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 HS8151 
 

COMMUNICATIVE ENGLISH 
L T P C 

4 0 0 4 

OBJECTIVES:

 To develop the basic reading and writing skills of first year engineering and technology 
students. 

 To help learners develop their listening skills, which will, enable them listen to lectures and 
comprehend them by asking questions; seeking clarifications. 

 To help learners develop their speaking skills and speak fluently in real contexts. 
 To help learners develop vocabulary of a general kind by developing their reading skills

UNIT I        SHARING INFORMATION RELATED TO ONESELF/FAMILY& FRIENDS               12

Reading- short comprehension passages, practice in skimming-scanning and predicting- Writing- 
completing sentences- - developing hints. Listening- short texts- short formal and informal 
conversations. Speaking- introducing oneself - exchanging personal information- Language 
development- Wh- Questions- asking and answering-yes or no questions- parts of speech. 
Vocabulary development-- prefixes- suffixes- articles.- count/ uncount nouns.

UNIT II         GENERAL READING AND  FREE WRITING                                                            12 

Reading - comprehension-pre-reading-post reading- comprehension questions (multiple choice 
questions and /or short questions/ open-ended questions)-inductive reading- short narratives and 
descriptions from newspapers including dialogues and conversations (also used as short Listening 
texts)- register- Writing – paragraph writing- topic sentence- main ideas- free writing, short 
narrative descriptions using some suggested vocabulary and structures –Listening- telephonic 
conversations. Speaking – sharing information of a personal kind—greeting – taking leave- 
Language development – prepositions, conjunctions Vocabulary development- guessing 
meanings of words in context.  

UNIT III        GRAMMAR AND LANGUAGE DEVELOPMENT                                                     12 

Reading- short texts and longer passages (close reading) Writing- understanding text structure- 
use of reference words and discourse markers-coherence-jumbled sentences Listening – 
listening to longer texts and filling up the table- product description- narratives from different 
sources. Speaking- asking about routine actions and expressing opinions. Language 
development- degrees of comparison- pronouns- direct vs indirect questions- Vocabulary 
development – single word substitutes- adverbs. 

UNIT IV          READING AND LANGUAGE DEVELOPMENT                                                      12 
Reading- comprehension-reading longer texts- reading different types of texts- magazines 
Writing- letter writing, informal or personal letters-e-mails-conventions of personal email- 
Listening- listening to dialogues or conversations and completing exercises based on them. 
Speaking- speaking about oneself- speaking about one’s friend- Language development- 
Tenses- simple present-simple past- present continuous and past continuous- Vocabulary 
development- synonyms-antonyms- phrasal verbs
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UNIT V         EXTENDED WRITING                                                                                              12
Reading- longer texts- close reading –Writing- brainstorming -writing short essays –  developing 
an outline- identifying main and subordinate ideas- dialogue writing-Listening – listening to talks- 
conversations- Speaking – participating in conversations- short group conversations-Language 
development-modal verbs- present/ past perfect tense - Vocabulary development-collocations- 
fixed and semi-fixed expressions.

TOTAL: 60 PERIODS 
OUTCOMES:  
At the end of the course, learners will be able to: 

•  Read articles of a general kind in magazines and newspapers.
•  Participate effectively in informal conversations; introduce themselves and their friends and  

 express opinions in English.
•  Comprehend conversations and short talks delivered in English 
•  Write short essays of a general kind and personal letters and emails in English.

 
TEXT BOOKS: 

1.  Board of Editors. Using English A Coursebook for Undergarduate Engineers and 
Technologists. Orient BlackSwan Limited, Hyderabad: 2015 

2.  Richards, C. Jack. Interchange Students’ Book-2 New Delhi: CUP, 2015.
 

REFERENCES:
1. Bailey, Stephen. Academic Writing: A practical guide for students. New York: 

Rutledge,2011. 
2. Means,L. Thomas and Elaine Langlois.  English & Communication For Colleges. 

CengageLearning ,USA: 2007 
3. Redston, Chris &Gillies Cunningham Face2Face (Pre-intermediate Student’s Book& 

Workbook) Cambridge University Press, New Delhi: 2005
4. Comfort, Jeremy, et al. Speaking Effectively: Developing Speaking Skills for Business 

English. Cambridge University Press, Cambridge: Reprint 2011

5. Dutt P. Kiranmai and Rajeevan Geeta. Basic Communication Skills, Foundation Books: 
2013. 



18 
 

MA8151                                        ENGINEERING MATHEMATICS   –   I                        L  T   P  C 
                                                                                                                                         4  0   0   4  

OBJECTIVES : 
The goal of this course is to achieve conceptual understanding and to retain the best traditions of 
traditional calculus.  The syllabus is designed to provide the basic tools of calculus mainly for the 
purpose of modelling the engineering problems mathematically and obtaining solutions. This is a 
foundation course which mainly deals with topics such as single variable and multivariable 
calculus and plays an important role in the understanding of science, engineering, economics and 
computer science, among other disciplines.

UNIT I     DIFFERENTIAL CALCULUS                                                                                  12
Representation of functions - Limit of a function - Continuity - Derivatives - Differentiation rules - 
Maxima and Minima of functions of one variable. 

UNIT II         FUNCTIONS OF SEVERAL VARIABLES        12
Partial differentiation – Homogeneous functions and Euler’s theorem – Total derivative – Change 
of variables – Jacobians – Partial differentiation of implicit functions – Taylor’s series for functions 
of two variables – Maxima and minima of functions of two variables – Lagrange’s method of 
undetermined multipliers.

UNIT III        INTEGRAL CALCULUS    12
Definite and Indefinite integrals - Substitution rule - Techniques of Integration - Integration by 
parts, Trigonometric integrals, Trigonometric substitutions, Integration of rational functions by 
partial fraction, Integration of irrational functions - Improper integrals.  

UNIT IV         MULTIPLE INTEGRALS    12
Double integrals – Change of order of integration – Double integrals in polar coordinates – Area 
enclosed by plane curves – Triple integrals – Volume of solids – Change of variables in double 
and triple integrals. 

UNIT V         DIFFERENTIAL EQUATIONS                                                                           12                   
Higher order linear differential equations with constant coefficients - Method of variation of 
parameters – Homogenous equation of Euler’s and Legendre’s type – System of simultaneous 
linear differential equations with constant coefficients - Method of undetermined coefficients.  

 TOTAL : 60 PERIODS 
OUTCOMES:
After completing this course, students should demonstrate competency in the following 
skills:

 Use both the limit definition and rules of differentiation to differentiate functions.
 Apply differentiation to solve maxima and minima problems.
 Evaluate integrals both by using Riemann sums and by using the Fundamental Theorem of 

Calculus.
 Apply integration to compute multiple integrals, area, volume, integrals in polar 

coordinates, in addition to change of order and change of variables.
 Evaluate integrals using techniques of integration, such as substitution, partial fractions 

and integration by parts.
 Determine convergence/divergence of improper integrals and evaluate convergent 

improper integrals.
 Apply various techniques in solving differential equations.
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TEXT BOOKS :
1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 43rd Edition, 

2014.   
2. James Stewart, "Calculus: Early Transcendentals", Cengage Learning, 7th Edition, New 

Delhi, 2015. [For Units I & III - Sections 1.1, 2.2, 2.3, 2.5, 2.7(Tangents problems only), 2.8, 
3.1 to 3.6, 3.11, 4.1, 4.3, 5.1(Area problems only), 5.2, 5.3, 5.4 (excluding net change 
theorem), 5.5, 7.1 - 7.4 and 7.8].

 
REFERENCES : 

1. Anton, H, Bivens, I and Davis, S, "Calculus", Wiley, 10th Edition, 2016.
2. Jain R.K. and Iyengar S.R.K., “Advanced Engineering Mathematics”, Narosa Publications, 

New Delhi, 3rd Edition, 2007. 
3. Narayanan, S. and Manicavachagom Pillai, T. K., “Calculus" Volume I and II, 

S. Viswanathan Publishers Pvt. Ltd., Chennai, 2007. 
4. Srimantha Pal and Bhunia, S.C, "Engineering Mathematics" Oxford University Press, 2015. 
5. Weir, M.D and Joel Hass, "Thomas Calculus", 12th Edition, Pearson India, 2016.

PH8151 ENGINEERING PHYSICS 
L T P C 

3 0 0 3 

OBJECTIVES: 

 To enhance the fundamental knowledge in Physics and its applications relevant to various 
streams of Engineering and Technology. 

UNIT I            PROPERTIES OF MATTER   9 
Elasticity – Stress-strain diagram and its uses - factors affecting elastic modulus and tensile 
strength – torsional stress and deformations – twisting couple - torsion pendulum: theory and  
experiment - bending of beams - bending moment – cantilever: theory and experiment – 
uniform and non-uniform bending: theory and experiment - I-shaped girders -  stress due to 
bending in beams. 
 
UNIT II             WAVES AND FIBER OPTICS                      9 
Oscillatory motion – forced and damped oscillations: differential equation and its solution – 
plane progressive waves – wave equation. Lasers : population of energy levels, Einstein’s A 
and B coefficients derivation – resonant cavity, optical amplification (qualitative) – 
Semiconductor lasers: homojunction and  heterojunction – Fiber optics: principle, numerical 
aperture and acceptance angle - types of  optical fibres (material, refractive index, mode) – 
losses associated with optical fibers - fibre optic sensors: pressure and displacement.  
 
UNIT III            THERMAL PHYSICS  9 
Transfer of heat energy – thermal expansion of solids and liquids – expansion joints - bimetallic 
strips - thermal conduction, convection and radiation  – heat conductions in solids – thermal 
conductivity - Forbe’s and Lee’s disc method: theory and experiment - conduction through 
compound media (series and parallel) – thermal insulation – applications: heat exchangers, 
refrigerators, ovens and solar water heaters.
 
 

 

UNIT IV         QUANTUM PHYSICS                                                                                       9 
Black body radiation – Planck’s theory (derivation) – Compton effect: theory and experimental 
verification – wave particle duality – electron diffraction – concept of wave function and its 
physical significance – Schrödinger’s wave equation – time independent and time dependent 
equations – particle in a one-dimensional rigid box – tunnelling (qualitative)  - scanning 
tunnelling microscope. 
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TEXT BOOKS: 
1. Board of editors. Fluency in English A Course book for Engineering and Technology. 

Orient Blackswan, Hyderabad: 2016 
2. Sudharshana.N.P and Saveetha. C. English for Technical Communication. Cambridge 

University Press: New Delhi, 2016.

REFERENCES:
1. Raman, Meenakshi and Sharma, Sangeetha- Technical Communication Principles and 

Practice.Oxford University Press: New Delhi,2014.  
2. Kumar, Suresh. E. Engineering English. Orient Blackswan: Hyderabad,2015 

3. Booth-L. Diana, Project Work, Oxford University Press, Oxford: 2014.

4. Grussendorf, Marion, English for Presentations, Oxford University Press, Oxford: 2007

5. Means, L. Thomas and Elaine Langlois, English & Communication For Colleges. 
Cengage Learning, USA: 2007 
Students can be asked to read Tagore, Chetan Bhagat and for supplementary 
reading.

                             

MA8251                                   ENGINEERING MATHEMATICS   –   II                       L    T    P    C  
                                                                                                                            4     0    0    4 

OBJECTIVES :
This course is designed to cover topics such as Matrix Algebra, Vector Calculus, Complex 
Analysis and Laplace Transform. Matrix Algebra is one of the powerful tools to handle practical 
problems arising in the field of engineering. Vector calculus can be widely used for modelling the 
various laws of physics. The various methods of complex analysis and Laplace transforms can be 
used for efficiently solving the problems that occur in various branches of engineering disciplines.

UNIT I      MATRICES                                    12
Eigenvalues and Eigenvectors of a real matrix – Characteristic equation – Properties of 
Eigenvalues and Eigenvectors – Cayley-Hamilton theorem – Diagonalization of matrices – 
Reduction of a quadratic form to canonical form by orthogonal transformation – Nature of quadratic 
forms. 
                                                                                                                                      

UNIT II          VECTOR CALCULUS          12
Gradient and directional derivative – Divergence and curl  - Vector identities – Irrotational and 
Solenoidal vector fields – Line integral over a plane curve – Surface integral - Area of a curved 
surface - Volume integral - Green’s, Gauss divergence and Stoke’s theorems – Verification and  
application in  evaluating  line, surface  and volume integrals. 
                          
                                                                                                 

UNIT III             ANALYTIC FUNCTIONS                          12
Analytic functions – Necessary and sufficient conditions for analyticity in Cartesian and polar 
coordinates - Properties – Harmonic conjugates – Construction of analytic function - Conformal 

mapping – Mapping  by  functions 21
z

z
czczw ,,,  - Bilinear  transformation.                                                 

UNIT IV           COMPLEX INTEGRATION                                                                          12
Line integral - Cauchy’s integral theorem –  Cauchy’s integral formula – Taylor’s and Laurent’s 
series – Singularities – Residues – Residue theorem – Application of residue theorem for 
evaluation of real integrals – Use of circular contour and semicircular contour. 
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UNIT V              LAPLACE TRANSFORMS                                                           12
Existence conditions – Transforms of elementary functions – Transform of unit step function and  
unit impulse function – Basic properties – Shifting theorems -Transforms of derivatives and 
integrals – Initial and final value theorems – Inverse transforms – Convolution theorem – 
Transform of periodic functions – Application to solution of linear second order ordinary differential 
equations with constant coefficients.

                                                                                TOTAL: 60 PERIODS 
OUTCOMES:
After successfully completing the course, the student will have a good understanding of 
the following topics and their applications:  

 Eigenvalues and eigenvectors, diagonalization of a matrix, Symmetric matrices, Positive 
definite matrices and similar matrices.

