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TECHNOLOGY
JALANDHAR

VISION

To build a rich intellectual potential 
embedded with inter-disciplinary knowledge, 
human values and professional ethics among 
the youth, aspirant of becoming engineers 
and technologists, so that they contribute to 
society and create a niche for a successful 
career.

MISSION

To become a leading and unique institution 
of higher learning, offering state-of-the-art 
education, research and training in 
engineering and technology to students who 
are able and eager to become change 
agents for the industrial and economic 
progress of the nation.  To nurture and 
sustain an academic ambience conducive to 
the development and growth committed 
professionals for sustainable development of 
the nation and to accomplish its integration 
into the global economy.

QUALITY POLICY

 Develop technical human resource of 
excellence suitable for global 
requirements.

 Ensure good quality academic and 
industrial research programmes in 
different areas of engineering and 
technology.

 Generate industry-institute synergy for 
shaping technical education to meet 
the requirement of industry.
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PREFACE

With upgradation of Regional Engineering College Jalandhar into National Institute of Technology Jalandhar 
(Deemed University), the academic programmes are to be regulated in accordance with the stipulations 
made in National Institute of Technology rules, 2002. Accordingly the institute requires restructuring 
academic programmes around the credit system in which Mark System of evaluation is replaced by Letter 
Grade System and Year wise passing makes way for course wise passing.

We have tried our best to prepare a Model Curriculum and syllabi for four year under graduate programme 
in Electronics and Communication Engineering.  The suggested curriculum is based on philosophy 
presented by the Dean (Academic Programmes) during 5th Senate meeting of the institute held on January 
14, 2005. It possesses the following features:

i) The suggested curriculum is in conformity with IIT/AICTE norms.
ii) It has been prepared keeping in mind that the graduates turned out have to be acceptable by national 

and international industry and academic/research establishments.
iii) The programme is forward looking in context of the rapid changing scenario of science and 

technology and at the same time, provides a proper balance in teaching of basic sciences, social 
sciences and management, engineering sciences and technical arts, technologies and their 
applications.

iv) Core subjects have been selected to cover all those topics, which are essential in training of EC-
graduates.

v) The curriculum presents flexibility so that new programmes started with reasonable sources can be 
managed with a scope of further updating as the resource position improves.

The above features have been achieved by offering a number of electives courses both departmental as 
well as open electives.

I take this opportunity to express my deep appreciation to members of the Senate for their valuable 
suggestions and critical comments in finalizing the curriculum. It is hoped that the curriculum complied in 
the form of booklet will be of immense help to the students and the faculty in smooth running of the 
undergraduate programme in Electronics and Communication Engineering.  I thank all the members of 
curriculum committee and faculty of my department for their help and cooperation rendered in bringing out 
this booklet in time.

(Dr R K Sarin)
Professor and Head 

Department of Electronics and Communication Engineering
July, 2005
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DR B R AMBEDKAR NATIONAL INSTITUTE OF TECHNOLOGY, JALANDHAR

PHILOSOPHY ON DEVELOPMENT OF UNDER GRADUATE (UG) CURRICULUM AT 
DR B R AMBEDKAR NATIONAL INSTITUTE OF TECHNOLOGY, JALANDHAR

1. BACKGROUND

 With upgradation of Dr B R Ambedkar REC Jalandhar to Dr B R Ambedkar NIT Jalandhar (Deemed 
University), education being imparted at the Institute requires to be organized around credit-based 
semester system.

o There has been a sea-change in objectives, approaches and teaching technology in engineering 
education during the last couple of years.

This called for restructuring of existing academic programme.

2. OBJECTIVES OF UG-TECHNICAL EDUCATION

o to prepare students for the Technical and analytical skills enabling them to have potential 
employment in industry, education, research and management.

o to equip the students with an adequate background of Basic Sciences, Engineering Arts and 
Sciences, Humanities, Social Sciences and Management to enable them to play an effective role of 
an engineer for benefits of society.

3. SALIENT FEATURES OF CURRICULUM

To realize the above objectives of UG-programmes, curriculum frame work was done with following 
salient features:

o Undergraduate-curriculum  is broad based

o Science based engineering education, which enables students to use basic sciences into 
engineering practice/programmes

o Involves continuous evaluation to avoid rote learning and semester end examinations

o Allows varying weightages to various categories of courses

o Provides flexibilities in choice of Electives – Departmental and Non-departmental

4. NECESSARY RECOMMENDATIONS

To ensure the above enumerated salient features of UG-programmes, the following major 
recommendations were given by Curriculum Core Committee, which were taken as Requirements and 
guidelines for the B.Tech programme at NIT Jalandhar:

R1 The duration of UG-degree course should be limited to 4 years / 8-semesters each of a minimum 
of 70-working days.  16-weeks will ordinarily be the duration of instructions/semester.

R2 The first two semesters should be common to all branches of engineering

R3 Teaching should be reckoned in terms of contact hours.  Norms chosen for contact hours and 
credit correspondence are the same as being observed in IITs i.e. 100% weightage to L and T & 
50% weightage to Practical / Lab – contact hours.

R4 Number of credits required to qualify for = 200
B.Tech degree should not exceed

R5 Max / Min number of credits required in any semester = 30/15

R6 Total credits divided between various components of = 3:2
L, T and P-credits have the ratio:      L : (T+P)
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R7 Max / Min – contact hours for instructions / week = 34/24

R8 Max number of years allowed for completing degree- = 06
requirements

R9 Distribution of credits among various categories of courses

 HSS and Management : 12 Credits
 Basic Science (BS) : 32 Credits
 Engineering Sciences & Arts: 36 Credits
 Professional / Departmental : 106* Credits
 Electives (including Emerging Technology) : 14 Credits

Departmental credits also include 10-credits for Project and 8-credits for Industrial Training.

R10 Provision for Non-credit courses (Audit courses) should be made in the last 2-years of UG-
programmes.

R11 The Major Project should be spread over the last 2-semesters – Phase-I and Phase-II with 
appropriate distribution of credits (8-12 credits).

R12 Basic Courses should be planned to be taught in large class environment.  Tutorial / practical 
Group size should not exceed 20.

R13 For Laboratory practice a bank of experiments should be prepared with at least 100% more than 
those performed during a semester.  Some experiments especially in higher semesters should be 
open-ended – be performed without the help of technician.

R14 A number of Elective courses (5-6 electives) should be offered starting from the 4th semester to 
make the curriculum flexible and the core subjects be adjusted accordingly.  Numbering scheme 
for electives should depend on the sequence of semester in which offered.

R15 Identification of common courses to more than one coherent department should be done for 
ensuring economic use of faculty and infrastructural facilities in the Institute.

R16 Participation by persons from industry should be encouraged in teaching courses, supervision 
and evaluation of Industrial Training and Project works.

R17 Students should be required to attend at least 75% of the scheduled L, T and practical courses*.

*The percentage of attendance calculated up to last day of instructions will reflect into a Code number 
or Letter in the Grade Sheets.

R18 Students must undergo Industrial Training at least for 90-100 days.  In addition, they must 
participate in NSS, NCC, NSO, Literacy Mission etc. as mandatory requirement to qualify for 
B.Tech degree.

NOTE: 
The above major recommendations have served as guidelines for all departments offering UG-
programmes for award of B.Tech Degree in Dr B R Ambedkar National Institute of Technology, 
Jalandhar. Department of Electronics and Communication Engineering has developed its new 
curriculum based on the above recommendations with marginal variations to suit the
requirement of our programme.

(Dr R K Sarin)
Professor and Head 

Department of Electronics and Communication Engineering
July, 2005
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Curriculum Overview

The Department of Electronics and Communication Engineering offers the Bachelor of 
Technology (B. Tech) in Electronics and Communication Engineering. The degree program is 
accredited by the National Board of Accreditation of AICTE.

The B. Tech curriculum provides a strong foundation in Mathematics, Basic Sciences, 
Management and Humanities and Computer Science during the first two years of study. The 
curriculum puts emphasis on both theory and practical applications. The fundamentals of circuits, 
devices, electronics, digital and computer systems, and communication are introduced in the 
second and third years. In the final year, students gain in-depth exposure to engineering design 
through the advanced courses. And with the flexibility of choice of electives, they explore their 
specific areas of interest. Students have a wide choice amongst the specialized fields of 
Electronics and Communication viz. VLSI design, Wireless Communication, Embedded Systems, 
Optical Communication, and many more. The elective courses start from third year and the 
structure of electives offered from 5th to 8th semesters is such that the student can chose his 
particular field of interest right in the 5th semester and chose the electives in the successive 
semesters accordingly to gain in-depth knowledge in that field.

Design skills are fostered in the professional elective courses in the fourth year, along with the 
project experience. The objectives of the EC undergraduate program are to produce engineers
who are prepared to make intellectual contributions to their profession and can also take 
advanced courses at the graduate level.

The course structure (1st to 8th Semesters) and the detailed course descriptions are given in the 
following sections.
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I MA-101
Math-I

(3 1 0) 4

PH-101
Physics

(3 1 0) 4

PH-103
Physics Lab

(0 0 2) 1

IC-101
Electrical Sci

(3 1 0) 4

IC-103
Electrical Sci Lab

(0 0 2) 1

IE-101
Mfg. Processes

(2 0 0) 2

IE-103
Mfg. 
Processes Lab
(0 0 4) 2

HM-101
Int. to Mgt. & 
Comm.
(3 0 2) 4

ME-101
Thermal Science

(3 1 0) 4

CS-101
Computer 
Software –
Theory & Prc.
(1 0 2) 2

07 18 04 12 34 28

II MA-102
Math-II
(3 1 0) 4

CH-101
Chemistry
(3 1 0) 4

CH-103
Chemistry 
Lab
(0 0 2) 1

EC-101
Basic 
Electronics
(3 1 0) 4

EC-103
Basic Electronics 
Lab
(0 0 2) 1

MC-101
Mechanics of 
Solids & Fluids
(3 0 0) 3

MC-103
Mechanics of 
Solids & 
Fluids Lab
((0 0 2) 1

HM-102
Engg Eco & 
Fin. Mgmt.
(3 1 0) 4

ME-102
Engineering 
Graphics
(2 0 0) 2

ME-103
Engineering 
Graphics Lab
(0 0 4) 2

06 17 04 10 31 26

III MA-200
Numerical 
Methods
(3 1 0) 4

PH-203
EMF Theory
(3 1 0) 4

CS-201
Object 
Oriented 
Programming
(3 1 0) 4

CS-221
Object Oriented 
Prog. Lab 
(0 0 2) 1

EC-201
Analysis and 
Synthesis of N/Ws
(3 1 0) 4

EC-221
ASN Lab
(0 0 2) 1

EC-203
Electronic 
Devices and 
Circuits 
(3 1 0) 4

EC-223
EDC Lab
(0 0 2) 1

EC-205
Digital 
Electronics
(3 1 0) 4

EC-225
Digital 
Electronics 
Lab
(0 0 2) 1

06 18 06 08 32 28

IV PH-202
Material 
Science
(3 1 0) 4

CS-202
Data Struct and 
algorithms
(3 1 0) 4

CS-222
Data Struct 
and 
algorithms 
Lab
(0 0 2) 1

EC-202
Communication 
Signals and 
Systems 
(3 1 0) 4

EC-204
Analog Integrated 
Circuits
(3 1 0) 4

EC-224
AIC Lab
(0 0 2) 1

IC-206
Control  
Engg-I
(3 1 0) 4

IC-226
Control 
Engg-I Lab
(0 0 2) 1

EC-206
Electronic 
Measurements 
and 
instrumentation 
(3 1 0) 4

EC-226
EMI Lab

(0 0 2) 1

06 18 06 08 32 28

V EC-301
Microprocessor 
and its 
Applications
(3 1 0) 4

EC-321
Microprocessor 
and its Applic
Lab
(0 0 2) 1

EC-303
Antenna and 
Wave 
Propagation
(3 1 0) 4

EC-305
Analog 
Communication 
Systems
(3 1 0) 4

EC-325
ACS Lab
(0 0 2) 1

EC-307
Microelectronics
(3 1 0) 4

CS-351
Operating 
Systems
(3 0 0) 3

EC-3XX
DE-I
(3 0 0) 3

EC-331
Programming 
with Matlab
(0 0 2) 0

06 18 04 06 28 24

VI EC-302
Advanced 
Microproc and 
Microcont
(3 1 0) 4

EC-322
Advanced 
Microproc and 
Microcont Lab
(0 0 2) 1

EC-304
Digital Comm 
Systems
(3 0 0) 3

EC-324
Digital Comm 
Sys Lab
(0 0 2) 1

EC-306
Microwave 
Engineering
(3 0 0) 3

EC-326
Microwave 
Engineering Lab
(0 0 2)1

HM-3XX
OE-I*
(3 0 0) 3

04 12 02 04 18 16

Summer EC-300 Industrial Practical Training (0 0 16) 8
08

VII EC-401
Digital System 
Design
(2 1 0) 3

EC-421 
Digital Sys
Design Lab
(0 0 2) 1

EC-403
Digital Signal 
Processing 
(3 1 0) 4

EC-423
Signal 
Processing Lab
(0 0 2) 1

EC-400
Project (Ph-I)
(0 0 4) 2

EC-405
Computer Com
Networks
(3 0 0) 3

Seminar 
(NC)

EC-4XX
DE-II
(3 0 0) 3

OC-4XX
OE-II
(3 0 0) 3

05 14 02 08 24 20

VII
I

EC-402
Neural NW and 
Fuzzy Logic
(3 0 0) 3

EC-404
Advanced 
Comm Systems
(3 0 0) 3

EC-400
Project (Ph-II)
(0 0 16) 8

EC-4XX
DE-III
(3 0 0) 3

EC-4XX
DE-IV
(3 0 0) 3

04 12 00 16 28 20

Total         198
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Programme Code:  EC

Bachelor of Technology in Electronics and Communication Engineering

Department of Electronics and Communication Engineering

Undergraduate Core   
(UC)

Undergraduate Elective 
(UE)

Category Credits Category Credits 
HSS&M 08 DE 12

BS 30 OE 06
EAS 41
DC 101

TOTAL 180 TOTAL 18

Total Credits = 198

Humanities, Social Sciences and Management (HSS&M)
Code Course Title L-T-P Credits Pg No

HM-101 Introduction to Management and Communication 3-0-0 3 46
HM-102 Engineering Economics and Financial Management 3-1-0 4 46
HM-103 Communication Laboratory 0-0-2 1 47

TOTAL HSS&M 6-1-2 8

Basic Sciences (BS)
MA-101 Mathematics-I 3-1-0 4 47
MA-102 Mathematics-II 3-1-0 4 48
MA-200 Numerical Methods 3-1-0 4 49
PH-101 Physics 3-1-0 4 50
PH-103 Physics Laboratory 0-0-2 1 50
PH-202 Material Science 3-1-0 4 51
PH-203 Electromagnetic Field Theory 3-1-0 4 51
CH-101 Chemistry 3-1-0 4 52
CH-103 Chemistry Laboratory 0-0-2 1 53

TOTAL BS 21-7-2 30

Engineering Arts and Sciences (EAS)
IC-101 Electrical Science 3-1-0 4 53
IC-103 Electrical Science Laboratory 0-0-2 1 54
EC-101 Basic Electronics 3-1-0 4 8
EC-103 Basic Electronics Laboratory 0-0-2 1 8
CS-101 Computer Software – Theory and Practice 1-0-2 2 55
CS-201 Object Oriented Programming 3-1-0 4 55
CS-221 Object Oriented Programming Laboratory 0-0-2 1 56
IE-101 Manufacturing Processes 2-0-0 2 56
IE-103 Manufacturing Processes Laboratory 0-0-4 2 57
ME-101 Thermal Science 3-1-0 4 57
ME-102 Engineering Graphics 2-0-0 2 58
ME-103 Engineering Graphics Laboratory 0-0-4 2 59
MC-101 Mechanics of Solids and Fluids 3-0-0 3 60
MC-103 Mechanics of Solids and Fluids Laboratory 0-0-2 1 60
CS-202 Data Structures and Algorithms 3-1-0 4 61
CS-222 Data Structures and Algorithms Laboratory 0-0-2 1 61
CS-351 Operating Systems 3-0-0 3 62

TOTAL EAS 20-4-18 41

Departmental Core (DC)
EC-201 Analysis & Synthesis of Networks 3-1-0 4 9
EC-202 Communication Signals and Systems 3-1-0 4 10
EC-203 Electronic Devices and Circuits 3-1-0 4 11
EC-204 Analog Integrated Circuits 3-1-0 4 11
EC-205 Digital Electronics 3-1-0 4 12
EC-206 Electronic Measurements and instrumentation 3-1-0 4 13
IC-206 Control Engineering-I 3-1-0 4 62
EC-221 Analysis & Synthesis of Networks Laboratory 0-0-2 1 14
EC-223 Electronic Devices and Circuits Laboratory 0-0-2 1 14
EC-224 Analog Integrated Circuits Laboratory 0-0-2 1 14
EC-225 Digital Electronics Laboratory 0-0-2 1 15
EC-226 Electronic Measurements and instrument Laboratory 0-0-2 1 15
IC-226 Control Engineering-I Laboratory 0-0-2 1 63
EC-300 Industrial Training Evaluation 0-0-16 8
EC-301 Microprocessor and its Applications 3-1-0 4 17
EC-302 Advanced Microprocessors and Microcontrollers 3-1-0 4 18
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EC-303 Antenna and Wave Propagation 3-1-0 4 19

Open Elective (OC)

OC/EC 332 Neural Networks and Fuzzy Logic 3-0-0 3 27
OC/EC 334 Reliability Engineering 3-0-0 3 28
OC/EC 336 Opto Electronics 3-0-0 3 28
OC/EC 431 Digital Signal Processing 3-0-0 3 42
OC/EC 433 Genetic Algorithms and Applications 3-0-0 3 42
OC/EC 435 Embedded Systems 3-0-0 3 43
OC/EC 437 Electromagnetic Interference/ Electromagnetic  Compatibility 3-0-0 3 43
OC/HM-332 Human Resource Management 3-0-0 3 63
OC/HM-334 Marketing Management 3-0-0 3 64
OC/HM-336 Entrepreneurship Management 3-0-0 3 65

Courses offered by EC Dept to other Departments

EC 252 Electronic Devices and Analog Integrated circuits 3-1-0 4 15
EC 258 Digital Electronics and Microprocessor Architecture 3-1-0 4 16
EC 272 Electronic Devices and Analog Integrated circuits Laboratory 0-0-2 1 17
EC 278 Digital Electronics and Microprocessor Architecture Lab 0-0-2 1 17

Code Course title L-T-P Credits
EC-304 Digital Communication Systems 3-0-0 3 20
EC-305 Analog Communication Systems 3-1-0 4 20
EC-306 Microwave Engineering 3-0-0 3 21
EC-307 Microelectronics 3-1-0 4 22
EC-321 Microprocessor and its Applications Laboratory 0-0-2 1 25
EC-322 Advanced Microprocessors and Microcont Laboratory 0-0-2 1 25
EC-324 Digital Communication Systems Laboratory 0-0-2 1 26
EC-325 Analog Communication Systems Laboratory 0-0-2 1 26
EC-326 Microwave Engineering Laboratory 0-0-2 1 26
EC-331 Programming with MATLAB 0-0-2 0 26
EC-400 Project (Phase-I and II) 0-0-20 10
EC-401 Digital System Design 2-1-0 3 29
EC-402 Neural Networks and Fuzzy Logic 3-0-0 3 30
EC-403 Digital Signal Processing 3-1-0 4 30
EC-404 Advanced Communication Systems 3-0-0 3 31
EC-405 Computer Communication Networks 3-0-0 3 32
EC-421 Digital System Design Laboratory 0-0-2 1 38
EC-423 Digital Signal Processing Laboratory 0-0-2 1 39

TOTAL DC 56-14--64 101

Departmental Electives (DE)
EC311 Power Electronics 3-0-0 3 22
EC313 Reliability Engineering 3-0-0 3 23
EC315 Pulse and Switching waveforms 3-0-0 3 24
EC317 Biomedical Instrumentation 3-0-0 3 24
EC410 Digital Image Processing 3-0-0 3 32
EC411 VLSI Circuit Design 3-0-0 3 33
EC412 Wavelet Theory 3-0-0 3 33
EC413 Computer Organization and Architecture 3-0-0 3 34
EC414 Optical Communication Systems and Networks 3-0-0 3 35
EC415 Radar & TV Engineering 3-0-0 3 36
EC416 Genetic Algorithms and Applications 3-0-0 3 36
EC417 Wireless Communication 3-0-0 3 37
EC420 Telecommunication-Switching and Networks 3-0-0 3 38
EC422 Embedded Systems 3-0-0 3 39
EC424 Satellite Communication 3-0-0 3 39
EC426 Mobile Computing 3-0-0 3 40
EC428 Photonic Systems and Networks 3-0-0 3 41
EC430 Medical Imaging 3-0-0 3 41
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COURSE DESCRIPTIONS
(Courses Offered by EC Department)
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EC- 201 Analysis and Synthesis of Networks [3 1 0 4]

Circuit Concepts: Introduction, Linearity, Time Invariance, Causality, Passive and active n-port 
Networks, Lumped and distributed Networks, Circuit Elements, Electric potential, Current, Sign 
conventions, Circuit diagrams, Voltage current relations, Star Delta transformation, Resistance, 
inductance and Capacitance, Signal waveforms, Average and effective values of various signal 
waveforms.

