UNIT 1l

The Data Link layer

Design issues, error detection and correction, data link protocols- stop and wait and sliding window
ARQ, utilization of ARQ techniques, example of data link protocol- HDLC.

The Medium Access Control Layer

Static and dynamic channel allocation, multiple access protocols- Pure and slotted ALOHA, CSMA,
Collision free protocols, limited contention protocols, CSMA/CD (ETHERNET), fast Ethernet,
Gigabit Ethernet.

UNIT 111

Wireless Protocols

The 802.11, the 802.16, Bluetooth, RFID, Data link layer switching- uses of repeaters, hubs, bridges,
switches, routers and gateways.

The Network Layer

Design Issues, Virtual Circuit and datagram networks, routing algorithms- adaptive and non-
adaptive algorithms, congestion control algorithms, quality of service, internetworking, Network
layer in the Internet- IPv4 protocol, IP addresses, IPv6 protocol, Internet control protocols, Mobile
IP.

UNIT IV

The Transport Layer

Design issues and services, Transport protocols, congestion control, UDP and TCP protocols,
performance issues.

UNIT V
The Application Layer
The Domain Name System, E-mail, World Wide Web, streaming audio and video, content delivery.



Course Outcomes: After completing this course the student must demonstrate the knowledge and
ability to:

1.

o Ol

Independently understand basic computer network technology.

2. Understand and explain Data Communications System and its components.
3.
4. Enumerate the layers of the OSI model and TCP/IP. Explain the function(s) of each

Identify the different types of network topologies and protocols.

layer.

. Identify the different types of network devices and their functions within a network
. Understand and building the skills of sub netting and routing mechanisms.
. Familiarity with the basic protocols of computer networks, and how they can be used

to assist in network design and implementation.

REFERENCES:
1. Tanenbaum: Computer Networks, Pearson Education.
2. Bertsekas and Gallager: Data Networks, PHI Learning.
3. Black: Computer Networks, PHI Learning.
4, Forouzan: Computer Networks, TMH.
5. Stallings: Computer Networking and Internet Protocol, Pearson Education.
6. Keiser: Local Area Network, TMH.
7. Forouzan: Data Communication and Networking, TMH.
8. Gupta: Data Communications and Computer Networks, PHI Learning.

LIST OF EXPERIMENTS:

Practical should be performed using Scilab/ Matlab simulation software based on the above contents.

(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
EC TV & Radar 6(3+1+2) |50 20 30 25 |25 150 |3hr |2hr
804 Engg.

Course Objective:
1. To study the analysis and synthesis of TV Pictures, Composite Video Signal, Receiver Picture
tubes and Television Camera Tubes.
2. To study the various Color Television systems with a greater emphasis on television standards.
3. To study the advanced topics in digital television and High definition television.

UNIT I

Basic Television System

Introduction: Scanning principles: sound and picture transmission, scanning process, camera pick-up
devices, video signal, transmission and reception of video signals, brightness perception and
photometric quantities, aspect ratio and rectangular scanning, persistence of vision and flicker,
vertical resolution, the Kell factor, horizontal resolution and video bandwidth, interlaced
scanning.Composite Video Signal: Lines and scanning, video signal components, horizontal sync
and blanking standards, vertical sync and blanking standards, video modulation and vestigial side
band signal, sound modulation and inter-carrier system.Television Standards: Standard channel
characteristics, reception of the vestigial side band signals, television broadcast channel,
consolidated CCIR system-B standard, various television broadcast systems.Television Pick-up
devices and Cameras: Camera lenses, auto-focus systems, television camera pick-ups, Silicon
Vidicon, CCD image sensors, video processing of camera pick-up signal.

UNIT 1l

Colour Television

Colour fundamentals: mixing of colours and colour perception, chromaticity diagram, colour
television camera, colour TV signals and transmission, NTSC, SECAM and PAL system, Trinitron
picture tube, automatic degaussing, plasma, LCD displays.Television transmission and reception:
requirement of TV broadcast transmission, design principle of TV transmitters, IF modulation,
power output stages, block diagram of TV transmitter, co-channel interference and ghost images
during propagation of television signals, antenna requirements for television system, block
schematic and function requirements for television receivers, trends in circuit design, colour
television receiver.