 Gradient, divergence and curl of a vector point function and related identities. 
 Evaluation of line, surface and volume integrals using Gauss, Stokes and Green’s 

theorems and their verification.
 Analytic functions, conformal mapping and complex integration. 
 Laplace transform and inverse transform of simple functions, properties, various related 

theorems and application to differential equations with constant coefficients.
 

TEXT BOOKS :
1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 

43rd Edition, 2014.
2. Kreyszig Erwin, "Advanced Engineering Mathematics ", John Wiley and Sons,  

10th Edition, New Delhi, 2016.

REFERENCES : 
  

1. Bali N., Goyal M. and Watkins C., “Advanced Engineering Mathematics”, Firewall  
Media (An imprint of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7th Edition, 2009.

2. Jain R.K. and  Iyengar S.R.K., “ Advanced  Engineering  Mathematics ”,  Narosa  
Publications,  New  Delhi , 3rd Edition,  2007. 

3. O’Neil, P.V. “Advanced Engineering Mathematics”, Cengage Learning India     
Pvt., Ltd, New Delhi, 2007. 

4. Sastry, S.S, “Engineering Mathematics", Vol. I & II, PHI Learning Pvt. Ltd,  
4th Edition, New Delhi, 2014. 

5. Wylie, R.C. and Barrett, L.C., “Advanced Engineering Mathematics “Tata McGraw Hill 
Education Pvt. Ltd, 6th Edition, New Delhi, 2012.

                    
               

PH8253 PHYSICS FOR ELECTRONICS ENGINEERING
(Common to BME, ME, CC, ECE, EEE, E&I, ICE) 

L T P C 
3 0 0 3 

OBJECTIVES:
 To understand the essential principles of Physics of semiconductor device and Electron 

transport properties.  Become proficient in magnetic, dielectric and optical properties of 
materials and nano devices.
 

UNIT I           ELECTRICAL PROPERTIES OF MATERIALS  9 
Classical  free electron theory - Expression for electrical conductivity – Thermal conductivity, 
expression - Wiedemann-Franz law –  Success  and failures  - electrons in metals – Particle in a  
three dimensional box – degenerate states – Fermi- Dirac statistics – Density of energy states – 
Electron in periodic potential: Bloch thorem – metals and insulators - Energy bands in solids– tight 
binding approximation - Electron effective mass – concept of hole.
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BE8254     BASIC ELECTRICAL AND INSTRUMENTATION ENGINEERING         L T P C      
                                                                                                                                            3 0  0 3 

OBJECTIVES:
To impart knowledge on

 Operation of Three phase electrical circuits and power measurement  
 Working principles of Electrical Machines
 Working principle of Various measuring instruments

UNIT I            AC CIRCUITS AND POWER SYSTEMS                         9
Three phase power supply – Star connection – Delta connection – Balanced and Unbalanced 
Loads- Power equation – Star Delta Conversion – Three Phase Power Measurement - 
Transmission & Distribution of electrical energy – Over head Vs Underground system – Protection 
of power system – types of tariff – power factor improvement

UNIT II         TRANSFORMER                       9
Introduction - Ideal Transformer – Accounting For Finite Permeability And Core Loss – Circuit 
Model Of Transformer – Per Unit System – Determination Of Parameters Of Circuit Model Of 
Transformer – Voltage Regulation – Name Plate Rating – Efficiency – Three Phase Transformers - 
Auto Transformers 

UNIT III          DC MACHINES                                        9 
Introduction – Constructional Features– Motoring and generation principle - Emf And Torque 
equation – Circuit Model – Methods of Excitation and magnetisation characteristics – Starting and 
Speed Control – Universal Motor 

UNIT IV          AC MACHINES                                                    9 
Principle of operation of three-phase induction motors – Construction –Types – Equivalent circuit, 
Single phase Induction motors -Construction– Types–starting and speed control methods. 
Alternator- working principle–Equation of induced EMF – Voltage regulation, Synchronous motors- 
working principle-starting methods -– Torque equation – Stepper Motors – Brushless DC Motors 

UNIT V         MEASUREMENT AND INSTRUMENTATION                                                9 
Type of Electrical and electronic instruments – Classification- Types of indicating Instruments – 
Principles of Electrical Instruments –Multimeters, Oscilloscopes- Static and Dynamic 
Characteristics of Measurement – Errors in Measurement – Transducers - Classification of 
Transducers: Resistive, Inductive, Capacitive, Thermoelectric, piezoelectric, photoelectric, Hall 
effect and Mechanical  

         TOTAL: 45 PERIODS
OUTCOMES: 
At the end of the course the students will be able to 

 Understand the concept of three phase power circuits and measurement.
 Comprehend the concepts in electrical generators, motors and transformers
 Choose appropriate measuring instruments for given application 

TEXT BOOKS:
1. D P Kothari and I.J Nagarath, “Basic Electrical and Electronics Engineering”, McGraw Hill 

Education(India) Private Limited, Third Reprint ,2016
2. Giorgio Rizzoni, “Principles and Applications of Electrical Engineering”, McGraw Hill 

Education(India) Private Limited, 2010 
3. S.K.Bhattacharya “Basic Electrical and Electronics Engineering”, Pearson India, 2011

REFERENCES: 
1. Del Toro ,”Electrical Engineering Fundamentals”, Pearson Education, New Delhi,  2015. 
2. Leonard S Bobrow, “ Foundations of Electrical Engineering”, Oxford University Press, 2013 
3. Rajendra Prasad ,”Fundamentals of Electrical engineering”, Prentice Hall of India,   2006. 
4. Mittle N., “Basic Electrical Engineering”, Tata McGraw Hill Edition, 24th reprint 2016 
5.  A.E.Fitzgerald, David E Higginbotham and Arvin Grabel, “Basic Electrical Engineering”, 

McGraw Hill Education(India) Private Limited, 2009 
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EC8251                                            CIRCUIT ANALYSIS                                                   L T P C     
                                                                                                                                           4 0 0  4
OBJECTIVES:

 To introduce the basic concepts of DC and AC circuits behavior  
 To study the transient and steady state response of the circuits subjected to step and 

sinusoidal excitations.  
 To introduce different methods of circuit analysis using Network theorems, duality and 

topology.  

UNIT I           BASIC CIRCUITS ANALYSIS AND NETWORK TOPOLOGY         12 
Ohm’s Law – Kirchhoff’s laws – Mesh current and node voltage method of analysis for D.C and 
A.C. circuits - Network  terminology  -  Graph  of  a  network  -  Incidence  and  reduced incidence 
matrices – Trees –Cutsets - Fundamental cutsets - Cutset matrix – Tie sets - Link currents  and  
Tie set  schedules  -Twig  voltages  and  Cutset  schedules,  Duality  and  dual networks.

UNIT II          NETWORK THEOREMS FOR DC AND AC CIRCUITS          12
Network theorems -Superposition   theorem,  Thevenin’s   theorem,   Norton’s    theorem,   
Reciprocity  theorem, Millman’s  theorem, and Maximum power  transfer  theorem ,application of 
Network theorems- Network reduction: voltage and current division, source transformation – star 
delta conversion.

UNIT III        RESONANCE AND COUPLED CIRCUITS                                  12
Resonance - Series resonance - Parallel resonance - Variation of impedance with frequency -

Variation in current through and voltage across L and C with frequency – Bandwidth - Q factor -
Selectivity.  Self  inductance  -  Mutual  inductance  -  Dot  rule  - Coefficient  of  coupling  -  Analysis  
of  multiwinding coupled  circuits  -  Series,  Parallel connection of coupled inductors - Single tuned 
and double tuned coupled circuits. 

UNITIV           TRANSIENT ANALYSIS          12 
Natural response-Forced response - Transient response of RC, RL and RLC circuits to excitation 
by Step Signal, Impulse Signal and exponential sources - Complete response of RC, RL and RLC 
Circuits to sinusoidal excitation.

UNIT V          TWO PORT NETWORKS                     12
Two  port  networks,  Z parameters,  Y parameters, Transmission  (ABCD)  parameters,  Hybrid(H)  
Parameters, Interconnection of two port networks, Symmetrical properties of T and π networks.

TOTAL : 60 PERIODS 
OUTCOMES:  
At the end of the course, the student should be able to:
 Develop the capacity  to analyze electrical circuits, apply the circuit theorems in real time
 Design and understand and evaluate the AC and DC circuits. 

TEXT BOOKS: 
1. William  H.  Hayt,  Jr.  Jack  E.  Kemmerly  and  Steven  M.  Durbin,  “Engineering  Circuit 

Analysis” , McGraw Hill Science Engineering, Eighth Edition, 11th Reprint 2016.  
2. Joseph Edminister and Mahmood Nahvi,  “Electric  Circuits”, Schaum’s  Outline Series, 

Tata McGraw Hill Publishing Company, New Delhi, Fifth Edition Reprint 2016.  

REFERENCES:  
1. Charles K. Alexander, Mathew N.O. Sadiku, “Fundamentals of Electric Circuits”, Fifth 

Edition, 
McGraw Hill, 9th Reprint 2015.

2. A.Bruce Carlson, “Cicuits: Engineering Concepts and Analysis of Linear Electric Circuits”, 
Cengage Learning, India Edition 2nd Indian Reprint 2009.

3. Allan H.Robbins, Wilhelm C.Miller, “Circuit Analysis Theory and Practice”, Cengage 
Learning, Fifth Edition, 1st Indian Reprint 2013. 
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EC8252                                             ELECTRONIC DEVICES              L T  P C
                                                                                                                    3  0  0  3 

OBJECTIVES:
 To  acquaint  the  students  with  the  construction,  theory  and  operation  of  the  basic 

electronic devices such as PN junction diode, Bipolar and Field effect Transistors, Power 
control devices, LED, LCD and other Opto-electronic devices

UNIT I             SEMICONDUCTOR DIODE                                                                     9 
PN junction diode, Current equations, Energy Band diagram, Diffusion and drift current densities, 
forward and reverse bias characteristics, Transition and Diffusion Capacitances, Switching 
Characteristics, Breakdown in PN Junction Diodes.

UNIT II             BIPOLAR JUNCTION TRANSISTORS                                                                9 
NPN -PNP -Operations-Early effect-Current equations – Input and Output characteristics of CE, 
CB, CC - Hybrid -π model - h-parameter model, Ebers  Moll  Model- Gummel Poon-model, Multi 
Emitter Transistor.

UNIT III            FIELD EFFECT TRANSISTORS                                                   9 
JFETs – Drain and Transfer characteristics,-Current equations-Pinch off voltage and its 
significance- MOSFET- Characteristics- Threshold voltage -Channel length modulation, D-
MOSFET, E-MOSFET- Characteristics – Comparison of MOSFET with JFET.   

UNIT IV SPECIAL SEMICONDUCTOR DEVICES                                                9 
Metal-Semiconductor Junction- MESFET, FINFET, PINFET, CNTFET, DUAL GATE MOSFET, 
Schottky barrier diode-Zener diode-Varactor diode –Tunnel diode- Gallium Arsenide device, 
LASER diode, LDR. 

UNIT V POWER DEVICES AND DISPLAY DEVICES                                                       9
UJT, SCR, Diac, Triac, Power BJT- Power MOSFET- DMOS-VMOS.   LED, LCD, Photo transistor, 
Opto Coupler, Solar cell, CCD.  

TOTAL : 45 PERIODS 
OUTCOMES: 
At the end of the course the students will be able to:
  Explain the V-I characteristic of diode, UJT and SCR 
  Describe the equivalence circuits of transistors
  Operate the basic electronic devices such as PN junction diode, Bipolar and Field effect  
   Transistors, Power control devices, LED, LCD and other Opto-electronic devices 

TEXT BOOKS:
1.  Donald A Neaman, “Semiconductor Physics and Devices”, Fourth Edition, Tata Mc GrawHill  
     Inc. 2012.

2.  Salivahanan. S, Suresh Kumar. N, Vallavaraj.A, “Electronic Devices and circuits”, Third Edition,  
     Tata McGraw- Hill, 2008. 

REFERENCES:
1. Robert Boylestad and Louis Nashelsky, “Electron Devices and Circuit Theory” Pearson    

Prentice  Hall, 10th edition, July 2008.
2. R.S.Sedha, “ A Text Book of Applied Electronics” S.Chand Publications, 2006. 
3. Yang, “Fundamentals of Semiconductor devices”, McGraw Hill International Edition,     1978. 
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TEXTBOOKS:
1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 43rd Edition,  
     2014. 

2. Friedberg, A.H., Insel, A.J. and Spence, L., “Linear Algebra”, Prentice Hall of India, New Delhi,  
     2004. 

REFERENCES:  
1. Burden, R.L. and Faires, J.D, "Numerical Analysis", 9th Edition, Cengage Learning, 2016.
2. James, G. “Advanced Modern Engineering Mathematics”, Pearson Education, 2007.
3. Kolman, B. Hill, D.R., “Introductory Linear Algebra”, Pearson Education, New Delhi, First 

Reprint, 2009. 
4. Kumaresan, S., “Linear Algebra – A Geometric Approach”, Prentice – Hall of India, New 

Delhi, Reprint, 2010. 
5. Lay, D.C., “Linear Algebra and its Applications”, 5th Edition, Pearson Education, 2015. 
6. O’Neil, P.V., “Advanced Engineering Mathematics”, Cengage Learning, 2007.
7. Strang, G., “Linear Algebra and its applications”, Thomson (Brooks/Cole), New Delhi, 2005.
8. Sundarapandian, V. “Numerical Linear Algebra”, Prentice Hall of India, New Delhi, 2008. 

EC8393 FUNDAMENTALS OF DATA STRUCTURES IN C                           L T P C
                                                                                        3  0 0 3 
OBJECTIVES: 

 To learn the features of C
 To learn the linear and non-linear data structures 
 To explore the applications of linear and non-linear data structures 
 To learn to represent data using graph data structure  
 To learn the basic sorting and searching algorithms 

UNIT I  C PROGRAMMING BASICS                                                                       9 
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. Arrays – Initialization – Declaration – One dimensional and 
Two-dimensional arrays. Strings- String operations – String Arrays. Simple programs- sorting- 
searching – matrix operations.  