DC Resistive Circuits and Network Theorems: Kirchoff’s voltage law, Kirchoff’s current law, 
Voltage division and current division, Series parallel Network reduction, Superposition theorem 
and its application, Thevenin’s and Norton’s theorem and its application, Maximum power transfer 
theorem, Tellegen’s theorem, Conservation of power, Tellegen’s quasi theorem, Application of 
Tellegen’s theorem, Millman’s theorem, Substitution theorem with proof, Compensation theorem

DC Mesh and NODE Analysis: Loop and Mesh currents, Matrices and Mesh currents, 
Determinants and mesh current Input résistance, Node voltage method
Network Graph Theory: Concept of a network graph terminology used in network graph relation 
between twigs and links, Properties of a tree in a graph, Formation of incidence matrix, No. of 
trees in a graph, Cut set matrix and tie set matrix
The Laplace Transformation: Introduction, The Laplace transformation, Some basic theorems 
for the Laplace transformation, Partial fraction expansions, Initial and final value theorem, 
Heaviside’s expansion theorem
Circuit Transients and Magnetically coupled circuits: Introduction, Initial conditions in 
elements, A procedure of evaluating initial conditions, Initial state of a network, Natural response 
of RL, RC and RLC networks, Complete response of RL, RC and RLC networks to various types 
of inputs, Series and parallel RLC circuits, Transformed equivalent circuits, Analysis of 
magnetically coupled circuits
Sinusoidal Steady state Analysis: Introduction, Sinusoidal voltage and current, Element 
responses, The sinusoidal steady state, The sinusoidal and ejwt, Solution using ejwt, Solution using 
Re ejwt or Im ejwt, Phasors and phasor diagrams.
Two port Networks: Relationship of two port variables, Short circuit admittance parameters, 
open circuit impedance parameters, Transmission parameters, the hybrid parameters, 
Relationship between various parameters, Parallel connection of two part networks.
Frequency Response and Resonance: Introduction, Half power frequencies, RLC circuit series 
resonance, Quality factor, RLC parallel circuit parallel resonance, Practical LC parallel circuits, 
Series parallel conversions.
Elements of Realizability of Networks: Introduction, Driving point impedance and admittance, 
Transfer impedance and admittance, Voltage and current transfer ratio, Concept of poles and 
zeros in a network function, Restriction on location of poles and zeros in driving point functions, 
Necessary conditions for transfer functions.
Synthesis of Passive Networks: Concept of stability of a system, Hurwitz polynomials and its 
properties, Procedure of testing of a given polynomial for Hurwitz character, Positive real 
functions, Concepts of network synthesis, Summary of procedure of synthesis, Reactive 
networks, Properties of driving point immittances of LC networks and its Pole-Zero 
interpretational network synthesis, Significance of elements in the foster form, Cauer form of 
reactive networks, Applicability of foster and Cauer form, Foster and Cauer form synthesis of 
lossy networks and determination of elements and their values.

Books Recommended

1. Van-Valkenberg M E “Network Analysis”, PHI, New Delhi, Third Edition (1999)
2. Van-Valkenberg M E, “Introduction to Modern Network Synthesis”, John Wiley & Sons 

(1999)
3. Nahvi M, Edminister J, “Scaum’s Outline of Electric Circuits (Theory and Problems)”, TMH 

Publication, Fourth Edition, (2002)



__________________________________________________
Department of Electronics and Communication Engineering

Dr B R Ambedkar National Institute of Technology, Jalandhar

9

4. Balabanian N, Bickert Theodare A, “Linear Network Theory: Analysis, Properties, Design 
and Synthesis”, Matrix Publishers, First edition (1985)

5. DeCalro R A, Lin P M, “Linear Circuit Analysis”, 2nd Ed. Oxford University Press, Indian 
Edition (2004).

EC-202 Communication Signals and Systems  [3 1 0 4]

Systems And Signal Analysis: Classification of Signals and Systems, Signal Representation 
using Fourier Series, Complex Exponential Fourier Series, Fourier Series Representation of 
Periodic Signals, Aperiodic Signal Representation using Fourier Transforms, Fourier Transforms 
of Periodic Power Signals, Power Spectral Density (PSD), System Response - Impulse, Step and 
Time Domain Response Analysis, Transfer Function and Frequency Domain Analysis, Effects of 
Transfer Function on spectral densities.                      
Random Signal Theory: Introduction to Probability Theory, Definition of Probability of Random 
Events. Joint and Conditional Probability, Probability Mass Function, Statistical Averages. 
Probability Density Functions  (PDF) and Statistical Averages. Examples of PDF, Transformation 
of Random Variables.  Random Processes, Stationarity and Ergodicity. 
Signal Transmission Through Linear Networks: Convolution Theorem and its graphical 
interpretation.  The Sampling Theorem, Low Pass and Band Pass Networks, Matched Filter, 
Envelope detector. 
Introduction To Noise: Thermal Noise, Shot noise, Partition noise, Flicker noise, Gaussion 
Noise, Noise in Bipolar Junction Transistors (BJTs), FET noise, Equivalent input noise, Signal to 
Noise Ratio (SNR), Noise Temperature, Noise equivalent Bandwidth, Noise Figure.  Experimental 
determination of Noise Figure, Pulse Response and Digital Noise and its elimination. 

Books Recommended

1. Lathi B P, “Digital and Analog Communication Systems”, Oxford University Press, Fourth 
Addition, (2000)

2. Armugam K Sam, “Digital and Analog Communication Systems”, John Wiley and Sons, 
(1994)

3. Simon Haykins, “Communication Systems”, John Wiley and Sons, Third Edition, (1999)
4. Roberts M J, “Signals and Systems”, TMH Edition, (2003)
5. Sharma Sanjay, “Signals and Systems”, 4th Ed. (Revised), S K Kataria and Sons (2005) 

EC-203 Electronic Devices and Circuits [3 1 0 4]

Semiconductor Diodes: PN junction Diode - VI characteristics, qualitative analysis of its 
behavior, Rectifiers-half wave and full wave, clippers, clampers, clamping circuit theorem, Voltage 
multipliers, Special purpose diodes - Zener diode, Tunnel diode, Varactor diode.
Bipolar Junction Transistor: Transistors-construction, operation, characteristics, parameters, 
Transistor as an amplifier at low frequency, Hybrid model of BJT, Analysis of amplifier using 
Hybrid model of BJT, Ebers-moll model, Transistor at high frequency and hybrid pi-model, 
Amplifier types-CE, CB, CC. 
Transistor Biasing and Stabilization: DC operating point, DC Biasing circuits-fixed bias, emitter 
bias, voltage divider bias, voltage feedback, Bias stability, Stabilization against variation in Ico, VBE

�D�Q�G���������%�L�D�V���F�R�P�S�H�Q�V�D�W�L�R�Q��
Field-Effect Transistor: The junction FET - construction, operation, characteristics, parameters, 
Biasing of JFET, Small signal analysis of JFET as an amplifier, MOSFET- construction, operation, 
characteristics, parameters, MOSFET as an amplifier, equivalent circuits, Biasing, Introduction to 
CMOS devices.
Power Amplifiers: Analysis of Class A, B, C, AB amplifiers, Push-pull amplifiers, Power BJTs, 
heat sinks.
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Multistage and Feedback Amplifiers: Amplifier frequency response-low frequency range and 
high frequency, Frequency response of multistage amplifiers, various coupling methods for 
multistage amplifiers, Feedback concept, Analysis of various configurations of feedback in 
amplifiers.
Oscillators: Criterion for oscillations, Oscillators based on RC and LC feedback circuits.
Opto-Electronic Devices: Photodiode, Phototransistor, Solar cells, LED, Lasers, Optical 
couplers.

Books Recommended

1. Floyd, Thomas L, “Electronic Devices”, Pearson Education Inc., Delhi, Sixth Edition, (2002)
2. Sedra, Adel S and Smith, Kenneth C, “Microelectronic Circuits”, Oxford University Press, 

New York, Fourth Edition, (1997)
3. Millman, Jacob and Halkias, Christos C, “Integrated Electronics” Tata McGraw- Hill, New 

Delhi.
4. Boylestad Nashelsky, “Electronic Devices and Circuit Theory”, 8th Ed., Pearson Education, 

7th Indian Reprint (2004)
5. Streetman Ben J, Sanjay Banerjee, “Solid State Electronic Devices”, 5th Ed. PHI (2004)

EC-204 Analog Integrated Circuits [3 1 0 4]

Differential amplifiers: Differential amplifier – configurations, dc and ac analysis, Differential 
amplifier using FET, Constant current bias, Current mirror, Cascading of stages and level 
translation, Cascode- dc and ac analysis
Introduction to Op-amps: Op-amp- analysis, approximations and modeling; ideal op-amp 
building blocks, Open loop op-amp configurations, Practical op-amp- offset voltage analysis and 
compensation, input bias and offset current analysis and compensation, frequency response, 
slew rate
Op-amp with Negative Feedback: Block diagram representations and analysis of feedback 
configurations, Differential amplifiers-using one op-amp, two op-amps, three op-amps
Op-amp Applications: DC and AC amplifiers, Peaking amplifiers, Summing, scaling and 
averaging amplifiers, Differential amplifier, Instrumentation amplifiers, V-I and I-V converters, 
Differentiator and integrator, A-D and D-A converters, Log and antilog amplifiers, Sample and 
hold circuits, Schmitt trigger
Multivibrators: Bistable multivibrator- fixed bias and self-bias transistor binary circuits, concept 
of speed-up capacitor, Triggering of binary. Monostable multivibrator – circuit explanation & 
waveforms, trigging of monostable multivibrator. Astable multivibrator – circuit explanation & 
waveforms, timing considerations.
Active Filters and Oscillators: Active filters-Butterworth and Chebyshev approximatives, Sallen 
and Key structures, State Variable filters, All pass filters, phase-shift & Wein bridge Oscillators, 
Square wave, triangular wave and sawtooth wave generators, Voltage controlled oscillator    
Specialised Ics: Phase Locked Loop- Operating principles and applications, Voltage Regulators 
- Fixed, adjustable and switching regulators, 555 Timer- its applications as Monostable and 
Astable multivibrators 

Books Recommended

1. Gayakwad Ramakant A, “Op-amps and Linear Integrated Circuits” Pearson Education.Inc, 
Delhi, (2000)  

2. Botkar K B, “Integrated Electronics”, Khanna Publishers

3. Sedra, Adel S and Smith, Kenneth C, “Microelectronic Circuits”, Oxford University Press, 
New York, Third edition, (1997)

4. Roy Choudhary D and Jain Shail, “Linear Integrated Circuits”, 2nd Ed., New Age Publishers
5. David Bell, “Operation Amplifiers and Linear Integrated Circuits”, 4th Ed., PHI
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EC-205 Digital Electronics [3 1 0 4]

Number Systems And Boolean Algebra: Review of Number systems, Radix conversion, 
Complements 9’s &10’s, Subtraction using 1’s & 2’s complements, Binary codes, Error detecting 
and Correcting codes, Theorems of Boolean algebra, Canonical forms, Logic gates.

Digital Logic Families: Introduction to bipolar Logic families: RTL, DCTL, DTL, TTL, ECL, I 2 L and 
MOS Logic families: NMOS, PMOS, CMOS, Details of TTL logic family - Totem pole, open 
collector outputs, TTL subfamilies, Comparison of different logic families.
Combinational Logic: Representation of logic functions, Simplification using Karnaugh map, 
Tabulation method, Implementation of combinational logic using standard logic gates, Multiplexers 
and Demultiplexers, Encoders and Decoders, Code Converters, Adders, Subtractors, Parity 
Checker and Magnitude Comparator.
Sequential Logic Concepts And Components: Flip flops - SR, JK, D and T flip flops - Level 
triggering and edge triggering, Excitation tables - Counters - Asynchronous and synchronous type 
Modulo counters, design with state equation state diagram, Shift registers, type of registers, circuit 
diagrams, timing wave form and operations, Introduction to finite state machines
D/A And A/D Converters: Weighted resistor type D/A Converter, Binary ladder D/A converter, 
Steady state accuracy test, D/A accuracy and resolution, Parallel A/D Converter, counter type A/D 
converter, Successive approximation A/D converter, Single and Dual slope A/D converter, A/D 
accuracy and resolution.
Semiconductor Memories: Memory organization, Classification, and characteristics of memories, 
Sequential memories, ROMs, R/W memories, Content Addressable memories, Charged-Coupled 
Device memory, PLA, PAL and Gate Array. Magnetic core memories.

Books Recommended

1. Malvino and Leach “Digital principles and Applications” Tata McGraw Hill.
2. Jain R P “Modern Digital Electronics”, Tata McGraw-Hill, Third Edition, (2003)
3. Mano M Morris, “Digital Design” Pearson Education, Third Edition, (2002)
4. Flecther “An Engineering Approach to Digital Design”, Prentice Hall of India, New Delhi.
5. Tocci Ronald J “Digital Systems-Principles and Applications” Prentice Hall of India, New 

Delhi

EC-206 Electronic Measurements and Instrumentation [3 1 0 4]

Measurement Systems and Characteristics Of Instruments: Introduction- Measurements, 
Significance of measurements, Methods of measurements, Instruments and measurement system, 
Electronic instruments, Classification of instruments, Deflection and Null type instruments, 
Comparison Analog and Digital Modes of operation, Application of measurement system, Errors in 
measurements, Types of errors, Accuracy and Precision, Noise, Resolution or discrimination, 
loading effects, Units, Absolute units, Fundamental and Derived units.
Electromechanical Indicating Instruments: D’Arsonaval Galvanometer- Construction of 
D’Arsonaval Galvanometer, Torque equation, Dynamic behavior of Galvanometer, Ballistic 
galvanometer- Construction and theory, Introduction to PMMC Instruments and Moving iron 
instruments, Instrument transformers.    
Bridge Circuits for RLC Measurements: Measurement of R, L and C, Wheatstone, Kelvin, 
Maxwell, Anderson, Schering and Wien bridges Measurement of Inductance, Capacitance, 
Effective resistance at high frequency, Q-Meter.
Electronic Instruments: Introduction-Electronic Voltmeter, VTVM Transistor voltmeter, Electronic 
multimeter, Digital multimeter.
Instruments for Generation and Analysis of Waveforms: Signal generator, Function generator, 
Wave analyzer, Harmonic Distortion Analyzer, Spectrum Analyzer, Spectrum Analysis.
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Cathode Ray Oscilloscope: Introduction- CRO, Cathode ray tube, Block diagram of CRO, 
Measurement of voltage, phase and frequency using CRO, Special purpose oscilloscopes.
Transducers: Principles of operation, Classification of transducers based upon principle of 
transduction, Summary of factors influencing the choice of transducer, Qualitative treatment of 
Strain Gauge, LVDT, Thermocouple, Piezo-electric crystal and Photoelectric transducers.
Data Acquisition System and Telemetry: Introduction- Analog and digital data acquisition 
system, Methods of data transmission, General telemetry system, Types of telemetry systems.
Recorders: Necessicity of Recorders, Recording requirements, Graphic recorders, Strip chart 
recorders, Ultraviolet Recorders, Magnetic tape recorders, Digital tape recorders.

Books Recommended

1. Sawhney A K, “Electrical and Electronic Measurements and Instrumentation”, Dhanpat Rai 
and Sons

2. Kalsi H S “Electronic Instrumentation “
3. Gupta JB “Measurements and Instrumentation”, S K Kataria & Sons, Delhi, First Edition 

(2003)
4. Cooper W D, Helfrick A D “Modern Electronic Instrumentation and Measurement 

Techniques”, PHI, 
5. Murthy D V S “Transducers and Instrumentation”, Prentice Hall of India, New Delhi, Tenth 

Edition (2003).

EC-221 Analysis and Synthesis of Networks Laboratory [0 0 2 1]

1. Verification of Thevenin’s theorem, Norton’s theorem.
2. Verification of Maximum power transfer theorem, Superposition theorem.
3. Verification of Reciprocity theorem.
4. �'�H�V�L�J�Q���D�Q�G���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I���L���D�Q�G���I���S�D�V�V�L�Y�H���I�L�O�W�H�U�V��
5. Determination of h-parameters of a network.
6. Study of sinusoidal steady state response of a network.
7. Study of transient response of a network.
8. Study of passive integrator and differentiator.
9. Synthesis of RC-network for a given network function.
10. Verification of equivalence of star and delta transformation.

�x Experimentation to be supported by computer simulations.

EC-223 Electronic Devices and Circuits Laboratory [0 0 2 1]

1. To study bipolar transistor as a switch.
2. To plot a load line for a CE amplifier and show effect of input signal on Q-point.
3. To demonstrate use of a BJT in a CE amplifier circuit configuration and study its 

frequency response.
4. To demonstrate use of a BJT in a CC amplifier circuit configuration and study its 

frequency response.
5. To demonstrate use of a power BJT as an amplifier.
6. To study frequency response of a tuned amplifier.
7. To demonstrate and study a two stage RC coupled amplifier.
8. To demonstrate and study a Transformer coupled amplifier.
9. To demonstrate working of a JFET and study its V-I characteristics.
10. To experimentally study working of a CS JFET amplifier.
11. To demonstrate working of a LED and calculate appropriate value of series resistance RS

for it.
12. To design and assemble a public address system.
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�x Experimentation to be supported by computer simulations.

EC-224 Analog Integrated Circuits Laboratory [0 0 2 1]

1. To build and study the various configurations of differential amplifier using discrete 
components.

2. To experimentally study the performance of inverting amplifier-using op-amp.
3. To experimentally study the performance of non-inverting amplifier using op-amp.
4. To experimentally study the performance of differential amplifier using op-amp
5. To demonstrate working of an op-amp as a voltage level detector.
6. To demonstrate working of an op-amp as a square wave generator.
7. To demonstrate working of an op-amp as a low pass filter.
8. To demonstrate working of an op-amp as a high pass filter.
9. To demonstrate the operation of a 555 timer as monostable multivibrator.
10. To demonstrate the operation of a 555 timer as astable multivibrator.
11. To demonstrate the operation of a 555 timer as missing pulse detector.
12. To assemble and demonstrate working of a project using op-amps.