UNIT Il

Digital Television Technology

Merits of digital technology, fully digital television system, digital television signals, digitized video
parameters, digital video hardware, transmission of digital TV signals, bit rate reduction, digital TV
receivers, video processor unit, audio processor unit.Other television systems: Closed Circuit
television system (CCTV), Cable television system (CATV), multiplexed analog component
encoding television system (MAC TV), High definition television system (HDTV), High definition
multiplexed analog component television (HD-MAC TV), High Performance Computer Controlled
TV (HPCC TV), 3-D stereoscopic television techniques..



UNIT IV

RADAR

The Radar range equation, block diagram and operation, performance factors: prediction of range
performance, minimum detectable signal, receiver noise, probability density functions, signal to
noise ratios. Radar cross section of targets, transmitter power, pulse repetition frequency and range
ambiguities, antenna parameters.The CW radar: the Doppler effect, FM-CW radar.The Moving
Target Indicator (MTI) Radar: delay line cancellers.

UNIT V

Radar Receivers

The radar receiver, noise figure, mixers, low noise front ends, displays- type A and PPI
representations, duplexer and receiver protectors.Other Radar systems: Synthetic aperture radar, HF
over the horizon radar, Air Surveillance Radar (ASR), Bistatic radar.

Course Outcomes: The learners will be able to understand the transmission of video signals and
importance of television standards to effectively work with broadcasting applications. Also he
acquires sound knowledge of latest topics in digital video transmission.

REFERENCES:

Dhake: Television and Video Engineering, TMH.

Skolnik: Introduction to Radar Systems, TMH, New Delhi.

Gupta: Television Engineering and Video Systems, TMH, New  Delhi.

Gulati: Monochrome and Colour Television, New Age International.

Grob and Herndon: Basic Television and Video Systems, McGraw Hill International.
Peebles, Jr.: Radar Principles, Wiley India Pvt. LTD.

Edde: Radar- Principles, Technology Applications, Pearson Education.
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LIST OF EXPERIMENTS:
Section A: Television Engineering

1.
(a) To Study the Circuit Description of RF Tuner Section.
(b) To Study the RF Section by Measuring Voltages at Various Test Points.
(c) To Study the Fault Simulation and Step-by-Step Fault Finding Procedure for RF Section.

(a) To Study the Circuit Description of VIF Tuner Section.
(b) To Study the VIF Section by Measuring Voltages at Various Test Points.
(¢) To Study the Fault Simulation and Step-by-Step Fault Finding Procedure for VIF Section.

(a) To Study the Circuit Description of Video and Chroma Section Tuner Section.
(b) To Study the Video and Chroma Section by Measuring Voltages at Various Test Points.

(c¢) To Study the Fault Simulation and Step-by-Step Fault Finding Procedure for video and
Chrome Section.

(a) To Observe the Horizontal Oscillator and Horizontal Output Section through Various Test
Point.

(b) To Study the Fault Simulation and Step-by-Step Fault Finding Procedure for Horizontal
Oscillator and Horizontal Output Section.



5.
(a) To Observe the Vertical Oscillator and Vertical Output Section through Various Test Point.
(b) To Study the Fault Simulation and Step-by-Step Fault Finding Procedure for
Vertical Oscillator and Vertical Output Section.
6. To Study the Fault Simulation and Step-by-Step Fault Finding Procedure for Sound Output
Section.
7. To Study the Circuit Description of Audio and Video Section Tuner Section.
(a) To Study the System Control Section by Measuring Voltages at Various Test Points.
(b) To Study the Fault Simulation and Step-by-Step Fault Finding Procedure for System
Control Section.

Section B: RADAR
1. Study of Doppler Effect.

2. To Measure Speed of a fan and various Other Objects (Pendulum, Tuning Fork, Plate etc.)
3. To Simulate the Variable Speed of Moving Objects using Velocity Simulator.

(Board of studies) (Dean Faculty) (Registrar)
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Department: Electronics and Communication Engineering

Credits Maximum marks Allotted Duration of
Subject| Subject Name Exam.
Code Theory Practical | Total | Theo | Practi
Major [Minor |Sessio |End |Lab ry cal
nal. Sem |Work
EC Major Project 10(0+0+10) |- - - 100 |150 |250 2 hr
805

The student should prepare a working system or some design or understanding of a complex system
that he has selected from the previous semesters using system analysis tools and submit the same in
the form of a write-up i.e. detail project report. The student should maintain proper documentation of
different stages of project such as need analysis, market analysis, concept evaluation, requirement
specification, objectives, work plan, analysis, design, implementation and test plan wherever
applicable. Each student is required to prepare a project report based on the above points and present
the same at the final examination with a demonstration of the working system.
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