UNIT II FUNCTIONS, POINTERS, STRUCTURES AND UNIONS                              9 
Functions – Pass by value – Pass by reference – Recursion – Pointers - Definition – Initialization – 
Pointers arithmetic. Structures and unions - definition – Structure within a structure - Union - 
Programs using structures and Unions – Storage classes, Pre-processor directives.   

UNIT III LINEAR DATA STRUCTURES                         9
Arrays and its representations – Stacks and Queues – Linked lists – Linked list-based 
implementation of Stacks and Queues – Evaluation of Expressions – Linked list based polynomial 
addition. 

UNIT IV NON-LINEAR DATA STRUCTURES                        9
Trees – Binary Trees – Binary tree representation and traversals –Binary Search Trees – 
Applications of trees. Set representations - Union-Find operations. Graph and its representations – 
Graph Traversals.  

UNIT V SEARCHING AND SORTING ALGORITHMS                       9
Linear Search – Binary Search. Bubble Sort, Insertion sort – Merge sort – Quick sort - Hash tables 
– Overflow handling.

TOTAL: 45 PERIODS 
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OUTCOMES:  
Upon completion of the course, students will be able to:   

 Implement linear and non-linear data structure operations using C  
 Suggest appropriate linear / non-linear data structure for any given data set.  
 Apply hashing concepts for a given problem 
 Modify or suggest new data structure for an application 
 Appropriately choose the sorting algorithm for an application

TEXTBOOKS:  
 

1. Pradip Dey and Manas Ghosh, ―Programming in C, Second Edition, Oxford University
Press, 2011. 

2. Ellis Horowitz, Sartaj Sahni, Susan Anderson-Freed,―Fundamentals of Data Structures in
C, Second Edition, University Press, 2008. 

REFERENCES:  
1. Mark Allen Weiss, ―Data Structures and Algorithm Analysis in C, Second Edition,
    Pearson Education, 1996  

2. Alfred V. Aho, John E. Hopcroft and Jeffrey D. Ullman, ―Data Structures and Algorithms,  
   Pearson Education, 1983. 

3.  Robert Kruse, C.L.Tondo, Bruce Leung, Shashi Mogalla , ― Data Structures and Program  
   Design in C, Second Edition, Pearson Education, 2007  

4. Jean-Paul Tremblay and Paul G. Sorenson, ―An Introduction to Data Structures with  
   Applications, Second Edition, Tata McGraw-Hill, 1991. 

EC8351 ELECTRONIC CIRCUITS I  
 

L T
 

P C
3 0 0 3

OBJECTIVES: 

 To understand the methods of biasing transistors 
 To design and analyze single stage and multistage amplifier circuits 
 To analyze the frequency response of small signal amplifiers  
 To design and analyze the regulated DC power supplies. 
 To troubleshoot and fault analysis of power supplies. 

UNIT I           BIASING OF DISCRETE BJT, JFET AND MOSFET  9 
BJT– Need for biasing - DC Load Line and Bias Point – DC analysis of Transistor circuits - Various 
biasing methods of BJT – Bias Circuit Design - Thermal stability - Stability factors - Bias 
compensation techniques using Diode, thermistor and sensistor – Biasing BJT Switching Circuits- 
JFET - DC Load Line and Bias Point - Various biasing methods of JFET - JFET Bias Circuit 
Design - MOSFET Biasing - Biasing FET Switching Circuits. 

UNIT II         BJT AMPLIFIERS                                                                                           9
Small Signal Hybrid π equivalent circuit of BJT – Early effect - Analysis of CE, CC and CB 
amplifiers using Hybrid π equivalent circuits - AC Load Line Analysis- Darlington Amplifier - 
Bootstrap technique - Cascade, Cascode configurations - Differential amplifier, Basic BJT 
differential pair – Small signal analysis and CMRR.  

UNIT III         SINGLE STAGE FET, MOSFET AMPLIFIERS  9 
Small Signal Hybrid π equivalent circuit of FET and MOSFET - Analysis of CS, CD and CG 
amplifiers using Hybrid π equivalent circuits - Basic FET differential pair- BiCMOS circuits. 
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UNIT IV        FREQUENCY RESPONSE OF AMPLIFIERS                                                9 
Amplifier frequency response – Frequency response of transistor amplifiers with circuit capacitors 
– BJT frequency response – short circuit current gain - cut off frequency – fα, fβ and unity gain
bandwidth – Miller effect - frequency response of FET - High frequency analysis of CE and 
MOSFET CS amplifier - Transistor Switching Times. 

UNIT V       POWER SUPPLIES AND ELECTRONIC DEVICE TESTING  9 
Linear mode power supply -  Rectifiers - Filters - Half-Wave Rectifier Power Supply - Full-Wave 
Rectifier Power Supply - Voltage regulators: Voltage regulation - Linear series, shunt and 
switching Voltage Regulators - Over voltage protection - BJT and MOSFET – Switched mode 
power supply (SMPS) - Power Supply Performance and Testing - Troubleshooting and Fault 
Analysis, Design of Regulated DC Power Supply.  

TOTAL: 45 PERIODS

OUTCOMES:  
After studying this course, the student should be able to: 

 Acquire knowledge of  
 Working principles, characteristics and applications of BJT and FET 
 Frequency response characteristics of BJT and FET amplifiers 

 Analyze the performance of small signal BJT and FET amplifiers - single stage and multi 
stage amplifiers 

 Apply the knowledge gained in the design of Electronic circuits

TEXT BOOKS: 
1. Donald. A. Neamen, Electronic Circuits Analysis and Design, 3rd Edition, Mc Graw Hill 

Education (India) Private Ltd., 2010.  (Unit I-IV)
2. Robert L. Boylestad and Louis Nasheresky, “Electronic Devices and Circuit Theory”, 11th

Edition, Pearson Education, 2013. (Unit V)

REFERENCES 
1. Millman J, Halkias.C.and Sathyabrada Jit, Electronic Devices and Circuits, 4th Edition, Mc 

Graw Hill Education (India) Private Ltd., 2015.  
2. Salivahanan and N. Suresh Kumar, Electronic Devices and Circuits, 4th Edition, , Mc Graw 

Hill Education (India) Private Ltd., 2017.
3. Floyd, Electronic Devices, Ninth Edition, Pearson Education, 2012.
4. David A. Bell, Electronic Devices & Circuits, 5th Edition, Oxford University Press, 2008.  
5. Anwar A. Khan and Kanchan K. Dey, A First Course on Electronics, PHI, 2006. 
6. Rashid M, Microelectronics Circuits, Thomson Learning, 2007.

EC8352  SIGNALS AND SYSTEMS     L T P C 
4 0 0 4 

OBJECTIVES: 
 To understand the basic properties of signal & systems  
 To know the methods of characterization of LTI systems in time domain
 To analyze continuous time signals and system in the Fourier and Laplace domain 
 To analyze discrete time signals and system in the Fourier and Z transform domain

  UNIT I            CLASSIFICATION OF SIGNALS AND SYSTEMS                   12
Standard signals- Step, Ramp, Pulse, Impulse, Real and complex exponentials and Sinusoids_ 
Classification of signals – Continuous time (CT) and Discrete Time (DT) signals, Periodic & 
Aperiodic signals, Deterministic & Random signals, Energy & Power signals - Classification of 
systems- CT systems and DT systems- – Linear & Nonlinear, Time-variant & Time-invariant, 
Causal & Non-causal, Stable & Unstable. 
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UNIT II         ANALYSIS OF CONTINUOUS TIME SIGNALS  12
Fourier series for periodic signals - Fourier Transform – properties- Laplace Transforms and 
properties  

UNIT III       LINEAR TIME INVARIANT CONTINUOUS TIME SYSTEMS      12
Impulse response - convolution integrals- Differential Equation- Fourier and Laplace transforms in 
Analysis of CT systems - Systems connected in series / parallel. 

UNIT IV     ANALYSIS OF DISCRETE TIME SIGNALS                                12 
Baseband signal Sampling – Fourier Transform of discrete time signals (DTFT) – Properties of
DTFT -         Z Transform & Properties  

 
UNIT V     LINEAR TIME INVARIANT-DISCRETE TIME SYSTEMS 12 

Impulse response – Difference equations-Convolution sum- Discrete Fourier Transform and Z 
Transform Analysis of Recursive & Non-Recursive systems-DT systems connected in series and 
parallel.

TOTAL: 60 PERIODS
OUTCOMES:  
At the end of the course, the student should be able to:

 To be able to determine if a given system is linear/causal/stable 
 Capable of determining the frequency components present in a deterministic signal 
 Capable of characterizing LTI systems in the time domain and frequency domain
 To be able to compute the output of an LTI system in the time and frequency domains

TEXT BOOK: 
1. Allan V.Oppenheim, S.Wilsky and S.H.Nawab, “Signals and Systems”, Pearson, 2015.(Unit 1-

V) 

REFERENCES 
1. B. P. Lathi, “Principles of Linear Systems and Signals”, Second Edition, Oxford, 2009. 
2. R.E.Zeimer, W.H.Tranter and R.D.Fannin, “Signals & Systems - Continuous and 

Discrete”, Pearson, 2007.  
3. John Alan Stuller, “An Introduction to Signals and Systems”, Thomson, 2007.

EC8392                                        DIGITAL ELECTRONICS L T P C 
3 0 0 3 

OBJECTIVES: 
 To present the Digital fundamentals, Boolean algebra and its applications in digital 

systems 
 To familiarize with the design of various combinational digital circuits using logic gates  
 To introduce the analysis and design procedures for synchronous and asynchronous 

sequential circuits 
 To explain the various semiconductor memories and related technology  
 To introduce the electronic circuits involved in the making of logic gates 
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UNIT I           DIGITAL FUNDAMENTALS                                                                           9   
Number Systems – Decimal, Binary, Octal, Hexadecimal, 1‘s and 2‘s complements, Codes – 
Binary, BCD, Excess 3, Gray, Alphanumeric codes, Boolean theorems, Logic gates, Universal 
gates, Sum of products and product of sums, Minterms and Maxterms, Karnaugh map 
Minimization and Quine-McCluskey method of minimization.  

UNIT II            COMBINATIONAL CIRCUIT DESIGN                                                                9   
Design of Half and Full Adders, Half and Full Subtractors, Binary Parallel Adder – Carry look 
ahead Adder, BCD Adder, Multiplexer, Demultiplexer, Magnitude Comparator, Decoder, 
Encoder, Priority Encoder. 

UNIT III          SYNCHRONOUS SEQUENTIAL CIRCUITS                                                    9   
Flip flops – SR, JK, T, D, Master/Slave FF – operation and excitation tables, Triggering of FF, 
Analysis and design of clocked sequential circuits – Design - Moore/Mealy models, state 
minimization, state assignment, circuit implementation – Design of Counters- Ripple Counters, 
Ring Counters, Shift registers, Universal Shift Register.

UNIT IV          ASYNCHRONOUS SEQUENTIAL CIRCUITS                                                   9  
Stable and Unstable states, output specifications, cycles and races, state reduction, race free 
assignments, Hazards, Essential Hazards, Pulse mode sequential circuits, Design of Hazard 
free circuits. 

UNIT V         MEMORY DEVICES AND DIGITAL INTEGRATED CIRCUITS                          9   

Basic memory structure – ROM -PROM – EPROM – EEPROM –EAPROM, RAM – Static and 
dynamic RAM -  Programmable Logic Devices – Programmable Logic Array (PLA) - 
Programmable Array Logic (PAL) – Field Programmable Gate Arrays (FPGA) - Implementation 
of combinational logic circuits using PLA, PAL.  

Digital integrated circuits: Logic levels, propagation delay, power dissipation, fan-out and fan-
in, noise margin, logic families and their characteristics-RTL, TTL, ECL, CMOS

TOTAL: 45  PERIODS
OUTCOMES:  
At the end of the course:
 Use digital electronics in the present contemporary world
 Design various combinational digital circuits using logic gates 
 Do the analysis and design procedures for synchronous and asynchronous sequential 

circuits
 Use the semiconductor memories and related technology
 Use electronic circuits involved in the design of logic gates

TEXT BOOK: 
1. M. Morris Mano and Michael D. Ciletti, “Digital Design”, 5th Edition, Pearson, 2014.  

REFERENCES:

1.  Charles H.Roth. “Fundamentals of Logic Design”, 6th Edition, Thomson Learning, 2013.  
2.  Thomas L. Floyd, “Digital Fundamentals”, 10th Edition, Pearson Education Inc, 2011 
3.  S.Salivahanan and S.Arivazhagan“Digital Electronics”, Ist Edition, Vikas Publishing 

House pvt Ltd, 2012. 
4.  Anil K.Maini “Digital Electronics”, Wiley, 2014. 

5.  A.Anand Kumar “Fundamentals of Digital Circuits”, 4th Edition, PHI Learning Private 
Limited, 2016.

6.  Soumitra Kumar Mandal “ Digital Electronics”, McGraw Hill Education Private Limited, 
2016. 
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EC8391               CONTROL SYSTEMS ENGINEERING L T P C 
3 0 0 3 

OBJECTIVES: 
 To introduce the components and their representation of control systems 
 To learn various methods for analyzing the time response, frequency response and 

stability of the systems. 
 To learn the various approach for the state variable analysis. 