�x Experimentation to be supported by computer simulations.

EC-225 Digital Electronics Laboratory [0 0 2 1]

1. Verification of the truth tables of TTL gates, e.g., 7400, 7402, 7404, 7408, 7432, 7486.
2. Verify the NAND and NOR gates as universal logic gates.
3. a) Verification of the truth table of the Multiplexer 74150. 

      b) Verification of the truth table of the De-Multiplexer 74154.
4. Design and verification of the truth tables of Half and Full adder circuits. 
5. Design and verification of the truth tables of Half and Full subtractor circuits. 
6. Design and test of an S-R flip-flop using NOR/NAND gates.
7. a) Verify the truth table of a J-K flip-flop (7476)

      b) Verify the truth table of a D flip-flop (7474) 
8. Operate the counters 7490, 7493 and 74194.  Verify the frequency division at each stage 

and with a low frequency clock (say 1 Hz) display the count on LEDs.
9. Verify the truth table of decoder driver 7447/7448.  Hence operate a 7 segment LED 

display through a counter using a low frequency clock.
10. Repeat the above with the BCD to Decimal decoder 7442 and an array of LEDs
11. Design and test D/A converter using R-2R Ladder Network   
12. Study and test of A/D converter.

�x Experimentation work to be supported by simulated results.

EC-226 Electronic Measurements and Instrumentation Laboratory [0 0 2 1]

1. To study the waveform on a storage Oscilloscope.
2. To study the dynamic recording of different signals on oscillographic recorders.
3. Measurement of Inductance by Maxwell’s bridge.
4. Measurement of small resistance by the Kelvin’s Bridge.
5. Measurement of Capacitance of the Schering Bridge.
6. Measurement of medium resistance with the help of Wheat stone bridge.
7. To find Q of a coil by a series resonance method and verify it by using Q-meter.
8. To study the recording of different signals from sensors on magnetic tape recorder.
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9. To study the acquisition of data from strain gauge based transducer on data acquisition 
system.

10. Displacement measurement using LVDT, Inductive pick up and capacitive pick up.
11. To measuring the temperature of soldering by using thermocouple. Plot the variation of 

temperature with respect of voltage.

EC-252  Electronic Devices and Analog Integrated Circuits [3 1 0 4]

Introduction to Semiconductors: Semiconductors ,Conductor and Insulators, Intrinsic and
extrinsic silicon, p-n junction, Current-Voltage characteristics of a p-n junction, the Diode, 
Rectifiers-half wave and full wave, Special purpose diodes - Zener diode, Tunnel diode and  
Varactor diode and Concept of clipping and clamping.
Bipolar Junction Transistor: Transistors-construction, operation, characteristics, parameters, 
Transistor as an amplifier at low frequency, Hybrid model of BJT, Analysis of amplifier using 
Hybrid model of BJT, Amplifier types-CE,CB,CC, DC operating point, DC Biasing circuits-fixed 
bias, emitter bias, voltage divider bias, voltage feedback and Bias stability

Field-Effect Transistor: The junction FET - construction, operation, characteristics, parameters, 
Small signal analysis of JFET as an amplifier, FET as a VVR and MOSFET- construction, 
operation, characteristics, parameters.  
Power and Multistage Amplifiers: Power Amplifiers, Types, analysis of Class A,B,C,AB; Heat 
sinks, Multistage Amplifiers, Types of multistage couplings.
Feedback Amplifier and Oscillators: Feedback concept, Analysis of various configurations of 
feedback in amplifiers, Criterion for oscillation and Oscillator based on RC and LC feedback 
circuits.
Introduction to op-amps: Op-amp- analysis, approximations and modeling; Ideal op-amp 
building blocks, Open loop op-amp configurations, Practical op-amp- Offset voltage analysis and 
compensation, Input bias and offset current analysis and compensation, frequency response, 
slew rate, Block diagram representations and analysis of configurations using negative feedback.    
Specialized IC’s: 555 Timer-Monostable multivibrator, astable multivibrator, Applications and 
Phase locked loop-Operating principles and applications  of PLL.

Books Recommended

1. Horenstein M N, “Microelectronic Circuits and Devices”, Prentice Hall, New Delhi, 2nd Ed. 
(1996)

2. Millman,Jacob and Halkias,Christos C, “Integrated Electronics”, Tata McGraw- Hill, New 
Delhi (1970)

3. Gayakwad Ramakant A, “Op-amps and Linear Integrated Circuits”, Pearson Education, 
4th Ed., New Delhi (2002)

4. Horenstein Mark N, “Microelectronic Circuits and Devices”, Prentice Hall, New Delhi, 2nd 
Ed. (1996)

5. Sedra / Smith, “Microelectronic Circuits”, 4th Ed., Oxford University (2002)

EC-258 Digital Electronics and Microprocessor Architecture [3 1 0 4]

Review of Number Systems and Codes: Decimal, Binary, Hexademical Octal Number systems 
and their Conversions, Binary Arithmetic, subtraction using 1’s and 2’s compliment, Excess-3 
Codes, Gray Codes, Error Detecting Codes.
Boolean Algebra and Logic Gates : Introduction to Boolean algebra, Theories of Boolean 
algebra, Logic Circuits and Logic Gates, Minimization of Boolean Expressions by using theorems 
and K-Maps.
Combinational and Sequential Logic Circuits: Introduction to Adder and Subtractor Circuit, 
Multiplexers, De-Multiplexers, Decoders, Encoders, An Introduction to Shift Registers and 
Counters, Semiconductors Memories like ROM and RAM, A/D and D/A Converters.
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Microprocessor Based Systems: Evolution of Microprocessors, System Block Diagram, 
Microprocessor Operation, Hardware/Software Requirements, Machine Language and Assembly 
Language, Microprocessor based Machine Language, Writing and Executing and Assembly 
language programme.
Microprocessor Architecture and Microcomputer Systems: An introduction to (8-bit) 
Microprocessor, Microprocessor Architecture and its operations, The 8085 MPU and 8080 MPU, 
Interfacing Devices.
Instruction and Timings: Instruction Clarification, Instruction Format, Introduction 8085/8080 
Basic Instructions and timing, Dynamic Debugging.
Introduction to Input/Output Interfacing: Basic Interfacing Concepts, Memory mapped I/O and 
I/O-mapped I/O, An introduction to serial I/O techniques.
Trends in Microprocessor Technology: Contemporary 8-bits Mircroprocessor, 16-bits 
Microprocessors, 32-bits Microprocessor.

Books Recommended

1. Gaonkar S Ramesh, “Microprocessor Architecture, Programming & Applications with 
8085/8080A”, 5th Ed., Prentice Hall, India (2002)

2. Antonakes L James, “An introduction to Intel family of Microprocessors: A Handson 
approach utilizing the 80x86 microprocessor family” 3rd Ed. Prentice Hall, India (1998).

3. Malvino P and Leach, “Digital principle and applications” 5th Ed.Tata McGraw Hill, Delhi 
(2003).

4. Jain R P, “Modern Digital Electronics”, 3rd Ed.Tata McGraw Hill, Delhi (2003).
5. Mano M Morris, “Digital Design”, 3rd Ed.Pearson Education,India (2002).

EC-272 Electronic Devices and Analog Integrated Circuits Laboratory    [0 0 2 1]

1. To plot a load line for a CE amplifier and show effect of input signal on Q-point.
2. To demonstrate use of a BJT in a CE amplifier circuit configuration and study its 

frequency response.
3. To demonstrate use of a BJT in a CC amplifier circuit configuration and study its 

frequency response.
4. To demonstrate working of a JFET and study its V-I characteristics.
5. To demonstrate working of a LED and calculate appropriate value of series resistance RS

for it.
6. To demonstrate working of an op-amp as a voltage level detector.
7. To demonstrate working of an op-amp as a square wave generator.
8. To demonstrate the operation of a 555 timer as monostable multivibrator.
9. To demonstrate the operation of a 555 timer as astable multivibrator

This is only the suggested list of practicals. Instructor may frame additional practicals relevant to 
the course contents

EC-278  Digital Electronics and Microprocessor Architecture Laboratory [0 0 2 1]

1. Verification of the truth tables of logic gates, e.g., 7400, 7402, 7404, 7408, 7432, 7486.
2. a)  Verification of the truth table of the Multiplexer 74150. 

b)  Verification of the truth table of the De-Multiplexer 74154.

3. Design and verification of the truth tables of adder and subtractor circuits.
4. a)   Design and test of an S-R flip-flop using NAND gates.

b) Verify the truth table of a J-K flip-flop (7476)
c) Verify the truth table of a D flip-flop (7474)
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5. Write a program to add two hexadecimal numbers and store the sum into a memory 
location.

6. Write a program to sort a list of numbers in ascending and descending order.
7. Write a program to multiply two 8-bit numbers.
8. Write a program to find the square root of 8-bit number.
9. Write a program to load the data byte in some register, mask the high order bits, and 

display the low order bits in some memory location.
10. Write a program to clear the CY flag, to load number FF in register B, and increment B . If 

the CY flag is set, display 01 at the output port; otherwise, display the contents of register 
B.

11. The block of data is stored on the memory locations starting from XX55 to XX5A. 
Transfer the data to the locations XX80 to XX85 in the reverse order 

EC-301 Microprocessor and its Applications     [3 1 0 4]

Introduction to Microcomputers & Microprocessor: Digital computing, Computer languages, 
From large chip computers to single chip Microcomputers, Microcomputers organization, and 4-
bit Microprocessors.
Introduction to 8-bit Microprocessor Architecture: Microprocessor architecture & its 
operations, Memory, Input/Output, Interfacing devices MPU, 8085 based Microcomputer, 
Instruction classification, Instruction format, Instruction timings, 8080 A MPU, Overview of 
8085/8080A instruction set. 
Introduction to 8085/8080A Basic Instructions: Data transfer instructions, Arithmetic 
operations, Logic operations, Branch operations, Programming techniques using looping counting 
& indexing, Dynamic debugging, Time delays, Counters, Stock, Subroutines, Conditional call, and 
return instructions, Advanced subroutine concepts. 
Interrupts: The 8080A interrupts the 8085 interrupts, Restart instructions, Additional I/O concepts 
& processes.
Parallel Input/Output And Interfacing Applications: Basic interfacing concepts, Interfacing 
output displays, Interfacing input keyboards, Memory mapped I/O, Interfacing memory, 
Interfacing D/A & A/D converters.
General Purpose Programmable Peripheral Devices: Introduction to 8155/8156,8255 A 
programmable peripheral interface, 8253 programmable interval timer, 8259 A programmable 
interrupt controller, SID & SOD lines, 8251 USART.
Microprocessor Applications: Temperature controller, Traffic light controller, Stepper Motor 
control, Comparison of 8 bit, 16 bit & 32 bit Microprocessors, Introduction to Pentium processors. 

Books Recommended

1. Ramesh S Gaonkar, “Microprocessor Architecture- Programming & Applications with 
8085/8080A”, 5th Ed., Penram International Publishing (India) Pvt. Ltd.

2. Ram B, “Introduction of Microprocessors & Microcomputers”, 4th Ed., Dhanpat Rai 
Publisher (P) Ltd.

3. Rodnay Zaks and Austin Lesea, “Microprocessor Interfacing Technique”, 1st Indian 
Edition, BPB Publication (1988)

4. James L Antonakes, “An introduction to Intel family of Microprocessors”, 3rd Ed., Pearson 
Education.

5. Charles M Gilmore, “Microprocessor; Principles and Applications”, 2nd Ed., McGraw Hill

EC-302 Advanced Microprocessors and Microcontrollers         [3 1 0 4]
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8086 Architecture: An introduction to 8086, 8088, 80186, 80188, 80286 Microprocessor, 8086 
internal architecture, Introduction to programming the 8086, Addressing modes, Instruction 
formats.
8086 Assembly Language Programming: 8086 flags, JUMP operations, STRING operations, 
CALL & RET operations, STACK operations, Instruction set of an 8086,8086 hardware review, 
Addressing memory & ports, 8086 Interrupts and interrupt responses, Interrupt system based on 
8259 A.
I/O Interfaces: Asynchronous, Synchronous communication interface. Physical communication 
standards, 8251 A programmable communication interface, 8255 A programmable peripheral 
interface, 8253 programmable interval timer, Interfacing a microprocessor to keyboard, 
Interfacing to alphanumeric displays, Keyboards/Display controller, DMA controller 8257,Serial 
data transmission methods & standards.
Introduction to Micro Controllers (8051): Micro controllers & Embedded processors, Overview 
of 8051 family, Basic Idea of 8051 assembly language, Program counter data types & directives, 
flag, Registers, Stack, Pin description of 8051,Addressing modes, Basic idea of interrupts, Basic 
instructions of 8051,Comparison of 8,16, & 32 bit micro controllers.  

Books Recommended

1. Douglas V. Hall, “Microprocessor & Interfacing: Programming & Hardware”, Tata 
McGraw Hill, (1992).

2. Wilson Sam J A, Risse “Introduction to Microprocessor Theory and Operation; a Self 
Study Guide with Experiments ”, 1st Ed., Delmar Learning (1995)

3. Mazidi, “The 8051 Micro controllers & Embedded Systems”, second Indian reprint, 
Pearson education, (2002).

4. Kenneth J, Ayala, “8051 Microcontroller: Architecture, Programming and Application,” 2nd

edition, Delmar Learning.
5. Brey, “Intel Micropocessors, The 8056/8055, 80186/80188, 8028, /80386, 80486, 

Pentium & PentiumPro, Pentium II, III, IV: Architecture, Programming and Interfacing,” 6th

edition, PHI.

EC-303 Antenna and Wave Propagation    [3 1 0 4]

Radiation: Review of electromagnetic fields, Displacement current, Maxwell’s equations in free 
space, plane wave & uniform plane wave in free space. Electromagnetic radiations, Physical 
concept of radiation, Retarted potential, Radiation from a Hertizian dipole, monopole and a half 
wave dipole, Fields in the vicinity of an antenna and far field approximation.
Antenna Parameters: Introduction, Isotropic radiators, Radiation pattern, Gain, Directive gain, 
Directivity, Reciprocity theorem & its applications, effective aperture, radiation resistance, terminal 
impedence, noice temperature, elementary ideas about self & mutual impedence, front-to-back 
ratio, antenna beam width, antenna bandwidth, antenna beam efficiency, antenna beam area or 
beam solid angle, polarization, antenna temperature.
Antenna Arrays: Introduction, various forms of antenna arrays, arrays of point sources, non-
isotropic but similar point sources, multiplication of patterns, arrays of n-isotropic sources of equal 
amplitude and spacing (Broad-side & End-fire array cases), array factor, directivity and beam 
width, array of n-isotropic sources of equal amplitude and spacing end-fire array with increased 
directivity, scanning arrays, Dolph-Tchebysceff arrays, tapering of arrays, binomial arrays, 
continuous arrays, rectangular arrays, superdirective arrays.
Practical Antennas: (Part-1) (Vlf, Lf, Mf, Antenna & Radio Direction Finders): Introduction, 
Hertz & Marconi antennas, effects of ground on antenna performance, effects of antenna hight, 
efficiency of electrically short antenna, medium frequency antennas, high frequency antennas, 
the fundamental antenna (i.e. half wave dipole or dipole antenna), long wire antenna, V-antenna, 
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Rhombic antenna, traveling wave antenna, radio direction finders, loop antennas, receiving 
antennas.
Practical Antennas: (Part-2) (Vhf, Uhf, Shf Antenna, And Antenna Measurement): 
Introduction. Folded dipole antenna, Yagi-Uda antenna, and helical antenna, slot antenna, 
microstrip or patch antennas, and turnstile antenna, frequency independent antennas, and 
microwave antennas, antenna measurement.
Wave Propagation: Introduction, structure of atmosphere, basic idea of ground wave, surface 
wave, and space wave propagation, tropospheric propagation and duct propagation.

Books Recommended

1. Krauss J D, ”Antennas”, 4th edition, McGraw - Hill Inc., New York (1991).
2. Balanis A Constantine, ”Antenna Theory, analysis and design”, 2nd edition, Wiley, New 

York (1997).
3. Prasad K D, ”Antenna and Wave Propagation”, 3rd edition, Satya Prakashan, New Delhi 

(1996).
4. Stutzman W L, Thieele G A, “Antenna Theory and Design”, 2nd Ed., Wiley (1997)
5. Gosling William, “Radio Antennas and Propagation”, Newens

EC-304 Digital Communication Systems    [3 1 0 3]

Elements of Digital Communication and Information Theory: Model of a digital 
communication system; Mutual information and channel capacity of a discrete memoryless 
channel, Calculation of channel capacity of a discrete memoryless channel, of a BSC, of a 
continuous AWGN Channel, Hartely- Shannon law, Bandwidth-S/N tradeoff. 
Sampling Theory: Sampling theorem, Signal reconstruction in time domain, Practical and Flat 
Top Sampling, Sampling of Bandpass Signal.
Waveform Coding Techniques: Discretization in time and amplitude, Linear quantizer, 
Quantization noise power calculation, Signal to Quantization noise ratio, Non-uniform quantizer, A 
law & Mu- law, companding; encoding and Pulse Code Modulation, Bandwidth of PCM, 
Differential pulse code modulation, Multiplexing PCM signals, Delta modulation, Idling noise and 
slope overload, Adaptive delta modulation, Adaptive DPCM, Comparison of PCM and DM, 
Digital Base Band Transmission: Line Coding & its properties. NRZ & RZ types, signaling 
format for unipolar, Polar, bipolar (AMI) & Manchester coding and their power spectra (No 
derivation), HDB and B8ZS signaling, ISI, Nyquist criterion for zero ISI & raised cosine spectrum, 
Matched filter receiver, Derivation of its impulse response and peak pulse signal to noise ratio, 
Correlation detector decision threshold and error probability for binary unipolar (on-off) signaling. 
Digital Modulation Techniques: Types of digital modulation, Wave forms for Amplitude, 
Frequency and Phase Shift Keying, Method of generation and detection of coherent & non-
coherent binary ASK, FSK & PSK, Differential phase shift keying, Quadrature modulation 
techniques, M-ary FSK, Minimum Shift Keying (MSK), Probability of error and comparison of 
various digital modulation techniques.
A base band signal receiver, Probability of error, The Optimum filter, Matched Filter, Probability of 
error in Matched filter, Coherent reception, Coherent reception of ASK, PSK and FSK, Non-
Coherent reception of ASK, FSK, PSK and QPSK, Calculation of error probability of BPSK and 
BFSK, Error probability for QPSK.

Digital Multiplexing: Fundamentals of time division multiplexing, electronic commutator, bit, byte 
interleaving TTCarrier system, Synchronization and Signaling of T1, TDM, PCM hierarchy, North-
America CCITT standards, T1 to T4 PCM TDM system (DS1 to DS4 signals), Signal format of 
M12 Mux for AT & T (Bell) system, bit rate calculation for DS1 to DS4 signals. 

Simulation of Digital Communication Systems like PCM, DPCM, ADM, DM, ASK, FSK, PSK, 
QPSK and Multiplexers using ComSim and Matlab.
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Books Recommended

1. Haykin Simon, “Communication Systems”, 4th Edition, Wiley publication.
2. Tomasi, “Electronic Communication Systems”, 4th edition, Pearson Publications.
3. Miller Gary M, “Modern Electronic Communication”, 6th edition, Prentice-Hall, (1999). 
4. Nicolaos S Tzannes, “Communication and Radar Systems”, Prentice-Hall Inc, (1985).
5. Proakis J J, “Digital Communications”, 2nd Edition, Mc Graw -Hill.

EC-305 Analog Communication Systems     [3 1 0 4]

Analog Modulation Techniques: Introduction, Theory of Amplitude Modulation; AM Power 
Calculations, AM Modulation with a Complex wave, Theory of Frequency Modulation (FM); 
Spectra of FM Signals, Narrow Band and Wide Band FM, Theory of Phase Modulation, 
Comparison of AM and FM, Comparison of PM and FM, Noise and Frequency Modulation, Pre-
emphasis and De-emphasis.
AM Transmission/AM Reception: Introduction, Generation of Amplitude Modulation, Basic 
Principles of AM Generation; Square law Diode Modulation, Vander Bijl Modulation, Suppressed 
Carrier AM Generation, Ring Modulator, Balanced Modulator.Tuned Radio Frequency (TRF) 
Receiver, Basic Elements of AM Super-heterodyne receiver; RF Amplifiers Characteristics-
Sensitivity,Selectivity, Image Frequency Rejection, MixersTracking and Alignment, Local 
Oscillator, IF Amplifier, AM Detectors; Envelope or Diode Detector, AGC, AM Receiver using 
Transistors  Communication Receiver.
FM Transmission/FM Reception: Generation of FM by Direct Methods.Indirect Generation of 
FM; The Armstrong Method, FM Stereo Transmission.FM Receiver Direct Methods of Frequency 
Demodulation; Slope Detector, Travis Detector Foster Seely or Phase Discriminator, Indirect 
methods of FM Demodulation; FM Detector using PLL and Stereo FM Multiplex Reception.
SSB Transmission/SSB Reception: Advantages of SSB transmission, Generation of SSB; 
Independent Side-Band Systems (ISB), Vestigial Side-Band Modulation (VSB).SSB Product 
Demodulator, Balanced Modulator as SSB Demodulator, ISB/Suppressed Carrier Receiver. 
Pulse Modulation Transmission and Reception: Introduction, Pulse Amplitude Modulation 
(PAM), PAM Modulator Circuit, Demodulation of PAM Signals, Pulse Time Modulation (PTM); 
Pulse Width Modulation (PWM), Pulse Position Modulation (PPM), PPM Demodulator.
Information Theory: Introduction, Measurement of information, Entropy, Information Rate, 
Hartley Law, Noise in Information Carrying Channel and Shannon-Hartley Theorem.

Books Recommended

1. George Kennedy, “Electronic Communication System”, 4th edition, McGraw- Hill (2000). 
2. Roddy and Coolen, “Electronic Communication”, 4th edition, PHI (2002).
3. Gary M. Miller and Jeffery S. Beasley, “Modern Electronic Communications “, 7/e PHI.
4. William Schweber, “Electronic Communication Systems”, 4th edition, PHI, (2002).
5. Anokh Singh, “Principles of Communication Engineering” Revised Edition, (2003).

EC-306 Microwave Engineering      [3 1 0 3]

Microwave Tubes: UHF limitations in conventional tubes, Analysis and operation of multi-cavity 
and    reflex, Klystron, admittance diagram of Klystron.
Analysis and operation of a traveling wave Magnetron, Performance charts of Magnetron tubes; 
Principle of operation of Traveling Wave Tube.
Microwave Semiconductor Devices: Classification of Microwave Devices. Point Contact diode; 
Tunnel diode; Gunn diode, two valley structures, mode of operation, circuit realization. IMPATT 
diode, Read Diode, circuit realization. PIN diode, basic principle of operation, equivalent circuit, 
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and application as switch, modulator and phase shifter. Microwave Bi-polar and Field Effect 
Transistors-characteristics and performance. Parametric amplifiers.
Microwave Components: Coupling-probes and loops Apertures, Attenuators, phase shifters. 
Waveguide corners, bends and twists. Matched terminators, short circuit plunger, Waveguide 
Tees- E, H, hybrid. Hybrid rings. Directional coupler, two-hole directional coupler. Isolator, 
circulator.
Microwave Network Theory: Symmetrical Z and Y Matrices for reciprocal network. Scattering 
ma-Matrix representation of   multiport network-properties of S-parameters. Relation of Z, Y and 
ABCD parameter with S-parameters.
Microwave Measurements: Tunable detector, slotted line carriage. Measurement of VSWR and 
Reflection coefficient, impedance using slotted line. Use of Smith Chart. Impedance Matching, 
Double and Triple stub Tuners, Quarter wave Transformer. Measurement of frequency and 
wavelength. Measurement of Microwave power - low and high, use of bolometers, thermisters, 
calorimetery. 

Books Recommended

1. Reich A J, “Microwave Principles”, Van Nostrand, Affiliated East-West Press Pvt. Ltd., 
New Delhi.

2. Collin R E, “Fundamentals of Microwave Engg.”, McGraw- Hill.
3. Liao S Y, “Microwave Devices and Circuits”, Prentice Hall of India, (1995).
4. Das A and Das S K, “Microwave Engineering” Tata McGraw-Hill Publishing Company 

Limited, New Delhi, (2001).
5. K C Gupta, “Microwaves”, New Age International, New Delhi, (1983).

EC-307 Microelectronics     [3 1 0 4]

Electronic-Grade Silicon: Crystal growth-Czochralski, LCE, Zone-refining and floating zone. 
Wafer preparation. Epitaxy, VPE, LPE, MBE, MOCVD.
An Overview Of IC Technology, And Its Requirements: Unit steps used in IC Technology: 
Wafer cleaning, Photo-lithography, E-beam lithography and newer lithography techniques for 
VLSI/ULSI; mask generation, wet and dry etching, oxidation, characterization of oxide films, 
diffusion, ion implantation, annealing, CVD and LPCVD techniques for deposition of poly silicon, 
silicon nitride and silicon dioxide. Metallisation and passivation.
Special Techniques For Modern Processes: self-aligned silicides, shallow junction formation, 
nitride oxides etc. process flows for CMOS and bipolar IC processes. 
Plasma And Rapid Thermal-Processing: Plasma etching, RIE techniques, RTP for annealing, 
growth and deposition of films testing, bonding, packaging. Evaluation and measurement 
techniques.
Thin Film And Thick Film Technology, hybrid circuits, circuit elements: Diodes, resistors, 
capacitors, inductors, contacts and interconnections.

Books Recommended

1. Streetman BG, “Solid State Electronics Devices”, Prentice Hall of India, New Delhi, 
(1995).

2. Chang C Y and Sze S (Ed),“ULSI Technology”, McGraw-Hill Companies Inc. (1996).
3. Ghandhi S K, “VLSI fabrication Principles”, John Wiley Inc., New York (1983).
4. May G S and Sze S M, “Fundamentals of Semiconductor Fabrication”, John Wiley & 

Sons, India.
5. Sze S M, “VLSI Technology”, 2nd Ed., McGraw Hill International Edition (1988) 

EC-311 Power Electronics [3 0 0 3]
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Semiconductor Switching Devices: Review of Thyristor, two transistor Model of SCR, 
classification and V-I characteristics, junction temperature, gate circuit ratings, triggering process, 
UJT and characteristics, UJT as a relaxation oscillator, turn off methods, fast recovery diodes, 
schottky diodes, Series and parallel connections of SCR, DIAC, TRIAC, Power MOSFETS.

Power Rectification: Classification of rectifiers, half, full, three-phase rectifier, semi converters, 
full converters, free wheeling diodes, circuits using SCR, voltage multiplying rectifier circuits, 
transformer utility factor. 
Regulated Power Supplies: Classification of voltage regulators, short period and long period 
accuracy of voltage regulator, D.C. voltage regulators, complete series voltage regulator circuit 
with ICs, SMPS basic principles, step up and step down circuits.
Inverters: Introduction, simple Inverters and Power Inverter using SCR, output voltage control in 
inverter waveform control, PWM inverters, reduction of harmonies with the help of PWM inverters.
Industrial Timing Circuits: Constituents of industrial timers, classifications, thermal timers, 
Electronic timers, SCR delay timer, I.C. electronic timers.
Induction And Dielectric Heating: Induction heating effect of frequency power requirements, 
merits and application of induction heating, Dielectric heating, dielectric properties of a few typical 
materials, thermal losses, application of dielectric heating, skin effect, high frequency sources for 
induction and dielectric heaters.
Electronic Control of D.C. Motors: Introduction, control of D.C. shunt motor, full wave D.C. 
shunt motor control overload projection, universal motor control, electronic control for reversing 
motor control using SCR, choppers, their classifications and applications.
Electronic Control of A.C. Motros: Instability of D.C. motors, variable speed induction motor 
drives, T.N. characteristics of I.M. invertors for driving the motor, speed control of I.M. using 
various methods, cyclo-converters, their classifications and applications.

Books Recommended

1. Rashid M H, “Power electronics”, 2nd Ed., PHI, N.Delhi (1998).
2. Mithal G K, “Industrial electronics”, 18th Ed., Khanna Publishers, Delhi (1998).
3. Biswas S N, “Industrial electronics”, 3rd Ed., Dhanpat Rai and Company, Delhi (2000). 
4. Bhimbra P S, “Power electronics”, 3rd Ed., Khanna Publishers, Delhi (2002).
5. Singh M D, Khanchandani K B, “Power electronics”, 6th reprint TMH, New Delhi (2001).

EC-313 Reliability Engineering      [3 0 0 3 

Introduction: Definition for Reliability, Need for reliability Engineering, Causes of failures, 
catastrophic failures and degradation failures Characteristic types of failures, useful life of 
components, Exponential case of chance failure, Reliability Measures; Derivation for exponential 
distribution function, other kinds of distributions, Binomial, Poisson uniform, Raleigh, Weibull, 
Gamma distribution, marks, Chains, failures data analysis.
Series Parallel Systems: Reliability Block Diagrams, series systems, parallel systems, K-out of-
M systems, open and short circuits failures, standby systems. 
Reliability Analysis of Non-Series Parallel System: Boolean algebra Method, Outset 
approach, delta star method, logical signal relation method, Bay’s Theorem Method.
Reliability Prediction: objective of reliability prediction, classification, information sources for 
failure rate data, prediction methodologies, general requirements, Role and limitations of 
Reliability prediction. 
Reliability Allocation: subsystems reliability improvement, allocation for new units, criticality.
Redundancy Techniques for Reliability: Optimization; signal redundancy, Time redundancy, 
software redundancy, hardware redundancy.
Maintainability and Availability: forms of maintenance, measures of Maintainability and 
availability, maintainability function,, availability function, two unit parallel system with repair, 
Markow Model for two unit systems, preventive maintenance, provisioning of spares.
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Reliability Testing: kinds of testing, component reliability measurements, parametric methods, 
confidence limits, accelerated testing, equipment acceptance testing. 
Economics of Reliability Engineering: Reliability cost, effect of reliability on cost, reliability 
achievement cost models, reliability Utility cost models, Replacement policies.

Books Recommended

1. Agarwal K K, “Reliability Engineering”, 1st Ed., Kluwer Academic Press, USA (1993).
2. Balagurusamy E,”Reliability Engineering”, Fourth Reprint, Tata McGraw Hill (2003)
3. Srinath L S, “Reliability Engineering”, 3rd Ed., East West Press Pvt. Ltd. (1991)
4. Dr Brijendra Singh, “Quality Control and Reliability Analysis”, Khanna Publishers (1998)
5. Lewis E E, “Introduction to Reliability Engineering”, John Wiley and Sons (1987)

EC-315 Pulse and Switching Waveforms [3 0 0 3]

Linear Wave Shaping: Low pass & high pass circuits & their response to different input 
waveforms viz. step, pulse, ramp, exponential etc.  Low pass circuit on differentiator, high pass 
circuit as integrator. Compensated attenuator, Pulse transformer.
Non-Linear Wave Shaping: Clipping circuits: series diode clipper, shunt diode clipper, transistor 
clipper.  Two level clipping. Comparators, Clamping circuit, Clamping Theorem.
Multivibrators: Bistable multivibrator, fixed bias, self-bias transistor binary circuits concept of
speed-up capacitor. Triggering of binary, Schmitt Trigger.
Monostable Multivibrator: circuit explanation & waveforms, rigging of monostable multivibrator 
– circuit explanation & waveform, timing considerations

Books Recommended

1. Millman and Taub, “Pulse, Digital and Switching Waveforms”, Tata McGraw-Hill Edition, 
(1991).

2. Aggarwal K K and Rai, “Wave Shaping and Digital Circuits”, Khanna Publishers, Reprint 
(1992).

3. Straus, “Wave Generation and Shaping”, McGraw Hill.
4. Bakshi U A and Godse A P, “Waveshaping Techniques,” 1st edition, Technical 

Publications, Pune, (2003).
5. Boylestad Nashelsky, “Electronic Devices and Circuit Theory,” 8th edition, Pearson 

education, 7th Indian reprint, (2004).

EC-317 Biomedical Instrumentation [3 0 0 3]

Physiological Systems of The Body: Brief description of neuronal, cardiovascular and 
respiratory systems; their electrical, mechanical and chemical activities.
Electrodes, Sensors and Transducers: Bioelectric signals, Electrodes for biophysical sensing; 
surface electrodes; microelectrodes; review of transducers and other sensors for bio-medical 
applications.
The Heart System and Measurements: The heart; electro conduction system of the heart; the 
heart as a potential source; the ECG waveform; the standard lead system; the ECG preamplifier; 
ECG machines.
Physiological Pressure and Other Cardiovascular Measurements and Devices: 
Physiological pressures; blood pressure measurements; sphygmo manometers; oscillometric and 
ultrasonic methods; direct methods: manometers; pressure transducers; pressure amplifiers; 
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typical calibration methods; systolic, diastolic and mean pressure detector circuits; pressure 
differentiation (dp/dt) circuits; automatic zero circuits; practical problems in pressure monitoring; 
cardiac output measurement; plethysmography; blood flow measurements; phonocardiography; 
vectorcardiography; defibrillators circuits; pacemakers; heartlung machines.
The Human Respiratory System and Its Measurement: Internal (cellular) and external (lung) 
respiration; organs of respiration; mechanics of breathing; parameters of respiration; regulation of 
respiration; unbalanced and diseased states; environmental threats to the respiratory system; 
respiratory system measurements; respiratory transducers and instruments; spirometers; 
Respirator.
Measurement of Electrical Activity in Neuromuscular System and Brain: Neuron potential; 
muscle potential; electromyography (EMG); electroencephalography (EEG); EEG electrodes and 
the 10-20 system; EEG amplitude and frequency bands; the EEG system – simplified block 
diagram; preamplifiers and EEG system specifications; EEG diagnostic uses and sleep patterns; 
visual and auditory evoked potential recordings; EEG system artifacts.
Advances In Bio-Medical Instrumentation: Computer Tomography; Magnetic Resonance 
imaging; X-ray; Nuclear medicine; Ultrasound; lasers; Electromagnetic interference; Electrical 
safety; Bedside monitor.

Books Recommended

1. Joseph J. Carr and John M. Brown, “Introduction to Biomedical Equipment Technology”, 
4th ed., Singapore: Pearson Education, Inc., (2001). (ISBN 81-7808- 327-2)

2. Cromwell L., Weibell F. J. and Pfeiffer E. A., “Biomedical Instrumentation and
Measurements”, 2nd ed. Singapore: Pearson Education, Inc., (2003). (ISBN 
812970028X)

3. Webster J. G. (ed.), “Encyclopedia of Medical Devices and Instrumentation”, Vols. 1-4, 
New York: Wiley (1988).

4. Bronzino J. D. (ed.), “The Biomedical Engineering Handbook”, FL: CRC Press (1995).
5. Khandpur R S, “Handbook on Biomedical Instrumentation”, TMGH, (1998), 13th reprint.

EC-321 Microprocessor and Its Applications Laboratory [0 0 2 1]

1. Simple programs for sorting a list of numbers in ascending and descending order.
2. Sorting a list without destroying the original list.
3. Code conversion - Binary to Gray/Gray to Binary.
4. Program for addition of BCD numbers.
5. Program for multiplication of 8-bit numbers using Booth's algorithm.
6. Interface an LED array and 7-segment display through 8255 and display a specified bit 

pattern/character sequence at an interval of 2 seconds.
7. Program for interfacing between two 8085 kits by using 8255.
8. Interface an ADC chip with microprocessor kit and verify its operation.
9. Interface an external 8253 to the microprocessor kit at the address given. Hence,

i) generate a pulse train of specified duty cycle at the given output line,
ii) operate as a: N counter,
iii) count a train of pulses for a given duration.

10. Interface the given microprocessor kit to a personal computer through R.S-232C. The 
band rate is specified. Verify data transfer in both directions (P - PC and PC - P)

11. Interface a given printer to the microprocessor kit using on board 8255.
12. Interface an external keyboard to a microprocessor kit through on board 8255.
13. Use the SOD line to generate a square wave of the specified duty cycle at a given 

frequency.

EC-322 Advanced Microprocessors & Microcontrollers Laboratory [0 0 2 1]
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1. 8 bit multiplication and division. 
2. 16 bit multiplication and division. 
3. Waveform generation using 8255 and DAC. 
4. Interfacing of ADC 0809. 
5. Interfacing of traffic light controller 
6. Interfacing using SID and SOD lines. 
7. Interfacing using 8253.
8. Study of micro controller kits. 
9. Programming exercises on 8051/8031 micro controller. 
10. Interfacing using 8251. 
11. Stepper motor interface. 
12. Interfacing of 7 segment LED displays.

EC-324 Digital Communication Systems Laboratory [0 0 2 1]

1. Study of analog time division multiplexer.
2. Study of pulse code modulation and demodulation.
3. Study of delta modulation and demodulation and observe effect of slope overload.
4. Study pulse data coding techniques for NRZ formats.
5. Data decoding techniques for NRZ formats.
6. Study of amplitude shift keying modulator and demodulator.
7. Study of frequency shift keying modulator and demodulator.
8. Study of phase shift keying modulator and demodulator.
9. Simple fiber optic link fabrication using discrete components with available digital data 

input.
10. Digital link simulation, error introduction & error estimation in a digital link using MATLAB 

(SIMULINK)/ComSim.

EC-325 Analog Communication Systems Lab
[0 0 2 1]

1. To study Amplitude Modulation using a transistor and determine depth of modulation.
2. To study envelope detector for demodulation of AM signal and observe diagonal peak 

clipping effect.
3. Frequency Modulation using Voltage Controlled Oscillator.
4. Generation of DSB-SC signal using Balanced Modulator.
5. Generation of Single Side Band (SSB) signal.
6. Study of Phase Lock Loop (PLL) and detection of FM Signal using PLL.
7. Measurement of Noise Figure using a noise generator.
8. Study functioning of Super heterodyne AM Receiver.
9. Familiarization of PLL, measurement of lock/captures range, frequency demodulation, and 

frequency multiplier using PLL.
10. Measurement of Sensitivity, Selectivity and Fidelity of radio receivers.

EC-326 Microwave Engineering Laboratory [0 0 2 1]

1. Study of microwave components and instruments.
2. To study the characteristics of reflex klystron.
3. Tuning of klystron Mechanical and Electronics Methods.
4. To study the characteristics of crystal detector. 
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5. To measure the frequency using direct reading frequency meter and compare it with 
indirect frequency meter.

6. To measure VSWR, insertion loss and attention of fixed and variable attenuator.
7. Measurement of Directivity and coupling coefficient of a directional coupler.
8. To plot and study the V-I characteristics of a Gunn diode.
9. To match impedance for maximum power transfer using a slide screw tuner.
10. Calibration of the attenuation constant of an attenuator.
11. Determination of the radiation characteristics and gain of an antenna.
12. Measurement of Q of a cavity by slotted line method.