UNIT I SYSTEMS COMPONENTS AND THEIR REPRESENTATION 9 
Control System: Terminology and Basic Structure-Feed forward and Feedback control theory-
Electrical and Mechanical Transfer Function Models-Block diagram Models-Signal flow graphs 
models-DC and AC servo Systems-Synchronous -Multivariable control system

UNIT II TIME RESPONSE ANALYSIS  9 
Transient response-steady state response-Measures of performance of the standard first order 
and second order system-effect on an additional zero and an additional pole-steady error constant 
and system- type number-PID control-Analytical design for PD, PI,PID control systems     

UNIT III FREQUENCY RESPONSE AND SYSTEM ANALYSIS  9 
Closed loop frequency response-Performance specification in frequency domain-Frequency 
response of standard second order system- Bode Plot - Polar Plot- Nyquist plots-Design of 
compensators using Bode plots-Cascade lead compensation-Cascade lag compensation-Cascade 
lag-lead compensation 

UNIT IV CONCEPTS OF STABILITY ANALYSIS  9 
Concept of stability-Bounded - Input Bounded - Output stability-Routh stability criterion-Relative 
stability-Root locus concept-Guidelines for sketching root locus-Nyquist stability criterion. 

UNIT V CONTROL SYSTEM ANALYSIS USING STATE VARIABLE METHODS  9 

State variable representation-Conversion of state variable models to transfer functions-Conversion 
of transfer functions to state variable models-Solution of state equations-Concepts of 
Controllability and Observability-Stability of linear systems-Equivalence between transfer function 
and state variable representations-State variable analysis of digital control system-Digital control 
design using state feedback. 

TOTAL:45 PERIODS
OUTCOMES:  
Upon completion of the course, the student should be able to:
 Identify the various control system components and their representations. 
 Analyze the various time domain parameters.
 Analysis the various frequency response plots and its system. 
 Apply the concepts of various system stability criterions.
 Design various transfer functions of digital control system using state variable models. 

TEXT BOOK: 
1. M.Gopal, “Control System – Principles and Design”, Tata McGraw Hill, 4th Edition, 2012. 

REFERENCES:
1. J.Nagrath and M.Gopal, “Control System Engineering”, New Age International Publishers, 

5 th Edition, 2007.
2. K. Ogata, ‘Modern Control Engineering’, 5th edition, PHI, 2012.
3. S.K.Bhattacharya, Control System Engineering, 3rd Edition, Pearson, 2013.

4. Benjamin.C.Kuo, “Automatic control systems”, Prentice Hall of India, 7th Edition,1995.  
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OUTCOMES: 
        Upon successful completion of the course, students should be able to: 

 Understand the fundamental knowledge of the concepts of probability and have knowledge 
of standard distributions which can describe real life phenomenon.

 Understand the basic concepts of one and two dimensional random variables and apply in  
engineering applications. 

 Apply the concept random processes in engineering disciplines.
 Understand and apply the concept of correlation and spectral densities.
 The students will have an exposure of various distribution functions and help in acquiring 

skills in handling situations involving more than one variable. Able to analyze the response 
of random inputs to linear time invariant systems.

TEXT BOOKS:
1. Ibe, O.C.," Fundamentals of Applied Probability and Random Processes ", 1st Indian Reprint, 

Elsevier, 2007.
2. Peebles, P.Z., "Probability, Random Variables and Random Signal Principles ", Tata McGraw 

Hill, 4th Edition, New Delhi, 2002.

REFERENCES: 
1. Cooper. G.R., McGillem. C.D., "Probabilistic Methods of Signal and System Analysis", Oxford 

University Press, New Delhi, 3rd Indian Edition, 2012.
2. Hwei Hsu, "Schaum’s Outline of Theory and Problems of Probability, Random  

Variables and Random Processes ", Tata McGraw Hill Edition, New Delhi, 2004. 
3. Miller. S.L. and Childers. D.G., “Probability and Random Processes with Applications to Signal 

Processing and Communications ", Academic Press, 2004. 
4. Stark. H. and Woods. J.W., “Probability and Random Processes with Applications to Signal 

Processing ", Pearson Education, Asia, 3rd Edition, 2002.
5. Yates. R.D. and Goodman. D.J., “Probability and Stochastic Processes", Wiley India Pvt. Ltd., 

Bangalore, 2nd Edition, 2012.

                                                    

 

 
EC8452 ELECTRONIC CIRCUITS II

 
L T P

 
C

3 0 0 3
 
OBJECTIVES: 

 To give a comprehensive exposure to all types of amplifiers and oscillators 
constructed with discrete components. This helps to develop a strong basis for 
building linear and digital integrated circuits 

 To study about feedback amplifiers and oscillators principles 
 To design oscillators. 
 To study about turned amplifier. 
 To understand the analysis and design of LC and RC oscillators, amplifiers, multi 

vibrators, power amplifiers and DC convertors. 
 

UNIT I            FEEDBACK AMPLIFIERS AND STABILITY 9
Feedback Concepts – gain with feedback – effect of feedback on gain stability, distortion, 
bandwidth, input and output impedances; topologies of feedback amplifiers – analysis of 
series-series, shunt-shunt and shunt-series feedback amplifiers-stability problem-Gain and 
Phase-margins-Frequency compensation.
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UNIT II           OSCILLATORS   9
Barkhausen criterion for oscillation – phase shift, Wien bridge - Hartley & Colpitt’s 
oscillators – Clapp oscillator-Ring oscillators and crystal oscillators – oscillator amplitude 
stabilization. 
 
UNIT III          TUNED AMPLIFIERS   9
Coil losses, unloaded and loaded Q of tank circuits, small signal tuned amplifiers –
Analysis of capacitor coupled single tuned amplifier – double tuned amplifier - effect of 
cascading single tuned and double tuned amplifiers on bandwidth – Stagger tuned 
amplifiers - Stability of tuned amplifiers – Neutralization - Hazeltine neutralization method.
 
UNIT IV        WAVE SHAPING AND MULTIVIBRATOR CIRCUITS   9
Pulse circuits – attenuators – RC integrator and differentiator circuits – diode clampers 
and clippers –Multivibrators - Schmitt Trigger- UJT Oscillator.
 
UNIT V         POWER AMPLIFIERS AND DC CONVERTERS   9
Power amplifiers- class A-Class B-Class AB-Class C-Power MOSFET-Temperature 
Effect- Class AB Power amplifier using MOSFET –DC/DC convertors – Buck, Boost, 
Buck-Boost analysis and design 
 TOTAL: 45  PERIODS 

 
OUTCOMES:  

Upon completion of the course, the student should be able to:
 Analyze different types of amplifier, oscillator and multivibrator circuits
 Design BJT amplifier and oscillator circuits 
 Analyze transistorized amplifier and oscillator circuits
 Design and analyze feedback amplifiers
 Design LC and RC oscillators, tuned amplifiers, wave shaping circuits, 

multivibrators, power amplifier and DC convertors.

TEXT BOOKS: 
1.  Sedra and Smith, “Micro Electronic Circuits”; Sixth Edition, Oxford University Press,

2011. (UNIT I, III,IV,V)
2.  Jacob Millman, ‘Microelectronics’, McGraw Hill, 2nd Edition, Reprinted, 2009.

(UNIT I,II,IV,V) 

REFERENCES: 

1.  Robert L. Boylestad and Louis Nasheresky, “Electronic Devices and Circuit 
Theory”, 10th  Edition, Pearson Education / PHI, 2008

2.  David A. Bell, “Electronic Devices and Circuits”, Fifth Edition, Oxford University 
Press, 2008. 

3.  Millman J. and Taub H., “Pulse Digital and Switching Waveforms”, TMH, 2000. 
4.  Millman and Halkias. C., Integrated Electronics, TMH, 2007.
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EC8491                      COMMUNICATION THEORY L T P C
3 0 0 3

OBJECTIVES: 
 To introduce the concepts of various analog modulations and their spectral characteristics 
 To understand the properties of random process
 To know the effect of noise on communication systems
 To know the principles of sampling & quantization 

 
UNIT I AMPLITUDE MODULATION 9
Amplitude Modulation- DSBSC, DSBFC, SSB, VSB - Modulation index, Spectra, Power relations 
and Bandwidth – AM Generation – Square law and Switching modulator, DSBSC Generation – 
Balanced and Ring Modulator, SSB Generation – Filter, Phase Shift and Third Methods, VSB 
Generation – Filter Method, Hilbert Transform, Pre-envelope & complex envelope –comparison of 
different AM techniques, Superheterodyne Receiver

UNIT II ANGLE MODULATION   9
Phase and frequency modulation, Narrow Band and Wide band FM – Modulation index, Spectra, 
Power relations and Transmission Bandwidth - FM modulation –Direct and Indirect methods, FM 
Demodulation – FM to AM conversion, FM Discriminator - PLL as FM Demodulator. 

UNIT III RANDOM PROCESS   9
Random variables, Random Process, Stationary Processes, Mean, Correlation & Covariance 
functions, Power Spectral Density, Ergodic Processes, Gaussian Process, Transmission of a 
Random Process Through a LTI filter.

UNIT IV NOISE CHARACTERIZATION         9
Noise sources – Noise figure, noise temperature and noise bandwidth – Noise in cascaded 
systems. Representation of Narrow band noise –In-phase and quadrature, Envelope and Phase – 
Noise performance analysis in AM & FM systems – Threshold effect, Pre-emphasis and de-
emphasis for FM.  

UNIT V SAMPLING & QUANTIZATION   9

Low pass sampling – Aliasing- Signal Reconstruction-Quantization - Uniform & non-uniform 
quantization - quantization noise - Logarithmic Companding –PAM, PPM, PWM, PCM – TDM, 
FDM.

TOTAL: 45  PERIODS
OUTCOMES:
At the end of the course, the student should be able to:  
 Design AM communication systems 
 Design Angle modulated communication systems  
 Apply the concepts of Random Process to the design of Communication systems 
 Analyze the noise performance of AM and FM systems  
 Gain knowledge in sampling and quantization 

TEXT BOOKS: 
1. J.G.Proakis, M.Salehi, “Fundamentals of Communication Systems”, Pearson Education 

2014. (UNIT I-IV) 
2. Simon Haykin, “Communication Systems”, 4th Edition, Wiley, 2014.(UNIT I-V)
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REFERENCES:
1. B.P.Lathi, “Modern Digital and Analog Communication Systems”, 3rd Edition, Oxford 

University Press, 2007.

2. D.Roody, J.Coolen,―Electronic Communications, 4th edition PHI 2006
3. A.Papoulis, “Probability, Random variables and Stochastic Processes”, McGraw Hill, 3rd 

edition, 1991. 
4. B.Sklar, “Digital Communications Fundamentals and Applications”, 2nd Edition Pearson 

Education 2007  
5. H P Hsu, Schaum Outline Series - “Analog and Digital Communications” TMH 2006 
6. Couch.L., "Modern Communication Systems", Pearson, 2001.  

EC8451               ELECTROMAGNETIC FIELDS L T P C
4 0 0 4

OBJECTIVES: 
 To gain conceptual and basic mathematical understanding of electric and magnetic fields in 

free space and in materials 

 To understand the coupling between electric and magnetic fields through Faraday's law, 
displacement current and Maxwell's equations 

 To understand wave propagation in lossless and in lossy media  

 To be able to solve problems based on the above concepts 

UNIT I INTRODUCTION 12 
Electromagnetic model, Units and constants, Review of vector algebra, Rectangular, cylindrical 
and spherical coordinate systems, Line, surface and volume integrals, Gradient of a scalar field, 
Divergence of a vector field, Divergence theorem, Curl of a vector field, Stoke's theorem, Null 
identities, Helmholtz's theorem 

UNIT II ELECTROSTATICS 12 
Electric field, Coulomb's law, Gauss's law and applications, Electric potential, Conductors in static 
electric field, Dielectrics in static electric field, Electric flux density and dielectric constant, 
Boundary conditions, Capacitance, Parallel, cylindrical and spherical capacitors, Electrostatic 
energy, Poisson's and Laplace's equations, Uniqueness of electrostatic solutions, Current density 
and Ohm's law, Electromotive force and Kirchhoff's voltage law, Equation of continuity and 
Kirchhoff's current law 

UNIT III      MAGNETOSTATICS   12 
Lorentz force equation, Law of no magnetic monopoles, Ampere's law, Vector magnetic potential, 
Biot-Savart law and applications, Magnetic field intensity and idea of relative permeability, 
Magnetic circuits, Behaviour of magnetic materials, Boundary conditions, Inductance and 
inductors, Magnetic energy, Magnetic forces and torques

UNIT IV TIME-VARYING FIELDS AND MAXWELL's EQUATIONS   12 
Faraday's law, Displacement current and Maxwell-Ampere law, Maxwell's equations, Potential 
functions, Electromagnetic boundary conditions, Wave equations and solutions, Time-harmonic 
fields 

UNIT V PLANE ELECTROMAGNETIC WAVES  12 

Plane waves in lossless media, Plane waves in lossy media (low-loss dielectrics and good 
conductors), Group velocity, Electromagnetic power flow and Poynting vector, Normal incidence at 
a plane conducting boundary, Normal incidence at a plane dielectric boundary 

TOTAL:60 PERIODS 
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OUTCOMES:  
By the end of this course, the student should be able to: 
 Display an understanding of fundamental electromagnetic laws and concepts 
 Write Maxwell's equations in integral, differential and phasor forms and explain their physical 

meaning 
 Explain electromagnetic wave propagation in lossy and in lossless media 
 Solve simple problems requiring estimation of electric and magnetic field quantities based on 

these concepts and laws 

TEXT BOOKS: 
1. D.K. Cheng, Field and wave electromagnetics, 2nd ed., Pearson (India), 1989 (UNIT I, II,III 

IV,V)
2. W.H. Hayt and J.A. Buck, Engineering electrmagnetics, 7th ed., McGraw-Hill (India), 2006 

(UNIT I-V) 

REFERENCES 

1. D.J. Griffiths, Introduction to electrodynamics, 4th ed., Pearson (India), 2013
2. B.M. Notaros, Electromagnetics, Pearson: New Jersey, 2011 
3. M.N.O. Sadiku and S.V. Kulkarni, Principles of electromagnetics, 6th ed., Oxford (Asian 

Edition), 2015 

 
EC8453 LINEAR INTEGRATED CIRCUITS

L T P C 
3 0 0 3 

OBJECTIVES: 
 To introduce the basic building blocks of linear integrated circuits
 To learn the linear and non-linear applications of operational amplifiers 
 To introduce the theory and applications of analog multipliers and PLL
 To learn the theory of ADC and DAC
 To introduce the concepts of waveform generation and introduce some special function 

ICs 

UNIT I               BASICS OF OPERATIONAL AMPLIFIERS   9
Current mirror and current sources, Current sources as active loads, Voltage sources, Voltage 
References, BJT Differential amplifier with active loads, Basic information about op-amps – Ideal 
Operational Amplifier - General operational amplifier stages -and internal circuit diagrams of IC 
741, DC and AC performance characteristics, slew rate, Open and closed loop configurations – 
JFET Operational Amplifiers – LF155 and TL082.  

UNIT II               APPLICATIONS OF OPERATIONAL AMPLIFIERS  9 
Sign Changer, Scale Changer, Phase Shift Circuits, Voltage Follower, V-to-I and I-to-V converters, 
adder, subtractor, Instrumentation amplifier, Integrator, Differentiator, Logarithmic amplifier, 
Antilogarithmic amplifier, Comparators, Schmitt trigger, Precision rectifier, peak detector, clipper 
and clamper, Low-pass, high-pass and band-pass Butterworth filters.

UNIT III             ANALOG MULTIPLIER AND PLL  9 
Analog Multiplier using Emitter Coupled Transistor Pair - Gilbert Multiplier cell – Variable 
transconductance technique, analog multiplier ICs and their applications, Operation of the basic 
PLL, Closed loop analysis, Voltage controlled oscillator, Monolithic PLL IC 565, application of PLL 
for AM detection, FM detection, FSK modulation and demodulation and Frequency synthesizing 
and clock synchronisation. 
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Components and Accessories:  
Transistors, Resistors, Capacitors, diodes, Zener diodes, Bread Boards, Transformers, wires, 
Power transistors, Potentiometer, A/D and D/A convertors, LEDs . 

Note: Op-Amps uA741, LM 301, LM311, LM 324, LM317, LM723, 7805, 7812, 2N3524, 2N3525, 
2N3391, AD 633, LM 555, LM 565 may be used. 

EC8501          DIGITAL COMMUNICATION L T P C 
3 0 0 3 

OBJECTIVES: 
 To study the limits set by Information Theory 
 To study the various waveform coding schemes 
 To learn the various baseband transmission schemes  
 To understand the various band pass signaling schemes
 To know the fundamentals of channel coding

 
UNIT I INFORMATION THEORY  9 
Discrete Memoryless source, Information, Entropy, Mutual Information - Discrete Memoryless 
channels – Binary Symmetric Channel, Channel Capacity - Hartley - Shannon law - Source coding 
theorem - Shannon - Fano & Huffman codes.

UNIT II          WAVEFORM CODING & REPRESENTATION   9
Prediction filtering and DPCM - Delta Modulation - ADPCM & ADM principles-Linear Predictive 
Coding- Properties of Line codes- Power Spectral Density of Unipolar / Polar RZ & NRZ – Bipolar 
NRZ - Manchester  

UNIT III        BASEBAND TRANSMISSION & RECEPTION   9
ISI – Nyquist criterion for distortion less transmission – Pulse shaping – Correlative coding - Eye 
pattern – Receiving Filters- Matched Filter, Correlation receiver, Adaptive Equalization

UNIT IV         DIGITAL MODULATION SCHEME   9
Geometric Representation of signals - Generation, detection, PSD & BER of Coherent BPSK, 
BFSK & QPSK - QAM - Carrier Synchronization - Structure of Non-coherent Receivers - Principle 
of DPSK.

UNIT V           ERROR CONTROL CODING   9

Channel coding theorem - Linear Block codes - Hamming codes - Cyclic codes - Convolutional 
codes - Viterbi Decoder.

TOTAL:45 PERIODS
OUTCOMES: 
Upon completion of the course, the student should be able to

 Design PCM systems 
 Design and implement base band transmission schemes 
 Design and implement band pass signaling schemes  
 Analyze the spectral characteristics of band pass signaling schemes and their noise 

performance  
 Design error control coding schemes 
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TEXT BOOK: 
1. S. Haykin, “Digital Communications”, John Wiley, 2005 (Unit I –V)

REFERENCES 

1. B. Sklar, “Digital Communication Fundamentals and Applications”, 2nd Edition, Pearson 
Education, 2009  

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

3. H P Hsu, Schaum Outline Series - “Analog and Digital Communications”, TMH 2006  

4. J.G Proakis, “Digital Communication”, 4th Edition, Tata Mc Graw Hill Company, 2001. 

EC8553 DISCRETE-TIME SIGNAL PROCESSING L T P C
4 0 0 4

OBJECTIVES:  
 To learn discrete fourier transform, properties of DFT and its application to linear filtering 
 To understand the characteristics of digital filters, design digital IIR and FIR filters and 

apply these filters to filter undesirable signals in various frequency bands 
 To understand the effects of finite precision representation on digital filters 
 To understand the fundamental concepts of multi rate signal processing and its 

applications 
 To introduce the concepts of adaptive filters and its application to communication 

engineering 

UNIT I                 DISCRETE FOURIER TRANSFORM 12 
Review of signals and systems, concept of frequency in discrete-time signals, summary of 
analysis & synthesis equations for FT & DTFT, frequency domain sampling, Discrete Fourier 
transform (DFT) - deriving DFT from DTFT, properties of DFT - periodicity, symmetry, circular 
convolution. Linear filtering using DFT. Filtering long data sequences - overlap save and overlap 
add method. Fast computation of DFT - Radix-2 Decimation-in-time (DIT) Fast Fourier transform 
(FFT), Decimation-in-frequency (DIF) Fast Fourier transform (FFT). Linear filtering using FFT.  
 
UNIT II                INFINITE IMPULSE RESPONSE FILTERS               12 
Characteristics of practical frequency selective filters. characteristics of commonly used analog 
filters - Butterworth filters, Chebyshev filters. Design of IIR filters from analog filters (LPF, HPF, 
BPF, BRF) - Approximation of derivatives, Impulse invariance method, Bilinear transformation. 
Frequency transformation in the analog domain. Structure of IIR filter - direct form I, direct form II, 
Cascade, parallel realizations.  

UNIT III             FINITE IMPULSE RESPONSE FILTERS                12 
Design of FIR filters - symmetric and Anti-symmetric FIR filters - design of linear phase FIR filters 
using Fourier series method - FIR filter design using windows (Rectangular, Hamming and 
Hanning window), Frequency sampling method.  FIR filter structures - linear phase structure, 
direct form realizations
 

UNIT IV              FINITE WORD LENGTH EFFECTS                12 
Fixed point and floating point number representation - ADC - quantization - truncation and 
rounding - quantization noise - input / output quantization - coefficient quantization error - product 
quantization error - overflow error - limit cycle oscillations due to product quantization and 
summation - scaling to prevent overflow. 
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UNIT V INTRODUCTION TO DIGITAL SIGNAL PROCESSORS 12 
       

DSP functionalities -  circular buffering – DSP architecture – Fixed and Floating point architecture 
principles – Programming – Application examples. 
 
 TOTAL:60PERIODS 
OUTCOMES: 
At the end of the course, the student should be able to
 Apply DFT for the analysis of digital signals and systems
 Design IIR and FIR filters
 Characterize the effects of finite precision representation on digital filters 
 Design multirate filters 
 Apply adaptive filters appropriately in communication systems 

 
TEXT BOOK:

1. John G. Proakis & Dimitris G.Manolakis, “Digital Signal Processing – Principles, 
Algorithms & Applications”, Fourth Edition, Pearson Education / Prentice Hall, 2007. 
(UNIT I – V) 

 
REFERENCES: 

1. Emmanuel C. Ifeachor & Barrie. W. Jervis, “Digital Signal Processing”, Second Edition, 
Pearson Education / Prentice Hall, 2002.  

2. A. V. Oppenheim, R.W. Schafer and J.R. Buck, “Discrete-Time Signal Processing”, 8th 
Indian Reprint, Pearson, 2004.  

3. Sanjit K. Mitra, “Digital Signal Processing – A Computer Based Approach”, Tata Mc Graw 
Hill, 2007. 

4. Andreas Antoniou, “Digital Signal Processing”, Tata Mc Graw Hill, 2006.  

EC8552                          COMPUTER ARCHITECTURE AND ORGANIZATION               L  T  P C 
3   0  0  3 

OBJECTIVES: 
 To make students understand the basic structure and operation of digital computer
 To familiarize with implementation of fixed point and floating-point arithmetic operations
 To study the design of data path unit and control unit for processor  
 To understand the concept of various memories and interfacing 
 To introduce the parallel processing technique

UNIT I             COMPUTER ORGANIZATION & INSTRUCTIONS                  9 
Basics of a computer system: Evolution, Ideas, Technology, Performance, Power wall, 
Uniprocessors to Multiprocessors. Addressing and addressing modes. Instructions: Operations 
and Operands, Representing instructions, Logical operations, control operations.  

UNIT II            ARITHMETIC  9 
Fixed point Addition, Subtraction, Multiplication and Division. Floating Point arithmetic, High 
performance arithmetic, Subword parallelism 

UNIT III          THE PROCESSOR 9 
Introduction, Logic Design Conventions, Building a Datapath - A Simple Implementation scheme - 
An Overview of Pipelining - Pipelined Datapath and Control. Data Hazards: Forwarding versus 
Stalling, Control Hazards, Exceptions, Parallelism via Instructions. 
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UNIT IV         MEMORY AND I/O ORGANIZATION 9 
Memory hierarchy, Memory Chip Organization, Cache memory, Virtual memory. 
Parallel Bus Architectures, Internal Communication Methodologies, Serial Bus Architectures, Mass 
storage, Input and Output Devices.

UNIT V          ADVANCED COMPUTER ARCHITECTURE                         9 

Parallel processing architectures and challenges, Hardware multithreading, Multicore and shared 
memory multiprocessors, Introduction to Graphics Processing Units, Clusters and Warehouse 
scale computers - Introduction to Multiprocessor network topologies. 

TOTAL:45 PERIODS
OUTCOMES:  
At the end of the course, the student should be able to 
 Describe data representation, instruction formats and the operation of a digital computer
 Illustrate the fixed point and floating-point arithmetic for ALU operation
 Discuss about implementation schemes of control unit and pipeline performance
 Explain the concept of various memories, interfacing and organization of multiple processors 
 Discuss parallel processing technique and unconventional architectures 

 
TEXT BOOKS: 
1. David A. Patterson and John L. Hennessey, “Computer Organization and Design”, Fifth 

edition, Morgan Kauffman / Elsevier, 2014. (UNIT I-V) 

2. Miles J. Murdocca and Vincent P. Heuring, “Computer Architecture and Organization: An 
Integrated approach”, Second edition, Wiley India Pvt Ltd, 2015 (UNIT IV,V) 

REFERENCES 

1. V. Carl Hamacher, Zvonko G. Varanesic and Safat G. Zaky, “Computer Organization“,   Fifth 
edition, Mc Graw-Hill Education India Pvt Ltd, 2014. 

2. William Stallings “Computer Organization and Architecture”, Seventh Edition, Pearson 
Education, 2006.

3. Govindarajalu, “Computer Architecture and Organization, Design Principles and Applications", 
Second edition, McGraw-Hill Education India Pvt Ltd, 2014.  

EC8551                 COMMUNICATION NETWORKS L T P C 
3 0 0 3 

OBJECTIVES: 
The student should be made to:  

 Understand the division of network functionalities into layers.  
 Be familiar with the components required to build different types of networks  
 Be exposed to the required functionality at each layer  
 Learn the flow control and congestion control algorithms 

UNIT I   FUNDAMENTALS & LINK LAYER 9 
Overview of Data Communications- Networks – Building Network and its types– Overview of 
Internet - Protocol Layering -  OSI Mode – Physical Layer – Overview of Data and Signals  - 
introduction to Data Link Layer - Link layer Addressing-  Error Detection and Correction
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UNIT III          SEQUENTIAL CIRCUIT DESIGN   9
Static latches and Registers, Dynamic latches and Registers, Pulse Registers, Sense Amplifier 
Based Register, Pipelining, Schmitt Trigger, Monostable Sequential Circuits, Astable Sequential 
Circuits.  
 

Timing Issues : Timing Classification Of Digital System, Synchronous Design. 

 
UNIT IV        DESIGN OF ARITHMETIC BUILDING BLOCKS AND SUBSYSTEM   9
Arithmetic Building Blocks: Data Paths, Adders, Multipliers, Shifters, ALUs, power and speed 
tradeoffs, Case Study: Design as a tradeoff. 

Designing Memory and Array structures: Memory Architectures and Building Blocks, Memory 
Core, Memory Peripheral Circuitry. 

UNIT V         IMPLEMENTATION STRATEGIES AND TESTING   9

FPGA Building Block Architectures, FPGA Interconnect Routing Procedures. Design for 
Testability: Ad Hoc Testing, Scan Design, BIST, IDDQ Testing, Design for Manufacturability, 
Boundary Scan. 
 TOTAL : 45  PERIODS
OUTCOMES: 
UPON COMPLETION OF THE COURSE, STUDENTS SHOULD be ABLE TO

 Realize the concepts of digital building blocks using MOS transistor.  
 Design combinational MOS circuits and power strategies.  
 Design and construct Sequential Circuits and Timing systems. 
 Design arithmetic building blocks and memory subsystems. 
 Apply and implement FPGA design flow and testing.