EC-331 Programming with MATLab [0 0 2 0]

Matlab is the dominant programming language for implementing numerical computations and is 
widely used for algorithm development, simulation, data reduction, testing and system evaluation.
The objective of this laboratory course is to make the students familiar with Matlab, toolboxes, 
blocksets and Simulink
Introduction to Matlab: starting and stopping, command window, figure window(s), Editor 
window(s), using Matlab as calculator, Using MATLAB's built-in functions, using on-line help, 
setting the matlab path
Matlab variables: Scalars: creating, assigning values, scalar operations. Vectors: creating, 
assigning values, addressing individual elements, colon notation, vector operations. Matrices: 
creating, assigning values, addressing individual elements, colon notation, matrix operations. 
Strings: creating, assigning values, addressing individual elements, colon notation, string 
operations
Plotting: Line plots: basic plot command, simple line plot, Logarithmic axis scaling. Symbol 
plots. Multiple curves on the same plot, plotting the data, labelling it with the legend command 
Loading Data into MATLAB for Plotting plots The load command, contour plots, surface plots
Matlab Script: Creating a script m-file. MATLAB functions, basics, Functions versus Scripts, 
Anatomy of a MATLAB function, Calling MATLAB Functions, Local Variables, Global variables
Control Statements, Conditional statements: If, Else, Elseif, Repetition statements: While, For
Built-in debugging commands, Debugging Strategies
Building Graphical User Interface in Matlab, Add menus, figures, text, buttons and edit boxes to 
your dialog
Matlab toolboxes
Simulink, Matlab Blocksets
Students will be asked to write and run Matlab computer program to be given by course co-
ordintator from time-to-time. The aim will be to demonstrate an ability to transform a problem into 
a design, and a design into an operational program. Assessment will be based on the design and 
implementation.

Books Recommended

1. Stephen J Chapman, “Matlab Programming for Engineers”, Thomson – Engineering 
Publisher, ISBN: 0534390560.

2. Duane C Hanselman , Bruce L Littlefield , “Mastering MATLAB 7”,
Prentice Hall ISBN: 0131430181 

3. Gilat Amos, “MATLAB: An Introduction with Applications”, Wiley Publisher:; 1st 
edition (February 28, 2003) ISBN: 0471439975 

4. Duane C. Hanselman, Bruce L. Littlefield, “Mastering Matlab 7”, Prentice Hall. (2004).
5. Edward B. Magrab, Shapour Azarm, Balakumar Balachandran, James Duncan, Keith 

Herold, Gregory Walsh, “An Engineer’s Guide to Matlab”, Prentice Hall. (2004).

OC/EC-332 Neural Networks and Fuzzy Logic [3 0 0 3]
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Neural Networks Characteristics, History of development in neural networks, Artificial neural 
net terminology, Model of a neuron, Topology, Types of learning. Supervised, Unsupervised 
learning.
Basic learning laws, Hebb’s rule, Delta rule, Widrow and Hoff LMS learning rule, correlation 
learning rule, instar and outstar learning rules.
Unsupervised Learning, competitive learning, K-means clustering algorithm, kohonen’s feature 
maps.
Radial Basis Function Neural Networks,  Recurrent networks, Real Time Recurrent, and 
learning algorithm.
Introduction To Counter Propagation Networks, CMAC network, ART networks.
Applications of neural nets such as pattern recognition, optimization,  control, speech and 
decision-making.
Fuzzy Logic: Basic concepts of Fuzzy Logic, Fuzzy VS Crisp Set, Linguistic variables, 
membership functions, operations of fuzzy sets, Fuzzy IF-THEN rules, variable inference 
techniques, defuzification techniques, basic fuzzy inference algorithm, applications of fuzzy logic, 
fuzzy system design, implementation of fuzzy system, useful tools supporting design.

Books Recommended

1. Riza C Berkin and Trubatch, “Fuzzy systems Design Principles”, Building a Fuzzy IF-
THEN Rule Bases, IEEE Press ISBN 0-7803-1151-5.

2. Yegna Narayanan, ”Artificial Neural Networks”.
3. Bart Kosko, ”Neural Networks and Fuzzy Logic”.
4. Simon Haykin, ”Neutral Networks”.
5. Yen and Langari, “Fuzzy Logic: Intelligence, Control and Information”, Pearson Education 

India.

OC/EC-334 Reliability Engineering        [3 0 0 3]                                                                    

Introduction: Definition for Reliability, Need for reliability Engineering, Causes of failures, 
catastrophic failures and degradation failures Characteristic types of failures, useful life of 
components, Exponential case of chance failure, Reliability Measures; Derivation for exponential 
distribution function, other kinds of distributions, Binomial, Poisson uniform, Raleigh, Weibull, 
Gamma distribution, marks, Chains, failures data analysis.
Series Parallel Systems: Reliability Block Diagrams, series systems, parallel systems, K-out of-
M systems, open and short circuits failures, standby systems. 

Reliability Analysis of Non-Series Parallel System: Boolean algebra Method, Outset 
approach, delta star method, logical signal relation method, Bay’s Theorem Method.

Reliability Prediction: objective of reliability prediction, classification, information sources for 
failure rate data, prediction methodologies, general requirements, Role and limitations of 
Reliability prediction. 

Reliability Allocation: subsystems reliability improvement, allocation for new units, criticality.

Redundancy Techniques for Reliability: Optimization; signal redundancy, Time redundancy, 
software redundancy, hardware redundancy.

Maintainability and Availability: forms of maintenance, measures of Maintainability and 
availability, maintainability function,, availability function, two unit parallel system with repair, 
Markow Model for two unit systems, preventive maintenance, provisioning of spares.

Reliability Testing: kinds of testing, component reliability measurements, parametric methods, 
confidence limits, accelerated testing, equipment acceptance testing. 
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Economics of Reliability Engineering: Reliability cost, effect of reliability on cost, reliability 
achievement cost models, reliability Utility cost models, Replacement policies.

Books Recommended

1. Agarwal K K, “Reliability Engineering”, 1st Ed., Kluwer Academic Press, USA (1993).
2. Balagurusamy E,”Reliability Engineering”, Fourth Reprint, Tata McGraw Hill (2003)
3. Srinath L S, “Reliability Engineering”, 3rd Ed., East West Press Pvt. Ltd. (1991)
4. Dr Brijendra Singh, “Quality Control and Reliability Analysis”, Khanna Publishers (1998)
5. Lewis E E, “Introduction to Reliability Engineering”, John Wiley and Sons (1987)

OC/EC-336 Opto Electronics [3 0 0 3]

Introduction: Semiconductor materials; Crystal Lattices; Bulk crystal growth, epitaxial growth.
Energy Bands And Charge Carriers In Semiconductors: Direct and indirect semiconductors; 
variation of energy bands with alloy composition. Charge carriers in semiconductors-electrons, 
holes, effective mass; intrinsic and extrinsic materials. Drift of carriers in electric and magnetic 
fields.
Excess Carries In Semiconductors: Optical absorption; luminescence-photoluminescence, 
electroluminescence. Carrier lifetime and photoconductivity, diffusion of carriers. 
P-N Junction Diode: Current-voltage characteristics; heterojunctions.
Optoelectronic Devices: Principle of operation and characteristics: Light emitting diodes, 
lasers, photodetectors, solar cells.
Integrated Optics: Optical waveguides-passive, eletro-optical; optical modulators and 
switches; optical storage devices.
Optical Fiber Communication: Principle; multimode and monomode fiber; components; 
system.

Books Recommended

1. Hummel R E, “Electronic Properties of Materials”, Narosa Publishing House, New   
Delhi.              

2. Streetman B G and Banerjee S, “ Solid State Electronic Devices”, PHI New Delhi,           
(2004).

3. Sze S M, “ Physics of Semiconductor Devices”, Wiley Eastern Limited, New Delhi.
4. Franz j and Jain V K, “Optical Communication Systems”, Narosa Publishers, New 

Delhi, (2003).
5. Wilson and Hawkes, “Optoelectronics; An Introduction”, 2nd Ed., PHI

EC-401 Digital Systems Design                          [2 1 0 3]

Introduction to Digital Design Concepts: Review of digital design fundamentals, minimization 
and design of combinational circuits, sequential machine fundamentals.
Traditional Approaches to Sequential Analysis And Design: State diagram, analysis of 
synchronous circuits, design of synchronous sequential state machine, design and applications of 
counters and shift registers.
Multiinput System Controllers Design: System controller, controller design principles, timing 
and frequency considerations, DFD development, controller architecture design, a synchronous 
input handling, state assignment concepts date/flip/flop level implementation using VEM’s.
System Controllers Using Combinational LSI Circuits: Using MSI decoder, multiplexer in 
system controllers, applications of ROM, PROM, PLA, FPLA in system controller design.
Programmable System Controller: Concepts and basic features of programmable system 
controller microinstructions, programmable controller with fixed instructions set with substituting 
capability
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Asynchronous Finite State Machines: Asynchronous analysis, design of asynchronous 
machines, cycles and races, hazards excision map MEV method.
VHDL: Why Vhdl? Basic Language Elements, Data objects, classes and data types, operators, 
overloading, logical operators, VHDL representation of Digital design entity and architectural 
declarations, introduction to behavioral, dataflow and structural models.

Books Recommended

1. Fletcher William I, “An Engineering Approach to Digital Design”, Third Indian reprint, PHI, 
(1994).

2. Morris Mano M, “Digital Design”, 3rd Edition, Pearson Education (2002).
3. Navabi Z, “VHDL-analysis and modeling of digital systems”, McGraw Hill.
4. Skahill Kevin, “VHDL for Programmable Logic”, First Indian Reprint, Pearson Education 

(2004).
5. Charles H. Roth Jr., “Fundamentals of Logic Design”, 4th Edition, Jaico Publishers (2002).

EC-402 Neural Networks and Fuzzy Logic [3 0 0 3]

Neural Networks Characteristics, History of development in neural networks, Artificial neural 
net terminology, Model of a neuron, Topology, Types of learning. Supervised, Unsupervised 
learning.
Basic learning laws, Hebb’s rule, Delta rule, Widrow and Hoff LMS learning rule, correlation 
learning rule, instar and outstar learning rules.
Unsupervised Learning, competitive learning, K-means clustering algorithm, kohonen’s feature 
maps.
Radial Basis Function Neural Networks,  Recurrent networks, Real Time Recurrent, and 
learning algorithm.
Introduction To Counter Propagation Networks, CMAC network, ART networks.
Applications of neural nets such as pattern recognition, optimization,  control, speech and 
decision-making.
Fuzzy Logic: Basic concepts of Fuzzy Logic, Fuzzy VS Crisp Set, Linguistic variables, 
membership functions, operations of fuzzy sets, Fuzzy IF-THEN rules, variable inference 
techniques, defuzification techniques, basic fuzzy inference algorithm, applications of fuzzy logic, 
fuzzy system design, implementation of fuzzy system, useful tools supporting design.

Books Recommended

1. Berkin Riza C and Trubatch, “Fuzzy systems Design Principles”, Building a Fuzzy IF-
THEN Rule Bases, IEEE Press ISBN 0-7803-1151-5.

2. Yegna Narayanan, ”Artificial Neural Networks”. 8th Printing, PHI (2003).
3. Patterson Dan W, ”Introduction to Artificial Intelligence and Expert Systems”., 3rd Ed., PHI
4. Haykin Simon, ”Neutral Networks” Pearson Education
5. Yen and Langari, “Fuzzy Logic: Intelligence, Control and Information”, Pearson 

Education.

EC-403 Digital Signal Processing [3 1 0 4]

Introduction: Limitations of analog signal processing, Advantages of digital signal processing.
Discrete Time Characterization Of Signal & Systems: Some elementary discrete time 
sequences and systems; Concepts of stability, causality, linearity, difference equations.
Frequency Domain Representation of Discrete Time Signal and Systems: Complex 
exponentials as Eigen functions of LTI systems; Fourier Transform of sequences. Fourier 
Transform theorems and symmetry properties of Fourier Transform.



__________________________________________________
Department of Electronics and Communication Engineering

Dr B R Ambedkar National Institute of Technology, Jalandhar

29

Sampling Of Continuous Time Signals: Frequency Domain Representation of Uniform 
sampling, Reconstruction of a continuous time signal from its samples; Discrete Time Processing 
of Continuous time signals and vice-versa.  Decimation & Interpolation; changing the sampling 
rate by integer and non-integer factors using discrete time processing.
The Z Transform: Z-Transform, Region of convergence; Properties of the Z-transform; 
convolution theorem; Parseval’s relation; Unilateral Z-transform and its application to difference 
equations with non-zero initial condition.
Discrete Fourier Transform: DFT and its properties; Linear Periodic and Circular convolution; 
Linear Filtering Methods based on DFI; Filtering of long data sequences; Fast Fourier Transform 
algorithm using decimation in time and decimation frequency techniques; Linear filtering 
approaches to computation of DFT.
Structure for Discrete Time Systems: Signal flow graph representation, Transposed forms, 
Lattice structures.
Design of Digital Filters: Linear Phase FIR filters; Design methods for FIR filters; IIR filter 
design by Impulse Invariance, Bilinear Transformation, Matched Z-Transformation, Frequency 
Transformation in the Analog and Digital Domain.
Finite Precision Effects: Fixed point and Floating point representations, Effects of coefficient 
unitization, Effect of round off noise in digital filters, Limit cycles.
Digital Signal Processors: Architecture and various features of TMS/ADSP series of digital 
signal processors; Instruction set and few applications of TMS 320 CXX.

Books Recommended

1. Oppenheim A V & Sehafer R W, “Discrete Time Signal Processing”, Prentice Hall (1989).
2. Proakis J G & Manolakis D G, “Digital Signal Processing”, Pearson Education India.
3. Oppenheim A V, Willsky A S & Young I T, “Signal & Systems”, Prentice Hall, (1983).
4. Ifeachor and Jervis, “Digital Signal Processing”, Pearson Education India.
5. Mitra Sanjit, ” Digital Signal Processing – A Computer Based Approach,” TMH, (1998).

EC-404 Advanced Communication Systems       [3 0 0 3]

Spread Spectrum Communication: Direct sequence and frequency hopped spread spectrum, 
spreading sequences and their correlation functions, Acquisition and tracking of spread spectrum 
signals.
Code Division Multiple Access (CDMA): DS-CDMA on AWGN channels, DS-CDMA on 
frequency selective fading channels, Performance analysis of cellular DS-CDMA, Capacity 
estimation, Power control effect of imperfect power control on DS-CDMA performance, Soft Hand 
offs, Spreading/coding tradeoffs, multi carrier CDMA, IS95A CDMA systems, 3rd Generation
CDMA systems, Multi user detection, Optimum receivers, SIC, PIC receivers and performance.
Data Communication Networks: Basic principles of data communication - synchronous and 
asynchronous transmission - digital data transmission formats NRZ, RZ, AMI, ASI & Manchester 
coding, Error correcting codes, Hamming codes, Orthogonal codes, Switching - Circuit switching, 
Message switching, Packet switching, Standard communication interface multipliers and 
concentrators, Protocols (BOP-COP - standard networks and standards, OSI, (D) ARPANET, 
NICNET, SNA, SELS etc. Lan types of LAN - WAN, Digital telephony, Basic principle of ISDN - E 
Mail - Voice mail.
Networks & Services: Network Transmission System Design Services, Characterization of 
networks & teleservices, The Telephone Network - Past, Present & Future, and Network issues.
Transmission Principles: Transmission aspects, Signals and Impairments, Digital Speech 
Transmission Digitisation of Speech & Audio. 
Teletraffic: Digital Networks, Network Synchronization, Multiplexing - Digital Hierarchies, 
Synchronous Digital Hierarchy, Digital Switching, Signaling, Introduction to Teletraffic. 
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ISDN & ATM: Integrated Services Digital Network – ISDN, Broadband ISDN & ATM, Broadband 
Access Networks, Optical Networks.
Network Aspects: Intelligent Network, Network Management, Introduction to Network 
management softwares.

Books Recommended

1. Andrew J Viterbi, “CDMA Principles of spread spectrum communications”, Addition 
Wesley, (1995).

2. J S Lee and L E Miller, “CDMA systems engineering handbook”, Artech House, (1998).
3. Marvin K Simon, Jim K Omura, Robert A Scholtz, Bary Klevit, “Spread Spectrum

Communications”, (1995).
4. Sergio Verdu, “Multiuser Detection”, Cambridge University Press, (1998).
5. Andrew S Tanenbaum, “Computer Networks”, Prentice Hall of India.

EC-405 Computer Communication Networks  [3 0 0 3]

Introduction To Parallel Distributed Processing, Application of network, Multiprocessing and 
multitasking, Network structures - network topologies, communication protocols and standards, 
design issues, messages and switching, circuit switching and packed switching, OSI reference 
model physical layer and data drink layer, Network layer, session layer presentation layer, 
application layer, Data Transmission in the OSI model.
OSI Terminology Connection Oriented And Connection Less Service, service primitives, The 
relationship of service to protocols, public network, USENET, BITNET, ERNET, NICNET, VVCP, 
SNA, E-mail, voice mail, services, ISDN system architecture, digital PBX & PABX, ISDN 
interface, C-Dot PAD, PABX Terminal handling, polling, multiplexing verses concentration.
Theoretical Basis For Data Transmission, maximum data rate of a channel base band coaxial 
cable, broadband coaxial cable, FDDI, communication satellites, the telephone system, modules, 
RS449, digital channel error detection/correction parity check, CRCs, ARQ, transmission 
strategies, stop - and wait ARQ, ARPANET ARQ, Go back ARQ, selective repeated ARQ, LANs, 
and WANs, ALOHA protocols, LAN protocols SONET and satellite network, packet radio network, 
routing algorithms Inter Networking - bridges and gateways, quality of services, connection 
management dialogue management, data exchange, activity management, RPC, Orphans, Data 
presentation, data compression, network security and privacy, application lever issues, virtual 
terminals, file transfer access and management.(20)

Books Recommended

1. Andrew S Tanenbaum, “Computer Network”, PHI. 
2. Dimitri Bertsekas & Robert Gallager, “Data Network”, PHI. 
3. Gilli Wates, “Computer Communication Network”, McGraw- Hill.
4. William Stallings “Data & Computer Communications”, 6th Edition, Pearson Education 

(2004).
5. Fayez Gebali, “Computer Communication Networks, Analysis and Design, 3rd Ed. now 

ready for shipping, NorthStar Digital Design, Inc., (2005).

EC 410 Digital Image Processing  
[3 0 0 3]

Digital Image Fundamentals: Human visual system and visual perception, image sensing and 
acquisition, image file types, pixel representation and relationship.
2-D Signal Processing Concept: Review of one-dimensional signal processing techniques, their 
extension to 2-D formats
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Image Processing Concepts: Image enhancement, image restoration, image segmentation, 
boundary detection etc. 
Image Processing Techniques: Noise models, filtering-spatial and frequency domain, other 
techniques-inverse filtering, Wiener filtering, least square filtering.
Image Analysis and Compression: Spatial techniques, frequency domain techniques, multi-
resolution techniques, image compression fundamentals – lossy and lossless compression.

Books Recommended

1. Gonzalez, Woods, “Digital Image Processing”, Pearson Education Asia, Ninth Indian 
Reprint, (2004).

2. Arthur R. Weeks, Jr, “Fundamental of Electronic Image Processing”, Prentice Hall of India, 
(2003).

3. Anil K Jain, “Fundamental of Digital Image Processing”, Prentice Hall of India, (2001).
4. Ioannis Pitas, “Digital Image Processing Algorithms and Applications”, Wiley-Interscience. 

2000.
5. Gregory A. Baxes, “Digital Image Processing: Principles and Applications”, Wiley. 1994.