 
TEXT BOOKS:

1. Neil H.E. Weste, David Money Harris “CMOS VLSI Design: A Circuits and Systems 
Perspective”, 4th  Edition, Pearson , 2017 (UNIT I,II,V) 

2. Jan M. Rabaey ,Anantha Chandrakasan, Borivoje. Nikolic, ”Digital Integrated Circuits:A 
Design perspective”, Second Edition , Pearson , 2016.(UNIT III,IV) 

REFERENCES
1. M.J. Smith, “Application Specific Integrated Circuits”, Addisson Wesley, 1997
2. Sung-Mo kang, Yusuf leblebici, Chulwoo Kim “CMOS Digital Integrated Circuits:Analysis 

& Design”,4th edition McGraw Hill Education,2013 
3. Wayne Wolf, “Modern VLSI Design: System On Chip”, Pearson Education, 2007 
4. R.Jacob Baker, Harry W.LI., David E.Boyee, “CMOS Circuit Design, Layout and 

Simulation”, Prentice Hall of India 2005. 
 

EC8652 WIRELESS COMMUNICATION                         L T P C
3 0 0 3

OBJECTIVES:
 To study the characteristic of wireless channel 
 To understand the design of a cellular system  
 To study the various digital signaling techniques and multipath mitigation  techniques  
 To understand the concepts of multiple antenna techniques
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UNIT I           WIRELESS CHANNELS  9
Large scale path loss – Path loss models: Free Space and Two-Ray models -Link Budget 
design – Small scale fading- Parameters of mobile multipath channels – Time dispersion 
parameters-Coherence bandwidth – Doppler spread & Coherence time, fading due to 
Multipath time delay spread – flat fading – frequency selective fading – Fading due to 
Doppler spread – fast fading – slow fading.  

UNIT II          CELLULAR ARCHITECTURE  9 
Multiple Access techniques - FDMA, TDMA, CDMA – Capacity calculations–Cellular 
concept- Frequency reuse - channel assignment- hand off- interference & system capacity- 
trunking & grade of service – Coverage and capacity improvement. 

UNIT III         DIGITAL SIGNALING FOR FADING CHANNELS   9 
Structure of a wireless communication link, Principles of Offset-QPSK, p/4-DQPSK, 
Minimum Shift Keying, Gaussian Minimum Shift Keying, Error performance in fading 
channels, OFDM principle – Cyclic prefix, Windowing, PAPR.  

UNIT IV         MULTIPATH MITIGATION TECHNIQUES   9 
Equalisation – Adaptive equalization, Linear and Non-Linear equalization, Zero forcing and 
LMS Algorithms. Diversity – Micro and Macro diversity, Diversity combining techniques, 
Error probability in fading channels with diversity reception, Rake receiver. 

UNIT V          MULTIPLE ANTENNA TECHNIQUES 9 
MIMO systems – spatial multiplexing -System model -Pre-coding - Beam forming - 
transmitter diversity, receiver diversity- Channel state information-capacity in fading and 
non-fading channels. 

TOTAL: 45 PERIODS
OUTCOMES:
The student should be able to:

• Characterize a wireless channel and evolve the system design specifications  
• Design a cellular system based on resource availability and traffic demands  
• Identify suitable signaling and multipath mitigation techniques for the wireless 

channel and system under consideration.

TEXT BOOKS: 
1. Rappaport,T.S., ―Wireless communicationsǁ, Pearson Education, Second Edition,

2010.(UNIT I, II, IV)
2. Andreas.F. Molisch, ―Wireless Communicationsǁ, John Wiley – India, 2006. (UNIT 

III,V)
 

REFERENCES:
1. Wireless Communication –Andrea Goldsmith, Cambridge University Press, 2011
2. Van Nee, R. and Ramji Prasad, ―OFDM for wireless multimedia communications,

Artech House, 2000
3. David Tse and Pramod Viswanath, ―Fundamentals of Wireless Communication,

Cambridge University Press, 2005. 
4. Upena Dalal,―Wireless Communicationǁ, Oxford University Press, 2009. 
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MG8591                                      PRINCIPLES OF MANAGEMENT                               L T P C
                                                                                                                               3  0  0 3

OBJECTIVE: 
 To enable the students to study the evolution of Management, to study the functions and 

principles of management and to learn the application of the principles in an organization . 

UNIT I          INTRODUCTION TO MANAGEMENT AND ORGANIZATIONS                            9                   
Definition of Management – Science or Art – Manager Vs Entrepreneur - types of managers -
managerial roles and skills – Evolution of Management – Scientific, human relations, system and 
contingency approaches – Types of Business organization - Sole proprietorship, partnership, 
company-public and private sector enterprises - Organization culture and Environment – Current 
trends and issues in Management. 

UNIT II         PLANNING            9 
Nature and purpose of planning – planning process – types of planning – objectives – setting 
objectives – policies – Planning premises – Strategic Management – Planning Tools and 
Techniques – Decision making steps and process. 

UNIT III        ORGANISING                                                                        9
Nature and purpose – Formal and informal organization – organization chart – organization 
structure – types – Line and staff authority – departmentalization – delegation of authority – 
centralization and decentralization – Job Design - Human Resource Management – HR Planning, 
Recruitment, selection, Training and Development, Performance Management, Career planning 
and management 

UNIT IV       DIRECTING                                                                       9
Foundations of individual and group behaviour – motivation – motivation theories – motivational 
techniques – job satisfaction – job enrichment – leadership – types and theories of leadership –
communication – process of communication – barrier in communication – effective communication 
–communication and IT. 

UNIT V       CONTROLLING                                                                                                      9 
System and process of controlling – budgetary and non-budgetary control techniques – use of 
computers and IT in Management control – Productivity problems and management – control and 
performance – direct and preventive control – reporting.

TOTAL: 45 PERIODS 

OUTCOME: 
 Upon completion of the course, students will be able to have clear understanding  
 Managerial functions like planning, organizing, staffing, leading & controlling and have same 

basic knowledge on international aspect of management 

TEXTBOOKS: 
1. Stephen P. Robbins & Mary Coulter, “Management”, Prentice Hall (India) Pvt. Ltd., 10th Edition, 

2009. 
2. JAF Stoner, Freeman R.E and Daniel R Gilbert “Management”, Pearson Education, 6th 

Edition, 2004. 

REFERENCES: 
1. Stephen A. Robbins & David A. Decenzo & Mary Coulter, “Fundamentals of Management” 

Pearson Education, 7th Edition, 2011.  
2. Robert Kreitner & Mamata Mohapatra, “ Management”, Biztantra, 2008. 
3. Harold Koontz & Heinz Weihrich “Essentials of management” Tata McGraw Hill,1998.  
4. Tripathy PC & Reddy PN, “Principles of Management”, Tata McGraw Hill, 1999  
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EC8651                 TRANSMISSION LINES AND RF SYSTEMS L T P C
3 0 0 3

OBJECTIVES: 
 To introduce the various types of transmission lines and its characteristics
 To give thorough understanding about high frequency line, power and impedance 

measurements
 To impart technical knowledge in impedance matching using smith chart  
 To introduce passive filters and basic knowledge of active RF components 
 To get acquaintance with RF system transceiver design  

UNIT I            TRANSMISSION LINE THEORY 9
General theory of Transmission lines - the transmission line - general solution - The infinite line - 
Wavelength, velocity of propagation - Waveform distortion - the distortion-less line - Loading and 
different methods of loading - Line not terminated in Z0 - Reflection coefficient - calculation of 
current, voltage, power delivered and efficiency of transmission - Input and transfer impedance - 
Open and short circuited lines - reflection factor and reflection loss.
 
UNIT II           HIGH FREQUENCY TRANSMISSION LINES   9
Transmission line equations at radio frequencies - Line of Zero dissipation - Voltage and current 
on the dissipation-less line, Standing Waves, Nodes, Standing Wave Ratio - Input impedance of 
the dissipation-less line - Open and short circuited lines - Power and impedance measurement 
on lines - Reflection losses - Measurement of VSWR and wavelength. 
 
UNIT III          IMPEDANCE MATCHING IN HIGH FREQUENCY LINES   9
Impedance matching: Quarter wave transformer - Impedance matching by stubs - Single stub 
and double stub matching - Smith chart - Solutions of problems using Smith chart - Single and 
double stub matching using Smith chart.
 
UNIT IV        WAVEGUIDES   9
General Wave behavior along uniform guiding structures – Transverse Electromagnetic Waves, 
Transverse Magnetic Waves, Transverse Electric Waves – TM and TE Waves between parallel 
plates. Field Equations in rectangular waveguides, TM and TE waves in rectangular 
waveguides, Bessel Functions, TM and TE waves in Circular waveguides.

UNIT V         RF SYSTEM DESIGN CONCEPTS   9
Active RF components: Semiconductor basics in RF, bipolar junction transistors, RF field effect 
transistors, High electron mobility transistors Basic concepts of RF design, Mixers, Low noise 
amplifiers, voltage control oscillators, Power amplifiers, transducer power gain and stability 
considerations. 

 TOTAL:45 PERIODS
OUTCOMES: 
Upon completion of the course, the student should be able to: 

 Explain the characteristics of transmission lines and its losses
 Write about the standing wave ratio and input impedance in high frequency 

transmission lines
 Analyze impedance matching by stubs using smith charts
 Analyze the characteristics of TE and TM waves
 Design a RF transceiver system for wireless communication 

 
TEXT BOOKS:
1. John D Ryder, “Networks, lines and fields”, 2nd Edition, Prentice Hall India, 2015. (UNIT I-

IV)  
2. Mathew M. Radmanesh, “Radio Frequency &Microwave Electronics”, Pearson Education 

Asia, Second Edition,2002. (UNIT V)
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REFERENCES:
1. Reinhold Ludwig and Powel Bretchko,” RF Circuit Design – Theory and Applications”, 

Pearson Education Asia, First Edition,2001.
2. D. K. Misra, “Radio Frequency and Microwave Communication Circuits- Analysis and 

Design”, John Wiley & Sons, 2004.
3. E.C.Jordan and K.G. Balmain, ―Electromagnetic Waves and Radiating Systems Prentice

Hall of India, 2006.
4. G.S.N Raju, "Electromagnetic Field Theory and Transmission Lines Pearson Education, 

First edition 2005.
             

EC8681          MICROPROCESSORS AND MICROCONTROLLERS LABORATORY    L T P C 
0  0  4  2 

OBJECTIVES:
 To Introduce ALP concepts, features and Coding methods
 Write ALP for arithmetic and logical operations in 8086 and 8051
 Differentiate Serial and Parallel Interface 
 Interface different I/Os with Microprocessors  
 Be familiar with MASM 

LIST OF EXPERIMENTS: 
8086 Programs using kits and MASM 
1. Basic arithmetic and Logical operations 
2. Move a data block without overlap
3. Code conversion, decimal arithmetic and Matrix operations. 
4. Floating point operations, string manipulations, sorting and searching 
5. Password checking, Print RAM size and system date 
6. Counters and Time Delay 

Peripherals and Interfacing Experiments
7. Traffic light controller 
8. Stepper motor control
9. Digital clock
10. Key board and Display
11. Printer status 
12. Serial interface and Parallel interface
13. A/D and D/A interface and Waveform Generation

8051 Experiments using kits and MASM
14. Basic arithmetic and Logical operations
15. Square and Cube program, Find 2’s complement of a number 
16. Unpacked BCD to ASCII 

TOTAL: 60 PERIODS 
OUTCOMES: 
At the end of the course, the student should be able to:

 Write ALP Programmes for fixed and Floating Point and Arithmetic operations
 Interface different I/Os with processor
 Generate waveforms using Microprocessors
 Execute Programs in 8051
 Explain the difference between simulator and Emulator
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EC8701 ANTENNAS AND MICROWAVE ENGINEERING           L T P C 
3 0 0 3 

OBJECTIVES: 
• To enable the student to understand the basic principles in antenna and microwave 

system design
• To enhance the student knowledge in the area of various antenna designs. 
• To enhance the student knowledge in the area of microwave components and 

antenna for practical applications.

UNIT I            INTRODUCTION TO MICROWAVE SYSTEMS AND ANTENNAS 9 
Microwave frequency bands, Physical concept of radiation, Near- and far-field regions, 
Fields and Power Radiated by an Antenna, Antenna Pattern Characteristics, Antenna Gain 
and Efficiency, Aperture Efficiency and Effective Area, Antenna Noise Temperature and G/T, 
Impedance matching, Friis transmission equation, Link budget and link margin, Noise 
Characterization of a microwave receiver.

UNIT II           RADIATION MECHANISMS AND DESIGN ASPECTS  9 
Radiation Mechanisms of Linear Wire and Loop antennas, Aperture antennas, Reflector 
antennas, Microstrip antennas and Frequency independent antennas, Design considerations 
and applications. 
 

 
UNIT III          ANTENNA ARRAYS AND APPLICATIONS  9 
Two-element array, Array factor, Pattern multiplication, Uniformly spaced arrays with uniform 
and non-uniform excitation amplitudes, Smart antennas. 

UNIT IV        PASSIVE AND ACTIVE MICROWAVE DEVICES  9 
Microwave Passive components: Directional Coupler, Power Divider, Magic Tee, attenuator, 
resonator, Principles of Microwave Semiconductor Devices: Gunn Diodes, IMPATT diodes, 
Schottky Barrier diodes, PIN diodes, Microwave tubes: Klystron, TWT, Magnetron. 

UNIT V         MICROWAVE DESIGN PRINCIPLES  9 
Impedance transformation, Impedance Matching, Microwave Filter Design, RF and 
Microwave Amplifier Design, Microwave Power amplifier Design, Low Noise Amplifier 
Design, Microwave Mixer Design,  Microwave Oscillator Design 

 TOTAL: 45  PERIODS
OUTCOMES: 
The student should be able to: 

• Apply the basic principles and evaluate antenna parameters and link power budgets  
• Design and assess the performance of various antennas 
• Design a microwave system given the application specifications

TEXTBOOKS: 
1. John D Krauss, Ronald J Marhefka and Ahmad S. Khan, "Antennas and Wave 

Propagation: Fourth Edition, Tata McGraw-Hill, 2006. (UNIT I, II, III)
2. David M. Pozar, "Microwave Engineering", Fourth Edition, Wiley India, 2012.(UNIT 

I,IV,V) 
 
REFERENCES: 

1. Constantine A.Balanis, “Antenna Theory Analysis and Design”, Third edition, John 
Wiley India Pvt Ltd., 2005.

2. R.E.Collin, "Foundations for Microwave Engineering", Second edition, 
IEEE Press, 2001
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OUTCOMES:  
At the end of the course, the student should be able to:
 Realize basic elements in optical fibers, different modes and configurations.
 Analyze the transmission characteristics associated with dispersion and polarization 

techniques.
 Design optical sources and detectors with their use in optical communication 

system. 
 Construct fiber optic receiver systems, measurements and coupling techniques. 
 Design optical communication systems and its networks. 

TEXT BOOKS: 

1. P Chakrabarti, "Optical Fiber Communication”, McGraw Hill Education (India)Private 
Limited, 2016 (UNIT I, II, III)

2. Gred Keiser,"Optical Fiber Communication”, McGraw Hill Education (India) Private 
Limited. Fifth Edition, Reprint 2013. (UNIT I, IV, V) 
 
 

REFERENCES:

1. John M.Senior, “Optical fiber communication”, Pearson Education, second 
edition.2007. 

2. Rajiv Ramaswami, “Optical Networks “ , Second Edition, Elsevier , 2004. 
3. J.Gower, “Optical Communication System”, Prentice Hall of India, 2001. 
4. Govind P. Agrawal, “Fiber-optic communication systems”, third edition, John Wiley 

& sons, 2004. 

EC8791           EMBEDDED AND REAL TIME SYSTEMS L T P C 
3 0 0 3 

OBJECTIVES: 
The student should be made to:  

 Understand the concepts of embedded system design and analysis 
 Learn the architecture and programming of ARM processor 
 Be exposed to the basic concepts of embedded programming
 Learn the real time operating systems 

UNIT I    INTRODUCTION TO EMBEDDEDSYSTEM DESIGN 9
Complex systems and micro processors– Embedded system design process –Design 
example: Model train controller- Design methodologies- Design flows - Requirement 
Analysis – Specifications-System analysis and architecture design – Quality Assurance 
techniques -  Designing with computing platforms – consumer electronics architecture – 
platform-level performance analysis.

UNIT II   ARM PROCESSOR AND PERIPHERALS 9
ARM Architecture Versions – ARM Architecture – Instruction Set – Stacks and 
Subroutines – Features of the LPC 214X Family – Peripherals – The Timer Unit – Pulse 
Width Modulation Unit – UART – Block Diagram of ARM9 and ARM Cortex M3 MCU. 

UNIT III   EMBEDDED PROGRAMMING 9
Components for embedded programs- Models of programs- Assembly, linking and loading 
– compilation techniques- Program level performance analysis – Software performance 
optimization – Program level energy and power analysis and optimization – Analysis and 
optimization of program size- Program validation and testing.
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UNIT IV       REAL TIME SYSTEMS        9 
Structure of a Real Time System –– Estimating program run times – Task Assignment and 
Scheduling – Fault Tolerance Techniques – Reliability, Evaluation – Clock Synchronisation. 

UNIT V     PROCESSES AND OPERATING SYSTEMS   9 

Introduction – Multiple tasks and multiple processes – Multirate systems- Preemptive real-
time operating systems- Priority based scheduling- Interprocess communication mechanisms 
– Evaluating operating system performance- power optimization strategies for processes –
Example Real time operating systems-POSIX-Windows CE. - Distributed embedded systems 
– MPSoCs and shared memory multiprocessors. – Design Example - Audio player, Engine
control unit – Video accelerator.

TOTAL: 45  PERIODS

OUTCOMES:  
At the end of the course, the student should be able to:  
 Describe the architecture and programming of ARM processor
 Outline the concepts of embedded systems  
 Explain the basic concepts of real time operating system design
 Model real-time applications using embedded-system concepts  

 
TEXT BOOKS: 

1. Marilyn Wolf, “Computers as Components - Principles of Embedded Computing System 
Design”, Third Edition “Morgan Kaufmann Publisher (An imprint from Elsevier), 2012. (UNIT 
I, II, III, V)

2. Jane W.S.Liu,” Real Time Systems”, Pearson Education, Third Indian Reprint, 2003.(UNIT 
IV)

REFERENCES:
1. Lyla B.Das, “Embedded Systems : An Integrated Approach” Pearson Education, 2013. 
2. Jonathan W.Valvano, “Embedded Microcomputer Systems Real Time Interfacing”, Third 

Edition Cengage Learning, 2012. 

3. David. E. Simon, “An Embedded Software Primer”, 1st Edition, Fifth Impression, Addison-
Wesley Professional, 2007.  

4. Raymond J.A. Buhr, Donald L.Bailey, “An Introduction to Real-Time Systems- From Design 
to Networking with C/C++”, Prentice Hall, 1999. 

5. C.M. Krishna, Kang G. Shin, “Real-Time Systems”, International Editions, Mc Graw Hill 1997
6. K.V.K.K.Prasad, “Embedded Real-Time Systems: Concepts, Design & Programming”, 

Dream Tech Press, 2005.

7. Sriram V Iyer, Pankaj Gupta, “Embedded Real Time Systems Programming”, Tata Mc Graw 
Hill, 2004. 
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EC8702          AD HOC AND WIRELESS SENSOR NETWORKS L T P C 
3 0 0 3 

OBJECTIVES: 
The student should be made to:  

 Learn Ad hoc network and Sensor Network fundamentals
 Understand the different routing protocols
 Have an in-depth knowledge on sensor network architecture and design issues 
 Understand the transport layer and security issues possible in Ad hoc and Sensor 

networks  
 Have an exposure to mote programming platforms and tools 

UNIT I AD HOC NETWORKS – INTRODUCTION AND ROUTING 
PROTOCOLS 

9

Elements of Ad hoc Wireless Networks, Issues in Ad hoc wireless networks, Example 
commercial applications of Ad hoc networking, Ad hoc wireless Internet, Issues in Designing 
a Routing Protocol for Ad Hoc Wireless Networks, Classifications of Routing Protocols, Table 
Driven Routing Protocols - Destination Sequenced Distance Vector (DSDV), On–Demand 
Routing protocols –Ad hoc On–Demand Distance Vector Routing (AODV). 

UNIT II SENSOR NETWORKS – INTRODUCTION & ARCHITECTURES 9
Challenges for Wireless Sensor Networks, Enabling Technologies for Wireless Sensor 
Networks, WSN application examples, Single-Node Architecture - Hardware Components, 
Energy Consumption of Sensor Nodes, Network Architecture - Sensor Network Scenarios, 
Transceiver Design Considerations, Optimization Goals and Figures of Merit. 

UNIT III WSN NETWORKING CONCEPTS AND PROTOCOLS 9
MAC Protocols for Wireless Sensor Networks, Low Duty Cycle Protocols And Wakeup 
Concepts - S-MAC, The Mediation Device Protocol, Contention based protocols - PAMAS, 
Schedule based protocols – LEACH, IEEE 802.15.4 MAC protocol, Routing Protocols- 
Energy Efficient Routing, Challenges and Issues in Transport layer protocol. 

UNIT IV SENSOR NETWORK SECURITY                              9
Network Security Requirements, Issues and Challenges in Security Provisioning, Network 
Security Attacks, Layer wise attacks in wireless sensor networks, possible solutions for 
jamming, tampering, black hole attack, flooding attack. Key Distribution and Management, 
Secure Routing – SPINS, reliability requirements in sensor networks.

UNIT V SENSOR NETWORK PLATFORMS AND TOOLS 9

Sensor Node Hardware – Berkeley Motes, Programming Challenges, Node-level software 
platforms – TinyOS, nesC, CONTIKIOS, Node-level Simulators – NS2 and its extension to 
sensor networks, COOJA, TOSSIM, Programming beyond individual nodes – State centric 
programming.  

TOTAL:45 PERIODS 
OUTCOMES:  
At the end of the course, the student would be able to:  
 Know the basics of Ad hoc networks and Wireless Sensor Networks 
 Apply this knowledge to identify the suitable routing algorithm based on the network and 

user requirement 
 Apply the knowledge to identify appropriate physical and MAC layer protocols  
 Understand the transport layer and security issues possible in Ad hoc and sensor 

networks. 
 Be familiar with the OS used in Wireless Sensor Networks and build basic modules
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TEXT BOOKS: 

1. C. Siva Ram Murthy and B. S. Manoj, “Ad Hoc Wireless Networks Architectures and 
Protocols”, Prentice Hall, PTR, 2004. (UNIT I) 

2. Holger Karl , Andreas willig, “Protocol and Architecture for Wireless Sensor Networks”, 
John wiley publication, Jan 2006.(UNIT II-V) 

REFERENCES:
1. Feng Zhao, Leonidas Guibas, “Wireless Sensor Networks: an information processing 

approach”, Elsevier publication, 2004.
2. Charles E. Perkins, “Ad Hoc Networking”, Addison Wesley, 2000. 
3. I.F. Akyildiz, W. Su, Sankarasubramaniam, E. Cayirci, “Wireless sensor networks: a 

survey”, computer networks, Elsevier, 2002, 394 - 422. 

EC8711 EMBEDDED LABORATORY L T P C
0 0 4 2

OBJECTIVES:
The student should be made to: 

 Learn the working of ARM processor 
 Understand the Building Blocks of Embedded Systems  
 Learn the concept of memory map and memory interface  
 Write programs to interface memory, I/Os with processor 
 Study the interrupt performance  

LIST OF EXPERIMENTS: 
 

1.  Study of ARM evaluation system 
2.  Interfacing ADC and DAC.  

 

3.  Interfacing LED and PWM. 
4.  Interfacing real time clock and serial port.  
5.  Interfacing keyboard and LCD.  
6.  Interfacing EPROM and interrupt.  
7.  Mailbox. 
8.  Interrupt performance characteristics of ARM and FPGA.  

 

9.  Flashing of LEDS.  
10.  Interfacing stepper motor and temperature sensor.  
11.  Implementing zigbee protocol with ARM. 

TOTAL: 60  PERIODS
OUTCOMES:  
  At the end of the course, the student should be able to:

 Write programs in ARM for a specific Application 
 Interface memory, A/D and D/A convertors with ARM system  
 Analyze the performance of interrupt 
 Write program for interfacing keyboard, display, motor and sensor.
 Formulate a mini project using embedded system 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS (3 students per batch) 

Embedded trainer kits with ARM board 10 Nos 

Embedded trainer kits suitable for wireless communication 10 Nos  

Adequate quantities of Hardware, software and consumables 
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REFERENCES:
1. Nanomaterials, Nanotechnologies and Design: an Introduction to Engineers and  

Architects, D. Michael Ashby, Paulo Ferreira, Daniel L. Schodek, Butterworth-Heinemann, 
2009.  

2. Handbook of Nanophase and Nanostructured Materials (in four volumes), Eds: Z.L. Wang, 
Y. Liu, Z. Zhang, Kluwer Academic/Plenum Publishers, 2003.

3. Handbook of Nanoceramics and their Based Nanodevices (Vol. 2) Edited by Tseung-Yuen  
Tseng and Hari Singh Nalwa, American Scientific Publishers.

GE8074                                          HUMAN RIGHTS                                               L T  P C
                                                                                                                                           3  0  0  3 
OBJECTIVE:

 To sensitize the Engineering students to various aspects of Human Rights.

UNIT I                                                                                                                                              9 
Human Rights – Meaning, origin and Development.   Notion and classification of Rights – Natural, 
Moral and Legal Rights.  Civil and Political Rights, Economic, Social and Cultural Rights; collective / 
Solidarity Rights. 
            
 UNIT II                                                                                                                                 9
 Evolution of the concept of Human Rights Magana carta – Geneva convention of 1864.  Universal  
Declaration of Human Rights, 1948.  Theories of Human Rights.   
 
 UNIT III                                                                                                                                  9
 Theories and perspectives of UN Laws – UN Agencies to monitor and compliance.  
 

 UNIT IV                                                                                                                                 9
 Human Rights in India – Constitutional Provisions / Guarantees. 
 
 UNIT V                                                                                                                                            9 
Human Rights of Disadvantaged People – Women, Children, Displaced persons and Disabled 
persons, including Aged and HIV Infected People.  Implementation of Human Rights – National and 
State Human Rights Commission – Judiciary – Role of NGO’s, Media, Educational Institutions, 
Social Movements.  

TOTAL : 45 PERIODS 
OUTCOME : 

 Engineering students will acquire the basic knowledge of human rights.
    

REFERENCES: 
1. Kapoor S.K., “Human Rights under International law and Indian Laws”, Central Law Agency, 

Allahabad, 2014.
2. Chandra U., “Human Rights”, Allahabad Law Agency, Allahabad, 2014.  
3. Upendra Baxi, The Future of Human Rights, Oxford University Press, New Delhi.

GE8077                                      TOTAL QUALITY MANAGEMENT                                  L  T  P  C
           3  0   0  3

OBJECTIVE:
 To facilitate the understanding of Quality Management principles and process. 

UNIT I INTRODUCTION                                                 9 
Introduction - Need for quality -  Evolution of quality - Definitions of quality - Dimensions of product 
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and service quality - Basic concepts of TQM - TQM Framework - Contributions of Deming, Juran 
and Crosby - Barriers to TQM - Customer focus - Customer orientation, Customer satisfaction, 
Customer complaints, Customer retention.