EC-411 VLSI Circuit Design [3 0 0 3] 

Review of MOS Devices: MOS transistor models. NMOS, PMOS, CMOS.
Basic Electrical Properties And Circuit Concepts:  The NMOS inverter and transfer 
characteristics, pull up and pull down ratios of NMOS, alternative forms of pull up the CMOS 
inverter and transfer characteristics. CMOS inverter delays.  Driving large capacitive loads, 
propagation delays and effect of wiring capacitance.
Circuit Characterization and Performance Estimation: Estimation of R, C, L,  Switching 
Characteristics-delay models. Power dissipation. Scaling of MOS circuits. Effect of device-
scaling on circuit performance.
CMOS Logic Structure: Static and dynamic logic circuits. Domino and zipper logic.
Practical Aspects and Design Verification: Semi-custom and cell library based design. Design 
of analog building blocks. Introduction to process, device, circuit, logic and timing simulation. 
Hardware description languages for high level design. Logic, circuit and layout verification. 
Design examples. 

Books Recommended

1. Weste N and Eshranghian K, “Principles of CMOS VLSI Design”, Pearson Education 
Asia (2001).

2. Glaser L and Dobberpuhl D,  “The Design and Analysis of VLSI Circuits”, Addison 
Wesley (1985).

3. Rabaey J, “Digital Integrated Circuits: Design perspective”, Prentice Hall India (1997).
4. Perry D, “VHDL”, 2nd Ed., McGraw-Hill International (1995).
5. Pucknell D A and Eshraghian K, “Basic VLSI Design”, Prentice Hall India, New Delhi 

(2003).

EC-412 Wavelet Theory [3 0 0 3]

Continuous Wavelet Transform 1: Introduction, Continuous-time wavelets, Definition of the CWT, 
the VWT as a Correlation, Constant-Factor Filtering Interpretation and Time-Frequency Resolution, 
the VWT as an Operator, Inverse CWT, Problems.
Introducation To The Discrete Wavelet Transform And Orthogonal Wavelet Decomposition: 
Introduction, Approximation of Vectors in Nested Linear Vector Subspaces, Examples of an MRA, 
Problems.
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Mra, Orthonormal Wavelets, And Their Relationship To Filter Banks: Introduction, Formal 
Definition of an MRA, Construction of General Orthonormal MRA, a wavelet Basic for the MRA, 
Digital Filtering Interpretation, Examples of Orthogonal Basic Generating Wavelets, Interpreting 
Orthonormal MRAs for Discrete-Time signals, Miscellaneous Issues Related to PRQME Filter 
Banks, generating Scaling Functions and wavelets from Filter Coefficient, Problems.
Wavelet Transform And Data Compression: Introduction, Transform Coding, DTWT for Image 
Compression, Audio Compression, And Video Coding Using Multiresolution Techniques: a Brief 
Introduction.
Other Application Of Wavelet Transforms: Introduction, Wavelet denoising speckles Removal, 
Edge Detection and Object Isolation, Image Fusion, Object Detection by Wavelet Transform of 
Projections, Communication application.

Books Recommended

1. James S. Walker, “A Primer on Wavelets and their Scientific Applications”, CRC Press, 
(1999).

2. Rao, “Wavelet Transforms”, Pearson Education, Asia.
3. C. Sidney Burrus, Ramesh A. Gopinath, “Introduction to Wavelets and Wavelets 

Transforms”, Prentice Hall, (1997).
4. Paul S. Addison, Napler Addison, “The Illustrated Wavelet Transform Handbook”, 

Institute of Physics Publishing. (2002).
5. Dwight F. Mix, Kraig J. Olejniczak, “Elements of Wavelets for Engineers and Scientists”, 

Wiley-Interscience. (2003).

EC-413 Computer Organization and Architecture [3 0 0 3]

Digital Logic: Fundamental building blocks (logic gates, flip-flops, counters, registers, PLA); logic 
expressions, minimization, sum of product forms; register transfer notation; physical 
considerations (gate delays, fan-in, fan-out) 
Data Representation: Bits, bytes, and words; numeric data representation and number bases; 
fixed- and floating-point systems; signed and twos-complement representations; representation of 
nonnumeric data (character codes, graphical data); representation of records and arrays 
Assembly Level Organization: Basic organization of the von Neumann machine; control unit; 
instruction fetch, decode, and execution; instruction sets and types (data manipulation, control, 
I/O); assembly/machine language programming; instruction formats; addressing modes; 
subroutine call and return mechanisms; I/O and interrupts 
Memory Systems: Storage systems and their technology; coding, data compression, and data 
integrity; memory hierarchy; main memory organization and operations; latency, cycle time, 
bandwidth, and interleaving; cache memories (address mapping, block size, replacement and 
store policy); virtual memory (page table, TLB); fault handling and reliability 
Interfacing And Communication: I/O fundamentals: handshaking, buffering, programmed I/O, 
interrupt-driven I/O; interrupt structures: vectored and prioritized, interrupt acknowledgment; 
external storage, physical organization, and drives; buses: bus protocols, arbitration, direct-
memory access (DMA); introduction to networks; multimedia support; raid architectures 
Functional Organization: Implementation of simple datapaths; control unit: hardwired realization 
vs. microprogrammed realization; instruction pipelining; introduction to instruction-level 
parallelism (ILP) 
Multiprocessor And Alternative Architectures: Introduction to SIMD, MIMD, VLIW, EPIC; 
systolic architecture; interconnection networks; shared memory systems; cache coherence; 
memory models and memory consistency. 
Performance Enhancements: RISC architecture; branch prediction; prefetching; scalability. 
Contemporary Architectures: Hand-held devices; embedded systems; trends in processor 
architecture. 
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Books Recommended

1. William Stallings, “Computer Organisation and Architecture”, 5th ed. 0-13-081294-3 
Prentice-Hall, (1999).

2. Morris Mano M, Charles R Kime, “Logic and Computer Design Fundamentals”, 0-13-
016176-4 Prentice-Hall, (2000).

3. Andrew S Tanenbaum, “Structured Computer Organisation”, 4th ed. 0-13-020435-8 
Prentice-Hall, (1999).

4. Linda Null, Julia Lobur, “The Essentials of Computer Organization and Architecture,” 
Jones & Bartlett Publishers (2003)

5. Carpinelli John D., “Computer Systems Organization and Architecture,” Addison Wesley 
(2000)

EC-414 Optical Communication Systems and Networks            [3 0 0 3]

Introduction: The Electromagnetic Spectrum, Properties of Light, Dual Nature of Light, Concept 
of a photon, Wave Model, Characteristics of light waves, concepts of information, general 
communication systems, evolution of Basic Fiber Optic Communication System, Benefits and 
disadvantages of Fiber Optics, Transmission Windows, Transmission Through Optical Fiber, The 
Laws of Reflection and Refraction, Light rays and light waves, Reflection of light from optical 
surfaces, Refraction of light from optical interfaces, The Numerical Aperture (NA), The Optical 
Fiber, Types of Fiber. 
Degradation in Optics Fibers: Different Losses & Issues in Fiber Optics, Attenuation in Optical 
Fibers, Fiber Optic Loss Calculations, Dispersion, connectors & splices, bending loses, 
Absorption, scattering, very low loss materials, plastic & polymer-clad-silica fibers. Dispersion in 
single mode and multimode fibers, dispersion shifted and dispersion flattened fibers, attenuation 
and dispersion limits in fibers, Kerr nonlinearity, self phase modulation, combined effect of 
dispersion and self phase modulation.
Wave Propagation in Fibers: wave propagation in step index & graded index fiber, fiber 
dispersion, single mode fibers, multimode fibers, dispersion shifted fiber, dispersion flattened 
fiber, polarization, cut-off condition and V-parameter. 
Fibre Material and Fabrication Methods: Outside CVD, Modified CVD and VAD methods -
losses in fibres - attenuation absorption, scattering and radiation losses - signal distortions - intra 
model and inter model distortions: Group delay, material and wave guide distortions - fiber optic 
cables. 
Optical Sources: optical source properties, what is inside an LED? What causes the LED to emit 
light and what determines the color of the light?, how much energy does an LED emit?, finding 
the energy from the voltage, finding the frequency from the wavelength of light, operating 
wavelength of optical sources, semiconductor light-emitting diodes and laser diodes, 
semiconductor material and device operating principles, light-emitting diodes, surface-emitting 
LEDS, edge-emitting LEDS, super luminescent diodes, laser diodes, comparison of LED and ILD. 
Fiber optic transmitters, basic optical transmitters, direct versus external modulation, fiber optic 
transmitter applications, digital applications, analog applications.
Optical Detectors: Basic Information on light detectors, Role of an optical detector, Detector 
characteristics: Responsivity, Noise Equivalent Power, Detectivity, Quantum efficiency, Detector 
response time, Linearity, Spectral response, Noise considerations: Johnson noise, Shot noise, 1/f
noise, Photon noise, The PN junction photo diode - PIN photodetectors - Avalanche photo diode 
construction characteristics and properties, APD Specifications, Applications of APD -
comparison of performance noise sources - simple - simple model of photo receiver - Its 
equivalent for circulation of noise SNR, Optical Receivers.
Optical Fiber Communication System: telecommunication, local distribution series, computer 
networks local data transmission, digital optical fiber communication system, first & second-
generation system, future system.
Advanced Multiplexing Strategies: Optical TDM, subscriber multiplexing (SCM), WDM and 
Hybrid multiplexing methods.
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Optical Networking: Data communication networks, network topologies, MAC protocols, 
Network Architecture- SONET/TDH, optical transport network, optical access network, optical
premise network. 
Fiber Optic System Design Considerations and Components:Components: Indoor Cables, 
Outdoor Cables, Cabling Example, Power Budget, Bandwidth and Rise Time Budgets, Electrical 
and Optical Bandwidth, Connectors, Fiber Optic Couplers.

Books Recommended

1. Mynbaev and Djafer,  “Optical fiber Communication Technology”, 2nd edition,  Pearson 
Pub.

2. Keiser G, “Optical fiber communications”, Mcgraw-hill.
3. Silvello Betti, Giancarlo De Marchis and Eugenio Iannone, “Coherent Optical

Communications Systems”, John Wiley, (1995).
4. G P Agrawal, “Nonlinear Fiber Optics”, Second edition, Academic Press, (2000). 
5. Dutton J R, “ Understanding Optical communication”’ online book by IBM.

EC-415 Radar and TV Engineering            [3 0 0 3]

Part-A Radar Engineering
Introduction: Working Principle of Radar, Radar Frequencies, Radar Equation, Minimum 
Detectable signal, integration of radar pulses, Pulse repetition frequency and range ambiguities, 
Applications of Radar.
CW And Frequency Modulated (Fm) Radar: Doppler effect, CW Radar, FM-CW radar
MTI and Pulse Doppler Radar: Principle And Working, Delay-Line Cancellers
Tracking Radars: Angular Tracking Systems: Conical Scan and Monopulse, Range and Velocity 
Tracking Systems
Fundamentals Of Electronic Warfare
Instrument Landing Systems

Part-B TV Engineering
Signal Transmission And Channel Bandwidth: Sound and Picture transmission, Signal 
Standards, Scanning process, Interlaced Scanning, Resolution, Video Bandwidth, Construction of 
Composite Video Signal, Vestigial Sideband transmission, Negative transmission, Complete 
Channel Bandwidth.
Television Cameras: Construction and Working of T.V camera tubes-Image Orthicon, Vidicon, 
Plumbicon.
Monochrome TV Receivers: Block diagram of TV receiver, Antenna, Balun, R.F Tuner- Block 
Diagram of VHF and UHF tuners, Video I.F amplifier, Video Detector, Video Amplifier, A.G.C 
circuits, Sound I.F, Picture tube, Horizontal and Vertical deflection circuits, E.H.T Generation.
Colour Television: Colour fundamentals, Mixing of Colour, Chromaticity Diagram, Colour T.V 
Transmission and Reception.

Books Recommended

1. Skolnik, “Introduction to Radar Systems”, Tata McGraw Hill.
2. Peyton Z. Peebles, Jr, “Radar Principles”, John Wiley and Sons (2004).
3. Nagaraja, “Electronic Navigation”, Tata McGraw Hill.
4. R R Gulati, “Monochrome and color Television Engineering”, WileyEastern.
5. Arvind Dhake, “Television Engineering”, Tata McGraw Hill.
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EC-416 Genetic Algorithms and Applications                                             [3 0 0 3]

Introduction to Evolutionary Computation: Biological and artificial evolution, 
Evolutionary computation and AI, Different historical branches of EC, e.g., GAs, EP, ES, GP, etc., 
A simple evolutionary algorithm 

Search Operators:Recombination/Crossover for strings (e.g., binary strings), e.g., one-
point, multi-point, and uniform crossover operators, Mutation for strings, e.g., bit-flipping, 
Recombination/Crossover and mutation rates, Recombination for real-valued representations, 
e.g., discrete and intermediate recombinations, Mutation for real-valued representations, e.g., 
Gaussian and Cauchy mutations, self-adaptive mutations, etc., Why and how a recombination or 
mutation operator works 

Selection Schemes: Fitness proportional selection and fitness scaling, Ranking, 
including linear, power, exponential and other ranking methods, Tournament selection, Selection 
pressure and its impact on evolutionary search, 

Search Operators and Representations: Mixing different search operators, an 
anomaly of self-adaptive mutations, The importance of representation, e.g., binary vs. Gray 
coding, Adaptive representation, Analysis, Some examples 

Multiobjective Evolutionary Optimisation: Pareto optimality, Multiobjective 
evolutionary algorithms, Computational time complexity of EAs, No free lunch theorem.

Some Case Studied.

Books Recommended

1. David A Coley, “An Introduction to Genetic Algorithms for Scientists and Engineers”, 
World Scientific Publishing Company, (1997).

2. Mitsuo Gen, Runwei Cheng, Wiley-Interscience, “Genetic Algorithms and Engineering 
Design”, Ist Edition, (1997).

3. Thomas Back, “Evolutionary Algorithms in Theory and Practice Evolution Strategies, 
Evolutionary Programming, Genetic Algorithms”, Oxford University Press, (1996).

4. Kalyanmoy Deb, “Multi-Objective Optimization using Evolutionary Algorithms”, John 
Wiley and Sons (2001).

5. William M, “Evolutionary Algorithms: The Role of Mutation and Recombination”, (Natural 
Computing Series), Springer-Verlag (2000).

EC-417 Wireless Communication                                                   [3 0 0 3]

Introduction to Cellular Mobile Systems; A basic wireless/cellular system, performance 
criteria, uniqueness of mobile radio environment, operation of cellular systems, planning a cellular 
system, analog & digital cellular systems.
Elements of Wireless/Cellular Radio Systems Design: General description of the problem, 
concept of frequency reuse channels, co-channel interference reduction factor, desired C/I from a 
normal case in an omni directional antenna system, cell splitting, consideration of the 
components of cellular systems.
Interference: Introduction to co-channel interference, real time co-channel interference, co-
channel measurement design of antenna system, antenna parameter and their effects, diversity 
receiver in co-channel interference – different types.
Cell Coverage for Signal & Traffic: General introduction, obtaining the mobile point to point 
mode, propagation over water or flat open area, foliage loss, propagation near in distance, long 
distance propagation, point to point prediction model- characteristics, cell site, antenna heights 
and signal coverage cells, mobile to mobile propagation.
Cell Site Antennas and Mobile Antennas: Characteristics, antenna at cell site, mobile antennas
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Frequency Management and Channel Assignment: Frequency management, fixed channel 
assignment, non-fixed channel assignment, traffic & channel assignment.
Hand Off, Dropped Calls: Why hand off, types of handoff and their characteristics, dropped call 
rates & their evaluation.
Operational Techniques: Parameters, coverage hole filler, leaky feeders, cell splitting and small 
cells, narrow beam concept.

Books Recommended

1. William, C Y Lee, “Mobile Cellular Telecommunications”, 2nd ed., McGraw- Hill.
2. Dr. Kamilo Feher (PHI), “Wireless and Digital Communications”.
3. “Mobile Communication Hand Book”, 2nd Ed., IEEE Press.
4. “Mobile Communication Engineering”, Theory & Applications, TMH.
5. Theodore S Rappaport, “Wireless communications: Principles and practice”, third Indian 

reprint Pearson Education Asia, (2003).

EC-420 Telecommunication Switching Systems and Networks [3 0 0 3]

Telecommunications Transmission: Basic Switching System, Simple Tele-phone 
Communication, evolution of switching systems -Stronger switching systems, cross bar switching, 
Electronic Switching – Space Division Switching, Time Division Switching –Time Division space 
switching, Time Division Time Switching, Time multiplexed space switching, Time multiplexed 
Time Switching, Combination Switching.
Speech Digitization and Transmission: Quantization Noise, Companding, Differential Coding, 
Vocodors, Pulse Transmission, Line Coding, NRZ and RZ Codes, Manchester Coding, AMI 
Coding, Walsh Codes, TDM. 
Traffic Engineering: Grade of Service and Blocking Probabity – Telephone Networks, 
Subscriber Loops, Switching Hierchy and Routing, Transmission Plans and Systems, Signaling 
Techniques, In Channel, Common Channel.
Control of Switching Systems: Call processing functions, common control, stored program 
control (For all type of switching systems). 
Telephone Networks and Signaling: Introduction, subscriber loops systems, switching 
hierarchy, transmission and numbering plans, common channel signaling principles, CCITT 
signaling systems.

Books Recommended

1. Flood J E, “Telecommunications switching, traffic and networks” first Indian reprint, 
Pearson education Asia, (2001).

2. Viswanathan T, “Telecommunication switching systems and networks” 17th Indian 
reprint, PHI, India, (2003).

3. Bosse J G van, Bosse John G., “Signaling in Telecommunication Networks“ Wiley, John 
& Sons, (1997).

4. Bruce S. Davie, Paul Doolan, Yakov Rekhtor, “Switching in IP Networks: IP Switching, 
Tag Switching, and Related Technologies” Elsevier Science & Technology Books, 
(1998).

5. Joseph Yu Hui, “Switching and Traffic Theory for Integrated Broadband Networks”, 
Kluwer Academic Publishers, (1990).

EC-421 Digital Systems Design Laboratory           [0 0 2 1]

Design, Simulation and Synthesis of combinatorial networks and sequential networks through 
the use Electronic Design Automation (EDA) tools.
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1. Design, simulation and synthesis of a Full adder.
2. Design, simulation and synthesis of an Odd Parity generator for a 4-bit word.
3. Design, simulation and synthesis of a 2:1 Multiplexer.
4. Design, simulation and synthesis of a 3-to-8 line Decoder.
5. Design, simulation and synthesis of a T flip-Flop that toggles with falling edge of clock.
6. Design, simulation and synthesis ofa 4 –bit counter.
7. Design, simulation and synthesis of a Set/Reset Flip Flop.
8. Design, simulation and synthesis of a tristate driver.
9. Design, simulation and synthesis of a JK flip flop with reset.
10. Design, simulation and synthesis of an n bit Register.

EC-422 Embedded Systems [3 0 0 3]

Embedded Processing Systems – Introduction, Components of Embedded Systems
Embedded Processors: Microprocessors, Microcontrollers, DSP and ASICs, Comparative 
Assessment of Embedded Processors
Memory Devices: ROM family, RAM family, Interfacing memory
Embedded Programming - C and C++
Input-output Ports and Interfacing, I/O Programming
Interrupts And Their Servicing, timing devices and interfacing, Analog I/O techniques
Embedded Communications: Serial Bus, Parallel Bus, Networking and Wireless Standards
Introduction to Real-time operating system (RTOS), RTOS: memory management, I/O 
Management and Device Drivers, scheduling
Software Engineering Practices: Embedded Software Development Process
Hardware-Software Co-design in an embedded system
Tools and Trends in Embedded systems design

Books Recommended

1. Raj Kumar, “Embedded Systems: Architecture, Programming and Design”, Tata McGraw 
Hill, Third Reprint (2003).

2. John Catsoulis, O’Reilly, “Designing Embedded Hardware”, First Indian Reprint (2003).
3. David E. Simon, “An Embedded Software Primer”, Pearson Education Asia, Fifth Indian         

Reprint (2002).
4. Michael Barr, O’Reilly, “Programming Embedded Systems in C and C ++” (1999).
5. Vahid and Givargis, “Embedded System Design”, A Unified Hardware/Software          

Introduction, John Wiley and Sons (2002).