UNIT II            TQM PRINCIPLES                                                            9 
Leadership - Quality Statements, Strategic quality planning, Quality Councils - Employee 
involvement - Motivation, Empowerment, Team and Teamwork, Recognition and Reward, 
Performance appraisal -  Continuous process improvement - PDCA cycle, 5S, Kaizen - Supplier 
partnership - Partnering, Supplier selection, Supplier Rating.

UNIT III TQM TOOLS AND TECHNIQUES I                                               9 
The seven traditional tools of quality - New management tools - Six sigma: Concepts, 
Methodology, applications to manufacturing, service sector including IT - Bench marking - Reason 
to bench mark, Bench marking process - FMEA - Stages, Types. 

UNIT IV TQM TOOLS AND TECHNIQUES II                                               9 
Quality Circles - Cost of Quality - Quality Function Deployment (QFD) - Taguchi quality loss 
function - TPM - Concepts, improvement needs - Performance measures.

UNIT V          QUALITY MANAGEMENT SYSTEM                                                                         9
Introduction—Benefits of ISO Registration—ISO 9000 Series of Standards—Sector-Specific 
Standards—AS 9100, TS16949 and TL 9000-- ISO 9001 Requirements—Implementation—
Documentation—Internal Audits—Registration- ENVIRONMENTAL MANAGEMENT SYSTEM: 
Introduction—ISO 14000 Series Standards—Concepts of ISO 14001—Requirements of ISO 
14001—Benefits of EMS.  

TOTAL: 45 PERIODS 
OUTCOME: 
 The student would be able to apply the tools and techniques of quality management to 

manufacturing and services processes.

TEXT BOOK: 
1. Dale H.Besterfiled, Carol B.Michna,Glen H. Besterfield,Mary B.Sacre,Hemant Urdhwareshe 

and Rashmi Urdhwareshe, “Total Quality Management”, Pearson Education Asia, Revised 
Third Edition, Indian Reprint, Sixth Impression, 2013.

REFERENCES:
1. James R. Evans and William M. Lindsay, "The Management and Control of Quality",                   

8th Edition, First Indian Edition, Cengage Learning, 2012.
2. Janakiraman. B and Gopal .R.K., "Total Quality Management - Text and Cases", Prentice Hall 

(India) Pvt. Ltd., 2006. 
3. Suganthi.L and Anand Samuel, "Total Quality Management", Prentice Hall (India) Pvt. Ltd., 

2006. 
4. ISO9001-2015 standards

CS8792 
 

CRYPTOGRAPHY AND NETWORK SECURITY 
 

L T P C
3 0 0 3

OBJECTIVES:

 To understand Cryptography Theories, Algorithms and Systems. 
 To understand necessary Approaches and Techniques to build protection 

mechanisms in order to secure computer networks.
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UNIT V         
 
 

SWITCHED CAPACITOR CIRCUITS AND PLLS
 

 9 
General Considerations- Sampling switches- Switched Capacitor Amplifiers- Switched Capacitor 
Integrator- Switched Capacitor Common mode feedback. Phase Locked Loops-Simple PLL- 
Charge pump PLLs - Non ideal Effects in PLLs- Delay locked loops- its Applications. 

 TOTAL:45 PERIODS 
OUTCOMES: 
Upon completion of the course, student should be able to:

 Realize the concepts of Analog MOS devices and current mirror circuits. 
 Design different configuration of Amplifiers and feedback circuits.
 Analyze the characteristics of frequency response of the amplifier and its noise.
 Analyze the performance of the stability and frequency compensation techniques of Op-

Amp Circuits. 
 Construct switched capacitor circuits and PLLs

 
 

TEXT BOOK:
1. Behzad Razavi, “Design of Analog CMOS Integrated Circuits”, Tata McGraw Hill, 2001, 

33rd re-print, 2016.

REFERENCES: 

1. Phillip Allen and Douglas Holmberg “CMOS Analog Circuit Design” Second Edition, Oxford 
University Press, 2004. 

2. Paul R. Gray, Paul J. Hurst, Stephen H. Lewis, Robert G. Meyer, Analysis and Design of 
Analog Integrated Circuits, 5th Edition, Wiley, 2009

3. Grebene, “Bipolar and MOS Analog Integrated circuit design”, John Wiley & sons, Inc., 
2003

EC8004 WIRELESS NETWORKS L T P C 
3 0 0 3 

OBJECTIVES:  
The student should be made: 

 To understand the concept about Wireless networks, protocol stack and standards
 To understand and analyse the network layer solutions for Wireless networks
 To study about fundamentals of 3G Services, its protocols and applications
 To have in depth knowledge on internetworking of WLAN and WWAN
 To learn about evolution of 4G Networks, its architecture and applications 
 
UNIT I      WIRELESS LAN 9
Introduction-WLAN technologies: - IEEE802.11: System architecture, protocol architecture, 
802.11b, 802.11a – Hiper LAN: WATM, BRAN, HiperLAN2 – Bluetooth: Architecture, WPAN – 
IEEE 802.15.4, Wireless USB, Zigbee, 6LoWPAN, WirelessHART 
 
UNIT II     MOBILE NETWORK LAYER 9
Introduction - Mobile IP: IP packet delivery, Agent discovery, tunneling and encapsulation, 
IPV6-Network layer in the internet- Mobile IP session initiation protocol - mobile ad-hoc 
network: Routing: Destination Sequence distance vector, IoT: CoAP 
 
UNIT III      3G OVERVIEW 9
Overview of UTMS Terrestrial Radio access network-UMTS Core network Architecture: 3GPP 
Architecture, User equipment, CDMA2000 overview- Radio and Network components, 
Network structure, Radio Network, TD-CDMA, TD – SCDMA. 
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UNIT IV     INTERNETWORKING BETWEEN WLANS AND WWANS 9
Internetworking objectives and requirements, Schemes to connect WLANS and 3G Networks, 
Session Mobility, Internetworking Architecture for WLAN and GPRS, System Description, 
Local Multipoint Distribution Service, Multichannel Multipoint Distribution System.
 
UNIT V 

    
  4G & Beyond 9

Introduction – 4G vision – 4G features and challenges - Applications of 4G – 4G Technologies: 
Multicarrier Modulation, Smart antenna techniques, IMS Architecture, LTE, Advanced 
Broadband Wireless Access and Services, MVNO.
 TOTAL:45 PERIODS 

OUTCOMES: 
 Upon completion of the course, the student would be able to:

 Conversant with the latest 3G/4G networks and its architecture

 Design and implement wireless network environment for any application using latest 
wireless protocols and standards

 Ability to select the suitable network depending on the availability and requirement

 Implement different type of applications for smart phones and mobile devices with 
latest network strategies 

TEXT BOOKS:
1. Jochen Schiller, ”Mobile Communications”, Second Edition, Pearson Education 

2012.(Unit I,II,III) 

2. Vijay Garg, “Wireless Communications and networking”, First Edition, Elsevier 2007.(Unit 
IV,V)  

 
REFERENCES: 
1.  Erik Dahlman, Stefan Parkvall, Johan Skold and Per Beming, "3G Evolution HSPA and LTE  
     for Mobile Broadband”, Second Edition, Academic Press, 2008.  
2.  Anurag Kumar, D.Manjunath, Joy kuri, “Wireless Networking”, First Edition, Elsevier 2011. 
3.  Simon Haykin , Michael Moher, David Koilpillai, “Modern Wireless Communications”, First   
     Edition, Pearson Education 2013

GE8075                                    INTELLECTUAL PROPERTY RIGHTS                            L T  P  C 
                                                                                                                                3  0   0  3

OBJECTIVE: 
 To give an idea about IPR, registration and its enforcement. 

 
UNIT I          INTRODUCTION                                                                                                         9
Introduction to IPRs, Basic concepts and need for Intellectual Property  - Patents, Copyrights, 
Geographical Indications, IPR in India and Abroad – Genesis and Development – the way from 
WTO to WIPO –TRIPS, Nature of Intellectual Property, Industrial Property, technological 
Research, Inventions and Innovations – Important examples of IPR.         

UNIT II          REGISTRATION OF IPRs                                                                                     10 
Meaning and practical aspects of registration of Copy Rights, Trademarks, Patents, Geographical 
Indications, Trade Secrets and Industrial Design registration in India and Abroad

UNIT III      AGREEMENTS AND LEGISLATIONS                                                                 10
International Treaties and Conventions on IPRs, TRIPS Agreement, PCT Agreement, Patent Act 
of India, Patent Amendment Act, Design Act, Trademark Act, Geographical Indication Act. 



98 
 

UNIT IV        DIGITAL PRODUCTS AND LAW                                                                            9 
Digital Innovations and Developments as Knowledge Assets – IP Laws, Cyber Law and Digital 
Content Protection – Unfair Competition – Meaning and Relationship between Unfair Competition 
and IP Laws –  Case Studies. 

UNIT V      ENFORCEMENT OF IPRs                                                                                        7 
Infringement of IPRs, Enforcement Measures, Emerging issues – Case Studies. 

TOTAL : 45 PERIODS 
OUTCOME: 
 Ability to manage Intellectual Property portfolio to enhance the value of the firm.

TEXT BOOKS: 

1. V. Scople Vinod, Managing Intellectual Property, Prentice Hall of India pvt Ltd, 2012
2. S. V. Satakar, “Intellectual Property Rights and Copy Rights, Ess Ess Publications, New Delhi, 

2002.
 

REFERENCES:
1. Deborah E. Bouchoux, “Intellectual Property: The Law of Trademarks, Copyrights, Patents and 

Trade Secrets”, Cengage Learning, Third Edition, 2012.
2. Prabuddha Ganguli,”Intellectual Property Rights: Unleashing the Knowledge Economy”, 

McGraw Hill Education, 2011. 
3. Edited by Derek Bosworth and Elizabeth Webster, The Management of Intellectual Property, 

Edward Elgar Publishing Ltd., 2013.

 

                                                                                                                                                                        
EC8092   ADVANCED WIRELESS COMMUNICATION            L T P C

3 0 0 3

OBJECTIVES:
 To expose the students to the importance of improving capacity of wireless channel 

using MIMO 
 To enable understanding of channel impairment mitigation using space-time block and 

Trellis codes 
 To teach advanced MIMO system like layered space time codes, MU-MIMO System 

and MIMO-OFDM systems 

UNIT I           CAPACITY OF WIRELESS CHANNELS                                                           9
The crowded spectrum, need for high data rate, MIMO systems – Array Gain, Diversity Gain, 
Data Pipes, Spatial MUX, MIMO System Model. MIMO System Capacity – channel known at 
the TX, Channel unknown to the TX – capacity of deterministic channels, Random channels 
and frequency selective channels.

UNIT II         RADIO WAVE PROPAGATION   9
Radio wave propagation – Macroscopic fading-  free space and out door, small scale fading 
Fading measurements – Direct pulse measurements, spread spectrum correlation channel 
sounding frequency domain channel sounding, Antenna Diversity – Diversity combining 
methods.

UNIT III         SPACE TIME BLOCK CODES
  9

Delay Diversity scheme, Alamoti space time code – Maximum likelihood decoding maximum 
ratio combining. Transmit diversity space time block codes for real signal constellation and 
complex signal constellation - decoding of STBC.
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UNIT IV        SPACE TIME TRELLIS CODES   9
Space time coded systems, space time code word design criteria, design of space time T C 
on slow fading channels, design of STTC on Fast Fading channels, performance analysis in 
slow and fast fading channels, effect of imperfect channel estimation and Antenna correlation 
on performance, comparison of STBC & STTC.

UNIT V         LAYERED SPACE TIME CODES   9
LST transmitter – Horizontal and Vertical LST receiver – ML Rx, Zero forcing Rx; MMSE Rx, 
SIC Rx, ZF V-blast Rx-  MMSE V-blast Rx, Iterative Rx - capacity of MIMO – OFDM systems 
– capacity of MIMO multi user systems.

TOTAL : 45 PERIODS 
OUTCOMES:
The student should be able to:

 Comprehend and appreciate the significance and role of this course in the present 
contemporary world

 Apply the knowledge about the importance of MIMO in today's communication
 Appreciate the various methods for improving the data rate of wireless communication 

system 

REFERENCES:
1. Mohinder Jankiraman, Space-time codes and MIMO systems, Artech House, 

Boston, London . www.artech house.com, ISBN 1-58053-865-7-2004  
2. Paulraj Rohit Nabar, Dhananjay Gore, Introduction of space time wireless 

communication systems, Cambridge University Press, 2003.  
  3. David Tse and Pramod Viswanath, ―Fundamentals of Wireless Communicationǁ,

Cambridge University Press, 2005.
4. Sergio Verdu “ Multi User Detection” Cambridge University Press, 1998  

EC8071                COGNITIVE RADIO L T P C
3 0 0 3

OBJECTIVES: 
The student should be made:  

 To understand the evolving software defined radio and cognitive radio techniques and 
their essential functionalities

 To study the basic architecture and standard for cognitive radio
 To understand the physical, MAC and Network layer design of cognitive radio
 To expose the student to evolving applications and advanced features of cognitive radio 

UNIT I           INTRODUCTION TO SOFTWARE-DEFINED RADIO AND COGNITIVE     
                    RADIO 

 
 

9 
Evolution of Software Defined Radio and Cognitive radio: goals, benefits, definitions, architectures, 
relations with other radios, issues, enabling technologies, radio frequency spectrum and 
regulations. 

UNIT II           COGNITIVE RADIO ARCHITECTURE  9 
Cognition cycle – orient, plan, decide and act phases, Organization, SDR as a platform for 
Cognitive Radio – Hardware and Software Architectures, Overview of IEEE 802.22 standard for 
broadband wireless access in TV bands. 