EC-423 Digital Signal Processing Laboratory [0 0 2 1]

Objective: To provide an introduction to DSP and DSP Devices (specifically the TMS 320C). The 
emphasis is on using Matlab as a platform for understanding DSP techniques before applying 
these techniques on a DSP device.
Contents: Using Matlab the students will learn how to generate signals as a set of discrete 
components and see how complex signals can be generated from a set of basis functions. Using 
Matlab they learn how convolution operates and how it is used to determine the response of a 
system to a particular input. Using Matlab they learn how to use the FFT in conjunction with 
windowing to extract information from a signal. Using Matlab they learn how to use to general 
Filter coefficients for both FIR and IIR filters. They also check response of the filter assuming 
finite precision arithmetic and quantistation. Introduction to the TMS320C5x and its architectures. 
Circular buffering and pipelining. Assembler Language Programming for the TMS320C5x. The 
TMS320C5x DSP Starter Kit and its Architecture and use of the DSK Debugger.Programming 
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waveforms (ramp, squarewave, sinewave).Programming Digital Filters with coefficients derived 
from Matlab and access.Quantisation effects.

EC-424 Satellite Communication [3 0 0 3]

Introduction: Origin and brief history of satellite communications, an overview of satellite system 
engineering, satellite frequency bands for communication.
Orbital Theory: Orbital mechanics, locating the satellite in the orbit w.r.t. Earth looks angle 
determination. Azimuth & elevation calculations.
Spacecraft Systems: Attitude and orbit control system, telemetry, tracking and command 
(TT&C), communications subsystems, transponders, spacecraft antennas.
Satellite Link Design: Basic transmission theory, noise figure and noise temperature, C/N ratio, 
satellite down link design, satellite uplink design.
Modulation, Multiplexing, Multiple Access Techniques: Analog telephone transmission, Fm 
theory, FM Detector theory, analog TV transmission, S/N ratio Calculation for satellite TV linking, 
Digital transmission, baseband and bandpass transmission of digital data, BPSK, QPSK, FDM, 
TDM, Access techniques: FDMA, TDMA, CDMA.
Encoding & FEC for Digital Satellite Links: Channel capacity, error detection coding, linear 
block, binary cyclic codes, and convolution codes.
Satellite Systems: Satellite Earth station Technology, satellite mobile communication, VSAT 
technology, Direct Broadcast by satellite (DBS).

Books Recommended

1. Timothy Pratt, Charles W. Bostian, “Satellite communication” John Wiley &sons 
publication.

2. Spilker J J, “Digital Communication by satellite” , PH Publication
3. Martin J, “Communication satellite systems”, PH publication.
4. Timothy Pratt, Charles W. Bostian, Jeremy Allnutt, “Satellite Communications” 2nd ed., 

Wiley, John & Sons, 2002.
5. Gerard Maral, Michel Bousquet, “Satellite Communications Systems: 

Systems,Techniques and Technology” 4th ed., Wiley, John & Sons, (2002).

EC 426 Mobile Computing
[3 0 0 3]

Introduction to Personal Communications Services (PCS): PCS Architecture, Mobility 
management, Networks signaling.
Global System for Mobile Communication (GSM) System Overview: GSM Architecture, 
Mobility management, Network signaling.
General Packet Radio Services (GPRS): GPRS Architecture, GPRS Network Nodes. 
Mobile Data Communication: WLANs (Wireless LANs) IEEE 802.11 standard, Mobile IP.
Wireless Application Protocol (WAP): The Mobile Internet standard, WAP Gateway and 
Protocols, wireless mark up Languages (WML).
Third Generation (3G) Mobile Services: Introduction to International Mobile 
Telecommunications 2000 (IMT 2000) vision, Wideband Code Division Multiple Access
(W-CDMA), and CDMA 2000, Quality of services in 3G.
Wireless Local Loop (WLL): Introduction to WLL Architecture, wireless Local Loop 
Technologies.
Global Mobile Satellite Systems: case studies of the IRIDIUM and GLOBALSTAR systems.
Wireless Enterprise Networks: Introduction to Virtual Networks, Blue tooth technology, Blue 
tooth Protocols.

Books Recommended:
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1. Yi-Bing Lin & Imrich Chlamtac, “Wireless and Mobile Networks Architectures”, John Wiley 
& Sons, (2001).

2. Raj Pandya, “Mobile and Personal Communication systems and services”, Prentice Hall 
of India, (2001).

3. Mark Ciampa, “Guide to Designing and Implementing wireless LANs”, Thomson learning, 
Vikas Publishing House, (2001).

4. Ray Rischpater, “Wireless Web Development”, Springer Publishing, (2000).
5. Sandeep Singhal, “The Wireless Application Protocol”, Pearson Education Asia, (2000).

EC 428 Photonic Systems and Networks 
[3 0 0 3]

Introduction: Overview of the architectures and principles of optical systems and networks; 
Access networks; LANS, WANS & MANS; SONET, SDH and ATM.
Components for Optical Networks: Fused fibre devices such as couplers, WDMs and WFCs; 
filters and WDMs such as interference filters, Fabry Perot etalons and Bragg gratings; optical 
isolators; integrated optic modulators and switches; wavelength converters, Dispersion 
Compensating techniques. 
Optical Amplifiers (EDFAs and SOAs): Principles of operation; gain characteristics; wavelength 
characteristics, cross talk and wavelength conversion; noise characteristics and noise figure; 
characteristics of amplifiers cascades.
Design and Analysis of Optically Amplified links: Systems performance analysis and power 
budget analysis for BERs of 10-9 for optically Amplified links.
Design and Analysis of Common Optical Systems and Networks: Power budgets, issues of 
component specification and tolerances; PONs, BPONs, WDM systems, wavelength routing 
networks and all optically switched systems. Optical Fiber impairment issues like: higher order 
dispersion, fiber nonlinearities in optical systems and Networks, optical solitions.

Note: Design and analysis is to be learned practically using simulation tool OptSim or OptiSystem 
and Artifex.

Books Recommended: 

1. Ramaswami R & Safarajan K, “Optical Networks: A Practical Perspective” 2nd Edition, 
Morgan Kaufmann.

2. OptSim/OptiSystem Mannuals.
3. Abdellatif Marrakchi, " Photonic Switching and Interconnects," Marcel Dekker, November 

1993.
4. Jean-Pierre Laude, " DWDM Fundamentals, Components, and Applications," Artech 

House, January 2002.
5. Debra Cameron, " Optical Networking," Wiley, December 2001..

EC-430 Medical Imaging [3 0 0 3]

Section I: Basics of Medical Imaging: Introduction to Medical Imaging, Principles of different medical 
imaging techniques used for routine clinical applications: conventional X-ray, computed tomography 
(CT), magnetic resonance imaging (MRI) and ultrasound.
Section II: Computer Aided Diagnosis: Image Measurements, classification, characterization and 
diagnosis (with emphasis on fuzzy logic, neural networks)

Books Recommended
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1. Isaac Bankman, “Handbook of Medical Imaging: Processing and Analysis”, Academic 
Press, (2002).

2. Doi K (Editor), “Computer Aided Diagnosis in Medical Imaging (Conference 
Proceedings), Elsevier Science”, 1st edition (1999)

3. Cho Z H, “Foundation of Medical Imaging”, Wiley-Interscience, (1993).
4. Paul Suetens, “Fundamentals of Medical Imaging”, Cambridge University Press. (2002).
5. Andrew G. Webb, “Introduction to Biomedical Imaging (IEEE Press Series on Biomedical 

Engineering)”, Wiley-IEEE Press. (2002)

OC/EC-431 Digital Signal Processing            [3 0 0 3]

Introduction: Limitations of analog signal processing, Advantages of digital signal processing.
Discrete Time Characterization Of Signal & Systems: Some elementary discrete time 
sequences and systems; Concepts of stability, causality, linearity, difference equations.
Frequency Domain Representation of Discrete Time Signal and Systems: Complex 
exponentials as Eigen functions of LTI systems; Fourier Transform of sequences. Fourier 
Transform theorems and symmetry properties of Fourier Transform.
Sampling Of Continuous Time Signals: Frequency Domain Representation of Uniform 
sampling, Reconstruction of a continuous time signal from its samples; Discrete Time Processing 
of Continuous time signals and vice-versa.  Decimation & Interpolation; changing the sampling 
rate by integer and non-integer factors using discrete time processing.
The Z Transform: Z-Transform, Region of convergence; Properties of the Z-transform; 
convolution theorem; Parseval’s relation; Unilateral Z-transform and its application to difference 
equations with non-zero initial condition.
Discrete Fourier Transform: DFT and its properties; Linear Periodic and Circular convolution; 
Linear Filtering Methods based on DFI; Filtering of long data sequences; Fast Fourier Transform 
algorithm using decimation in time and decimation frequency techniques; Linear filtering 
approaches to computation of DFT.
Structure for Discrete Time Systems: Signal flow graph representation, Transposed forms, 
Lattice structures.
Design of Digital Filters: Linear Phase FIR filters; Design methods for FIR filters; IIR filter 
design by Impulse Invariance, Bilinear Transformation, Matched Z-Transformation, Frequency 
Transformation in the Analog and Digital Domain.
Finite Precision Effects: Fixed point and Floating point representations, Effects of coefficient 
unitization, Effect of round off noise in digital filters, Limit cycles.
Digital Signal Processors: Architecture and various features of TMS/ADSP series of digital 
signal processors; Instruction set and few applications of TMS 320 CXX.

Books Recommended

1. Oppenheim A V & Sehafer R W, “Discrete Time Signal Processing”, Prentice Hall (1989).
2. Proakis J G & Manolakis D G, “Digital Signal Processing”, Pearson Education India.
3. Oppenheim A V, Willsky A S & Young I T, “Signal & Systems”, Prentice Hall, (1983).
4. Ifeachor and Jervis, “Digital Signal Processing”, Pearson Education India.
5. Mitra Sanjit, ” Digital Signal Processing – A Computer Based Approach,” TMH, (1998).

OC/EC-433 Genetic Algorithms and Applications                                             [3 0 0 3]

Introduction to Evolutionary Computation: Biological and artificial evolution, 
Evolutionary computation and AI, Different historical branches of EC, e.g., GAs, EP, ES, GP, etc., 
A simple evolutionary algorithm 
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Search Operators:Recombination/Crossover for strings (e.g., binary strings), e.g., one-
point, multi-point, and uniform crossover operators, Mutation for strings, e.g., bit-flipping, 
Recombination/Crossover and mutation rates, Recombination for real-valued representations, 
e.g., discrete and intermediate recombinations, Mutation for real-valued representations, e.g., 
Gaussian and Cauchy mutations, self-adaptive mutations, etc., Why and how a recombination or 
mutation operator works 

Selection Schemes: Fitness proportional selection and fitness scaling, Ranking, 
including linear, power, exponential and other ranking methods, Tournament selection, Selection 
pressure and its impact on evolutionary search, 

Search Operators and Representations: Mixing different search operators, an 
anomaly of self-adaptive mutations, The importance of representation, e.g., binary vs. Gray 
coding, Adaptive representation, Analysis, Some examples 

Multiobjective Evolutionary Optimisation: Pareto optimality, Multiobjective 
evolutionary algorithms, Computational time complexity of EAs, No free lunch theorem.

Some Case Studied.
Books Recommended

1. David A Coley, “An Introduction to Genetic Algorithms for Scientists and Engineers”,
World Scientific Publishing Company, (1997).

2. Mitsuo Gen, Runwei Cheng, Wiley-Interscience, “Genetic Algorithms and Engineering
Design”, Ist Edition, (1997).

3. Thomas Back, “Evolutionary Algorithms in Theory and Practice Evolution Strategies, 
Evolutionary Programming, Genetic Algorithms”, Oxford University Press, (1996).

4. Kalyanmoy Deb, “Multi-objective Optimization using Evolutionary Algorithms”, John Wiley 
and Sons (2001).

5. William M, “Evolutionary Algorithms: The Role of Mutation and Recombination”, (Natural 
Computing Series), Springer-Verlag (2000).

OC/EC-435 Embedded Systems [3 0 0 3]

Embedded Processing Systems – Introduction, Components of Embedded Systems
Embedded Processors: Microprocessors, Microcontrollers, DSP and ASICs, Comparative 
Assessment of Embedded Processors
Memory Devices: ROM family, RAM family, Interfacing memory
Embedded Programming - C and C++
Input-output Ports and Interfacing, I/O Programming
Interrupts And Their Servicing, timing devices and interfacing, Analog I/O techniques
Embedded Communications: Serial Bus, Parallel Bus, Networking and Wireless Standards
Introduction to Real-time operating system (RTOS), RTOS: memory management, I/O 
Management and Device Drivers, scheduling
Software Engineering Practices: Embedded Software Development Process
Hardware-Software Co-design in an embedded system
Tools and Trends in Embedded systems design

Books Recommended

1. Raj Kumar, “Embedded Systems: Architecture, Programming and Design”, Tata McGraw 
Hill, Third Reprint, (2003).

2. John Catsoulis, O’Reilly, “Designing Embedded Hardware”, First Indian Reprint, (2003).
3. David E. Simon, “An Embedded Software Primer”, Pearson Education Asia, Fifth Indian

Reprint, (2002).
4. Michael Barr, O’Reilly, “Programming Embedded Systems in C and C ++”, (1999).
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5. Vahid and Givargis, “Embedded System Design”, A Unified Hardware/Software          
Introduction, John Wiley and Sons, (2002).

OC/EC-437 Electromagnetic Interference/Electromagnetic Compatibility [3 0 0 3]

Introduction to Electromagnetic Compatibility (EMC): Aspects of EMC and Electrical 
Dimensions used in EMC Standards.
EMC Requirements for Electrical Systems used in Commercial Products as well as Military 
Products, Measurement of Radiated Emission and Conducted Emission, Radiated Susceptibility 
and Conducted Susceptibility, Electrostatic Discharge (ESD), and Design Constrains for products.
Effects of Component Leads and Electrical Components like, Resistors, Capacitors, Inductors 
and Ferrite Beads; Electro-Mechanical Devices, Digital Circuit Devices, Mechanical Switches, Arc 
Suppression, Radio Suppression Circuits for Automobiles.
Electromagnetic Interference (EMI): Inter-System and Intra-System EMI, EMI Design and 
Control of Intra-System at Inter-System Interference, Classification of EMI Sources; Natural 
Sources of EMI, Man-made Sources of EMI, EMI Receptors and Susceptibility Criteria.
EMC Design: Shielding of lines, Twisted wires, Balancing of lines, Avoidance of Cross-talk in 
Time Domain and Frequency Domain. Power Supply Filters, Grounding of Systems, De-Coupling, 
Ground Loops, Design of PCBs, Shielding of Components, Wiring layout etc.
Radiation Hazards to Humans.

Recommended Books

1. Clayton RE Paul, “Introduction to Electromagnetic Capability (MW and Optical 
Engg.Series)”, John Wiley (1992).

2. J L Norman Violette, Donald R J White, Michael F Violette, “Electromagnetic 
Compatibility Handbook” ISBN 0-442-28903-0, Van Nostrand Reinhold Company

3. John S Scott, “Introduction to EMC” (1997)
4. Bruce Archambeault, Colin Brench, Omar M. Ramahi, “EMI/EMC Computational 

Modeling Handbook (2nd Edition)”, Kluwer Academic Publishers (2001).
5. V. Prasad Kodali, Motohisa Kanda, “EMI/ECI: Selected Readings”, IEEE Press (1996) 
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MA -200 Numerical Methods   [3 1 0 4]

Approximation and Errors: Accuracy of numbers, Errors in approximations, Order of 
approximation and Propagation of errors.                                               
Roots of Algebraic and Transcendental Equations: Bisection method, Regula-falsi method, 
Iteration method, Newton-Raphson method, Bairstow’s method and Graeffe’s root squaring 
method.                                        
Solution of Simultaneous Algebraic Equations, Matrix Inversion and Eigen-value 
Problems: Triangularisation method, Jacobi’s and Gauss-Siedel iteration methods, Newton-
Raphson method for nonlinear simultaneous equations, Triangularisation method for matrix 
inversion, Partition method for matrix inversion, Power method for largest eigen-values and 
Jacobi’s method for finding all eigen-values.                     
Finite Differences Interpolations and Numerical Differentiations: Forward, Backward, Central 
differences and relations between them, Newton’s forward, backward and divided difference 
interpolation formulas, Lagrange’s interpolation formula, Stirling’s and Bessel’s  central difference 
interpolation formulas, Numerical differentiations using Newton’s forward and backward 
difference formulas and Numerical differentiations using Stirling’s and Bessel’s  central difference 
interpolation formulas.                                                        
Numerical Integrations: Trapezoidal rule, Simpson’s one-third rule and Numerical double 
integrations using Trapezoidal rule and Simpson’s one-third rule.                                                                                 
Numerical Solution of Differential Equations
Ordinary Differential Equations: Taylor’s series method, Euler’s and modified Euler’s methods, 
Runge-Kutta fourth order methods, methods for solving simultaneous first order differential 
equations and methods for solving second order differential equations.
Boundary Value Problems: Finite difference methods for Boundary Value Problems
Partial Differential Equations: Finite difference methods for Elliptic, Parabolic and Hyperbolic 
equations                                                              

Books Recommended

1. Ames, W F., Numerical Methods for Partial Differential Equations, 3rd edition, Academic 
Press, New York (1992).

2. Dahlquist, G. and Björck, A., “Numerical Methods”, Prentice-Hall, NJ (1974).
3. Jain, M K.,  Iyengar, S R.K and Jain, R K.,  “Numerical Methods for Scientific and 

Engineeing Computations”, 4th edition  New Age International (P) Limited, Publishers, 
New Delhi, (2003).

4. Shampine, L F, “Numerical Solution of Ordinary Differential Equations”, Chapman and 
Hall, New York, (1994).

5. Shampine,L F et al., “Fundamentals of Numerical Computing ”, Wiley, New York, (1996).  
6. Stewart, G W, “Introduction to Matrix Computations”, Academic Press, New York, (1973).

PH 202 Material Science
[3 1 0 4]

Crystal Structure: Fundamental concepts, Closed packed structures, Crystal 
systems,Crystallographic planes and directions, Miller indices, Point defects.  
Electrical Properties: Classical free electron theory of metals, Quantum theory – Particle in a 
box, Wave function and energy states, Finite potential barrier, Tunneling, Fermi-Dirac distribution 
law, Density of energy states, Kronig-Penney model, Classification of solids into conductors, 
Semiconductors and insulators, Zone schemes, Effective mass, Hall effect and applications.
Dielectric Properties: Dielectric materials, Polarization mechanisms, Dipole moment, Dielectric 
strength, Methods for producing polarization, Application of dielectric materials. 
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Magnetic Properties:  Basic concepts, Soft and hard magnetic materials, Ferrites, Selection 
techniques for applications, Magnetic recording, Magnetic memories.
Optical Properties: Index of refraction, Damping constant, Characteristic penetration depth and 
absorbance, Reflectivity and transmissivity, Atomic theory of the optical properties, Optical 
storage devices.
Superconductivity:  Properties of superconductors, London equations, Quantum explanation of 
superconductivity, Applications of superconductors.
Ceramics: Basic structures and properties, Processing of ceramic materials, Conduction in ionic 
materials, Ceramic dielectric.
Semiconductor Materials: Intrinsic and extrinsic materials, Electron and hole concentrations at 
equilibrium, Temperature dependence of carrier concentrations, Conductivity and mobility, Effect 
of temperature and doping on mobility, Direct and indirect recombination of electron and holes, 
Diffusion and drift of carriers, Diffusion length, Contact potential.

Books Recommended:

1. Hummel R E  “Electronic Properties of Materials”, Narosa Publishing House, New Delhi, 
(1997) 

2. William D Callister, Jr “Materials Science and Engineering”, John Wiley and Sons, Inc. 
New York, (2002)

3. Dekker A J “Solid State Physics”, MacMillan, India Limited, Madras, (2000)
4. Pillai S O “ Solid State Physics”, New Age International Publishers, New Delhi, (1999)
5. Van Vlack L H “Elements of Material Science and Engineering”, Addison Wesley 

Publishers
6. Streetman B G and Banerjee S “Solid State Electron Devices”, Prentice Hall of India, 

New Delhi, (2001)

PH -203 Electromagnetic Field Theory 
[3 1 0 4]

Electrostatic Fields: Divergence Theorem, Poisson’s and Laplace’s equation in various co-
ordinate systems, solution of single dimensional Laplaces equation, Conditions at a boundary 
between dielectrics, Electrostatic uniqueness theorem, capacitance, Calculation of capacitance 
for simple rectangular, Cylindrical and spherical geometries. Effect of multi-layer dielectrics, 
Energy and Mechanical forces in electric fields, Method of Electrical images for a point charge in 
the neighborhood of infinite conducting plane, Application of image method for transmission line 
capacitance calculations.
Magnetic Fields: Ampere’s work law in differential vector form, Ampere’s law for a current 
element.  Magnetic vector Potential, Magnetic scaler Potential, Magnetic dipole, Energy and 
Mechanical forces in magnetic fields, Image of current carrying conductor in the neighborhood of 
a magnetic plane.
Maxwell’s Equations: Equation of continuity for time varying fields.  Inconsistency of Amperes 
law, Maxwell’s equations and their physical interpretation, Conditions at a boundary surface.
Electromagnetic Waves: TEM, Derivation of the wave equation and their general solution.  
Plane waves in unbounded media, Reflection and refraction of plane waves at surface interface, 
surface impedance, Penetration of Flux and Current in a conductor, Transmission line analogy. 
Poynting Vector and Flow of Power: Poynting’s theorem, Interpretation of (E x H) - vector, 
Instantaneous, Average and complex Poynting Vector, Power Loss in a plane conductor.
Guided Waves and Wave Guides: Characteristics of TE and TM waves, wave impedance, 
transmission line theory, impedance matching by means of stab lines, TE and TM waves in 
circular guides, Introduction to wave guides, Circuits, line and guides - a comparison, Rectangular 
and circular wave guides, TE and TM waves in rectangular wave guides, Impossibility of TEM 
waves in wave guides, Wave impedances and characteristics impedances, Transmission line 
analogy for wave guides, Attenuation and Q-factor of wave guides, Dielectric slab wave guides.
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Antenna Fundamentals: Directional properties of Dipole antennas, SW-antennas, Antenna gain, 
effective area, antenna terminal impedance, transmission loss between antennas, antenna 
temperature and S to N – ratio, concept of space communication.   

Books Recommended

1. Jordon E C and Balmain K G, “Electromagnetic waves and Radiating System”, 
second edition, Prentice Hall New Delhi (1993).

2. Carter G W, “The Electromagnetic Fields in its Engineering aspects”, Longmans, 
Green and Co. London, (1954)

3. Hayt W H, “Engineering Electromagnetics”, McGraw Hill Book Co, second Edition, NY 
(1967)

4. Wazed Miah M A, “Fundamentals of Electromagnetics”, Tata McGraw-Hill, New Delhi, 
(1982).

CS-201 Object Oriented Programming
[3 1 0 4]

Principles of Object Oriented Programming: A Look at Procedure-Oriented Programming, 
Object Oriented Programming Paradigm, Basic Concepts of Object Oriented Programming, 
Benefits of OOP, Object Oriented Languages
Tokens, Expressions and Control Structures: Tokens, Keywords, Identifiers and Constants, 
Basic Data Types, User-Defined and Derived Data Types, Type Compatibility, Reference, 
Variables, Scope Resolution Operator, Type Casting, Implicit Conversion, Operator Overloading, 
Operator Precedence, Control Structures
Classes and Objects: Specifying a Class, Arrays within a Class, Memory Allocation for Objects, 
Static Data Members, Arrays of Objects, Friend and Virtual Functions, Function Overloading, 
Pointers to Members
Constructors and Destructors: Parameterized Constructors, Multiple Constructors in a Class, 
Constructors with Default Arguments, Dynamic Initialization of Objects, Copy Constructor, 
Dynamic Constructor, and Destructors.
Operator Overloading and Type Conversion: Defining Operator Overloading, Overloading 
Unary Operators, Overloading Binary Operators, Overloading Binary Operators Using Friends, 
Manipulation of Strings Using Operators, Rules for Overloading Operators, Type Conversions
Inheritance: Extending Classes: Deriving Derived Classes, Single, Multilevel, Multiple, 
Hierarchical, Hybrid Inheritance, Virtual Base Classes, Abstract Classes
Pointers, Virtual Functions and Polymorphism: Pointers to Objects, this Pointer, Pointers to 
Derived Classes, Virtual Functions, Pure Virtual Functions.
Working with Files: Classes for File Stream Operations, Opening and Closing a File, File 
Pointers and their Manipulations, Sequential Input and Output Operations, Error Handling During 
File Operations, Command Line Arguments
Templates: Class Templates with multiple parameters, Function Templates, Overloading of 
Template Functions, Member Function Templates
Windows Programming Foundations: Windows concepts, Windows programming concept, 
Visual C++, Windows tools, Procedure-Oriented Windows Applications, Microsoft Foundation 
Class Library concepts, Windows application with MFC.                     
Wizards: Application class wizards, Introduction to OLE, ActiveX controls with the MFC library. 

Text/reference Books:

1. Chair H Pappas & William H Murray III “The Complete Reference Visual C++5”, Tata 
McGraw Hill Company Ltd
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2. Chair H Pappas & William Murray “The Visual C++ Hand book” 

CS 221 Object Oriented Programming
[0 0 2 1]

1. Program to break a number into it's factors
2. Program to find the prime numbers from the list
3. Program to overload <= and + operator
4. Program to get tomorrow’s date
5. Program to add two complex numbers using add as member function of class complex
6. Program to add 2 complex numbers using friend function
7. Program to overload unary operator
8. Program to demonstrate multiple inheritance
9. Program to demonstrate multilevel inheritance
10. Program to demonstrate containership
11. Program to demonstrate hybrid inheritance
12. Program to overloading member functions
13. Program to illustrate virtual base class
14. Program to find sum of array passing pointers to functions
15. Program to convert polar to rectangular coordinates using constructor in destination class
16. Program to concatenate 2 strings using inheritance
17. Program to perform operation on strings

CS 202 Data Structures and Algorithms
[3 1 0 4]

General concept: Abstract data structure as an organization of data with specified properties 
and operation. Time and space analysis of algorithms, Big oh and theta notations, Average, best 
and worst case analysis, Simple recurrence relations and use in algorithm analysis.
Linear data structures: Arrays, lists, stacks, queues, Array and linked structure 
implementations of lists, stacks, queues, Array of nodes and dynamic pointer implementations of 
linked structures. Trees: General and binary trees, Representations and traversals General 
trees as binary trees, Binary search trees, Applications, The concept of balancing and its 
advantages some balanced tree mechanism, eg. AVL trees. 
Fundamentals of Algorithmic problem solving: Analysing efficiency of algorithm, time and 
space complexities, Algorithm design techniques:  Recursive Procedures, Proving Correctness & 
Recurrence relations, Recursion Trees, Important Problem Types, String Processing, Graph 
Problems & Combinatorial Problems Geometric Problems & Numerical Problems
Divide and conquer Technique of problem solving: Searching algorithms, Sorting algorithms, 
Merge Sort & Quick Sort, Heapsort & Shell sort insertion sort & Selection sort, Comparisons of 
different sorts, Different Hashing Techniques, Open and closed Hashing, Interrelation ship of 
data-structure and algorithms
Greedy Method & Dynamic programming: Knapsack problem, Job sequencing, TSP & All pair 
shortest paths
Backtracking: Four Queen/Eight Queen Problem.
Graphs and digraphs Representations Breadth and depth first searches Connectivity algorithms 
& shortest path Minimal spanning tree, and traveling salesperson problems

Text/Reference Books
1. Aho A, Hopcroft J, &. Ullman J, “The Design and Analysis of Computer Algorithms”, 

Addison Wesley, (2002) 
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2. Cormen T, Leiserson C, &. Rivest R, “Algorithms”, MIT Press, (2000)
3. Donald Knuth, “The Art of Computer Programming” Addison Wesley, 3 volumes, 

various editions, (1973-81) 
4. Robert Kruse, “Data Structures and Program Design”, Prentice Hall, (2001)
5. Yedidyah Langsam, Moshe J Augentein, Aaron M Tennenbaum, “Data Structures 

using C & C++”, Pearson Education, Second Edition
6. Bruno R Preiss, “Data Structures and Algorithms with Object Oriented Design 

Patterns in C++”, John Willey.
7. Horowitz, E., Sahni, and D. Mehta, “Fundamentals of Data Structures in C++”, 

Computer Science Press, (1995) 
8. Harry Smith, “Data Structures: Form and Function”, (2002)

CS 222 Data Structures & Algorithms  
[0 0 2 1]

1. Write a program to perform a Linear Search.
2. Write a program to perform a Binary Search
3. Write a program to sort elements of an array using Binary Sort.
4. Write a program to sort elements of an array using Merge Sort.
5. Write a program to sort elements of an array using Quick Sort.
6. Write a program to sort elements of an array using Bubble Sort.
7. Program for concatenation of two strings
8. Make a comparison statement & analyze it from time & space complexity point of view.
9. Write a program for the Tower of Hanoi problem using recursion
10. Write a program for the insertion of a node, searching of anode, deletion of node and 

traversing a tree in preorder, post order, and inorder form.
11. Write a program for creating and traversing a graph.
12. Write a program for finding the hash address using division method, mid square method 

and folding method
13. Write a program for 4-Queen/8-Queen problem.
14. Write a program of tic-tac-toe.
15. To search an element from an array using hashing.

CS 351 Operating Systems                                                                              [3 1 0 4]

Basic Concepts: Definition, types-batch, Time-sharing, Multitasking, Multiprocessing Distributed 
and Real Time Operating systems.
Operating System Structure: System components, System Calls and Program Structure.
Process Management: Process Concept and scheduling introduction to CPU scheduling, 
Deadlocks.
Memory Management: Swapping, paging segmentation and Virtual Memory and overview of I/O 
systems.
Distributed Operating Systems: Network structures, Distributed system structures, File 
Systems and Co-ordination.
Protection And Security: Case study to be done in Unix Operating System and Windows.

Books Recommended:

1. Silbersehatz P, Galvin B,“ Operating Systems Concepts”, Addison Wesley.
2. Milan Milenkonic, ”Operating Systems”, Tata McGraw-Hill.

IC 206 Control Engineering-I
[3 1 0 4]
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Introductory Concepts: Plant, Systems, Servomechanism, regulating systems, disturbances, 
Open loop control system, closed loop control systems, linear and non-linear systems, time 
variant and invariant, continuous and sampled-data control systems, Block diagrams, some 
illustrative examples.
Modeling:Formulation of equation of linear electrical, mechanical, thermal Pneumatic and 
hydraulic system, electrical, mechanical analogies.  Use of Laplace transform, Transfer function, 
concepts of state variable modeling. Block diagram representation, signal flow graphs and 
associated algebra, characteristics equation.
Time Domain Analysis:Typical test – input signals, Transient response of the first and second 
order systems.  Time domain specifications, Dominant closed loop poles of higher order systems. 
Steady state error and co-efficients,  pole-zero location and stability, Routh-Hurwitz Criterion.
Root Locus Technique:The extreme points of the root loci for positive gain.  Asympotes to the 
loci, Breakaway points, intersection with imaginary axis, location of roots with given gain and 
sketch of the root locus plot.
Frequency Domain Analysis : Closed loop frequency response, Bode plots, stability and loop 
transfer function. Frequency response specification Relative stability, Relation between time and 
frequency response for second order systems.  Log. Magnitude versus Phases angle Plot,  
Nyquist criterion for stability.
Compensation: Necessity of compensation, series and parallel compensations, compensating 
networks, application of lag and lead-compensation.
Control Components: Error detectors – potentiometers and synchros, servo motors:  A.C. and 
D.C. techno generators, Magnetic amplifiers.

Books Recommended

1. Ogata K, “Modern Control Engineering”, Prentice Hall, Fourth edition, N. Delhi, (2002)
2. Kuo B C, “Automatic Control System”, Prentice Hall, Third Edition, (1978)
3. Nagrath I J and Gopal M, “Control System”, Wiley Eastern Ltd. N. Delhi, (1975)
4. Gibson J F, “Control System components”, McGraw Hill, (1963)

IC 226 Control Engineering-I 
[0 0 2 1]

1. To study the characteristics of potentiometers and to use them as an error detector in a 
control system

2. To study the synchro Transmitter-Receiver set and to use it as an error detector
3. To study the Speed – Torque characteristics of an AC Servo Motor
4. To study the Speed – Torque characteristics of an DC Servo Motor
5. To study the various electro-mechanical transducer i.e. resistance, capacitance, inductive 

transducers
6. To study an LVDT (AC-AC, DC-DC) as a transducer and its processing circuits
7. To study the characteristics of a thermocouple, a Thermistor and an RTD
8. To study photo-conductive cell, semi-conductor photodiode and a silicon photo voltaic cell
9. To study a silicon phototransistor and obtain response of photo conductive cell
10. To study the variations of time lag by changing the time constant using control engineering 

trainer
11. To simulate a third order differential equations using an analog computer and calculate time 

response specifications
12. To obtain the transfer function of a D.C. motor – D.C. Generator set using Transfer 

Function Trainer
13. To study the speed control of an A.C. Servo Motor using a closed loop and an open loop 

systems
14. (i)To study the operation of a position sensor and study the conversion of position in to 

voltage
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          (ii) To study the PI control action and show its usefulness for minimizing steady state error
15. To measure Force / Displacement using Strain Gauge in a wheat stone bridge

Note:  At least 8 Experiments are to be performed

OC/HM-332  Human Resource Management [3 0 0 3]

Introduction: Nature of Human Resource Management (HRM), Importance of Human Resource 
Management, Functions of Human Resource Management, The changing  environment of HRM 
and Role of HRM  in changing business scenario.
Procurement:  Job, Job Analysis, Job Description and Job Specifications, Manpower planning, 
demand and supply  forecasting, recruitment, methods of recruitment, Employees testing 
and selection, types of psychological tests and interviews, placement and induction.
Development:  Operative Training and Management Development, methods of training and 
development, Performance Appraisal: Traditional and Modern methods, Career development: 
career anchors, career development programme and the modern career problems.
Compensation:  Factors affecting compensation policy, Job evaluation, methods of job 
evaluation, Variable compensation: Individual & Group, Supplementary compensation-Fringe 
benefits and Current trends in compensation
Integration:  Human relations, industrial relations, importance of Industrial relations, Causes and 
effects of Industrial disputes, Machinery for settlement of industrial disputes in India, Role of trade 
unions in maintaining relations, Collective Bargaining: concept, features, process and 
advantages.
Maintenance and separation:  Employee safety, health and welfare, Provisions under Factory 
Act, 1948, Turnover, Retirement and Layoff
International HRM:  The growth of International business, HR and the international business 
challenge, effect of inter country difference on HRM, International staffing, International 
compensation and appraisal, International labour relations and Information Technology and HR

Books Recommended

1. Flippo Edwin B, “Personnel Management” , 6th Ed., McGraw Hills (2000)
2. Memoria C B, ”Personnel Management (Management of HRM)”, Himalaya Publication 

New Delhi (1999)
3. Dresler Garry, “Human Resource Management”  8th Ed. Pearson Education, New Delhi 

(2002)
4. Becanzo David A and Robbins S P,  “Personnel/Human Resource Management”, 3rd  Ed. 

Prentice Hall of India, New Delhi (2000)
5. Milkovich George T and Bourdean John W, “Personnel Human Resource Management –

Diagnostic Approach”,  AITBS, Delhi (2000)

OC/HM-334 Marketing Management
[3 0 0 3]

Nature of Marketing: Marketing concept, Marketing approaches, Marketing Tasks, Marketing 
as a system and Modren Marketing Practices.
Marketing Environment:  Micro environmental variables and Macro environmental variables
Consumer Behaviour: Factor influencing consumer buying behaviour, Buying Process, 
Consumers’ motives, reference groups and Industrial Buying Behaviour
Marketing Information System:  Concept and importance, Components and functions each 
component
Marketing Segmentation and Planning:  Marketing Segmentation and targeting, Marketing 
Planning, Strategic Planning Process, BCG and GE Matrix
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Product Decisions:  Product Mix, Product differentiation and positioning, New Product 
Development Process, Consumer Adoption Process, Product life cycle and strategies, 
Packaging and Labeling.
Pricing Decisions:  Objective of Pricing, factors influencing Pricing decision, Pricing methods, 
Pricing Policies.
Channel Decisions:  Nature and types of marketing channels, Channel Management decisions, 
Retailing and whole selling.
Promotion decisions:  Promotion Mix, Advertising, Sales Promotion, Personal selling, Media 
buying and media planning.
Marketing Audit and Control:  Marketing Audit and Marketing control

Books Recommended

1. Philip Kotler, “Marketing Management: Analysis, Planning, Implementation and Control”,
Prentice Hall of India (2000)

2. Stanton William J, Etzel Michael J and Walker Bruce J. “Fundamentals of Marketing”, 
McGraw Hill Inc, International edition (2000)

3. Gandhi J S,  “Marketing”, Tata McGraw- Hill publishing (2000)
4. Worsam Mike and Berkley Wright D, “Marketing in Management – Best Practices”, 

Pitman Publishing (1995)
5. Blois Keith, “Oxford Text Book of Marketing”, Oxford University Press, New York (2000).

OC/HM-336 Entrepreneurship Management 
[3 0 0 3]

Entrepreneurship Development:  Meaning, objectives, type of entrepreneurs, importance of 
entrepreneurship training, factors affecting entrepreneurship, linkage between entrepreneurship 
and economic development, problem of increasing unemployment, balanced regional growth, 
harnessing locally available resources, New Industrial Policy and innovation in enterprises.
Entrepreneurship Support System:  Small Industries Development Bank of India, Small 
Industries service Institute, State Small Industries and Export Corporation, District Industrial 
Centres and Other supporting agencies.
Project Report Preparation:  Identifying business opportunities, Project report and its 
importance, various contents of project report: managerial and entrepreneurial capabilities, 
socio-economic benefits, Demand analysis, technical feasibility and financial viability.
Introduction to Marketing Management:  Brief introduction to various types of product 
strategies, Pricing strategies, Channel strategies and Promotional strategies.
Introduction to Production Management: Types of production systems, production planning 
and control, functions of Production Manager and Materials Management.
Introduction To Human Resource Management: Manpower Planning, Recruitment, selection, 
placement and induction, training and development, compensation.
Introduction to Financial Management:  source of finance and Working Capital management.

Books Recommended

1. Holt David H, “Entrepreneurship: New Venture Creation”, Prentice Hall of India (2000).
2. Saini Jasmer Singh, “Entrepreneurship Development Programmes and Practices”, Deep 

and Deep Publications, New Delhi (1997).
3. Dollinger, “Entrepreneurship Strategies and Resources”, Pearson Education (2003)
4. Jose Paul and Kumar Ajith N, “Entrepreneurship Development and Management”, 

Himalaya Publishers, New Delhi (2000)
5. Hisrich Robert D and Micheal Peters P, “Entrepreneurship”, McGraw-Hill (2002) 
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