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YMCA UNIVERSITY OF SCIENCE & TECHNOLOGY, FARIDABAD
NEW SCHEME OF STUDIES AND EXAMINATION
B-TECH 1st YEAR (ELECTRICAL ENGINEERING) SEMESTER-I

TOTAL

TEACHING
COURSE TITLE EXAMINATION
CODE SCHEDULE - MARKS | ©"
V] T P TOTAL *
HAS-101 | Physics-1 a s a8 | @ | ® T W | @
HAS-103 | Mathematics-1 a | e|e| & | @ | e T w | @
HAS-IIL | e O o a |ele| a8 | @ | e ! W | @
EA05 | Elecwicalmechnology | 8 | 8 | £ | 4 | @ | 60 A W | 4
Fundamentals OF
CE-101 | Computer & a |ele| a8 | @ | e ! W | @
Programming With C
MU-103 | Engineering Drawing | - a | & | o 40 W | 2
HAS-109 | Physics Lab-1 " 2| 2 | m0 20 50 1
Fundamentals OF
Lab
Electrical Technology
109 | e 'BR 30 20 50
WS-101 | Workshop-1 s e8] 8 | ® g 40 100
TOTAL 2 | 0 | 18| 88 | 4w | s 140 80 | 29
YMCA UNIVERSITY OF SCIENCE & TECHNOLOGY, FARIDABAD
NEW SCHEME OF STUDIES AND EXAMINATION
B-TECH 1st YEAR (ELECTRICAL ENGINEERING) SEMESTER-II
TEACHING TOTAL
COURSE TITLE EXAMINATION
CODE INT. MARKS | €T
V] T P TOTAL *
HAS-102 | Physics-Il 8 |¢|¢t| a8 | m 60 : 100
HAS-104 | Mathematics-11 s |e|e| 8 | m 60 : 100
MGMT- | Fundamental OF
o Mintoont g |e|le| 8 | m 60 : 100 "
E-101 = g | ¢8| 8 40 60 : 100 a
HAS-105 | Chemistry s |e|e| 8 | m 60 : 100 4
Environmental
HAS107 | G g |ele| 8 | m 60 : 100 "
Basics OF
MU-101 | Mechanical g et | a8 | m 60 : 100 "
Engineering
HAS-110 | Physics Lab-II : |t |2 2 | m : 2 50 1
Basics OF
MU-102 | Mechanical e lel2| 2 | m : 2 50 |
Engineering Lab
Ws-102 | Workshop-II s |t 8] 8 | ® : 40 100 4
TOTAL % | 0 | 12| 4 | a0 | & 80 90 | 34



Highlight
HAS-101
COURSE TITLE
L
Physics-I
HAS-103 Mathematics-I
HAS-111
E-105
CE-101
MU-103
HAS-109
CE-103
E-109
WS-101
Essentials Of
Communication
Electrical Technology
Fundamentals Of
Computer &
Programming With C
Engineering Drawing
Physics Lab-I
Fundamentals Of
Computer &
Programming With C
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Electrical Technology
Lab
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Highlight
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YMCA University of Science & Technology, Faridabad
New Scheme of Studies & Examination

B. Tech II Year (Electronics & Communication Engineering)

Semester 111

Course No. Course Title MeachingSchedule | Internal | Examination | Total | Credits
Marks
L|T]|P | Total Theory | Practi
cal
HAS-201 | Mathematics I1I 4 e8| 8 40 60 - 100 4
E-203 Electrical Engineering Materials | 4 | - | - | 4 40 60 : 100 4
& Semiconductor Devices
E-205 Networks Analysis & Synthesis | 4 | - | - | 4 40 60 - 100 4
EIC-207 | Electromechanical Energy 4 s8] & 40 60 - 100 4
Conversion
E-209 Electrical Measurement & 4 e8| & 40 60 - 100 4
Measuring Instruments
E-211 Analog Electronics 4 |t l&8] & 40 60 - 100 4
E-213 Network Analysis & Synthesis | - | - | 2 | 2 30 g 20 50 I
Lab
E-215 Electrical Machine-1Lab Elel2]| 2 30 B 20 50 I
E-217 Electrical Measurement & e l2| 2 30 : 20 50 I
Measuring Instruments Lab
E-219 Analog Electronics Lab Elele2] 2 30 : 20 50 I
ECE-221 | Workshop-III e8] B 120 : 80 200 4
Total 24 | £ (16| 40 480 360 160 | 1000 32



Highlight
HAS-201
E-203
E-205
EIC-207
E-209
E-211
E-213
E-215
E-217
E-219
Course Title
Mathematics III
Electrical Engineering Materials
& Semiconductor Devices
Networks Analysis & Synthesis
Electromechanical Energy
Conversion
Electrical Measurement &
Measuring Instruments
Analog Electronics
Network Analysis & Synthesis
Lab
Electrical Machine-1Lab
Electrical Measurement &
Measuring Instruments Lab
Analog Electronics Lab
ECE-221 Workshop-III
Total
Teaching Schedule
L T P Total
4
4
4
4
4
4
-
-
-
-
-
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YMCA University of Science & Technology, Faridabad
New Scheme of Studies & Examination
BTech II Year (Electronics & Communication Engineering)
Semester IV

Course No. Course Title Total Credits

Marks
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Highlight
MGMT-201 Economics for Engineers
Electronics Instrumentation
E-204
E-206
E-208
Computational Techniques
Digital Electronics
ECE-210 Communication Systems-I
Electromagnetic Field Theory
E-212
E-214
E-216
Computational Techniques Lab
Digital Electronics Lab
ECE-218 Communication Systems Lab
ECE-220 Workshop-IV
Total
Teaching Schedule Internal Examination
L T P Total
4 -
4 -
4 -
4 -
4 -
4 -
-
-
-
-
-
-
-
-
-
-
- 2
- 2
- 2
- 10
24 - 16
4
4
4
4
4
4
2
2
2
10
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40
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480
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-
-
-
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-
-
-
-
-
-
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100
50
50
50
250
1000
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4
4
4
4
4
1
1
1
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YMCA University of Science & Technology, Faridabad
New Scheme of Studies & Examination
BTech III Year (Electronics & Communication Engineering)
Semester V

Course No. Teaching Schedule | Internal Examination Total | Credits

Marks

T| P Total
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*Power Electronics Lab (EL-315) was introduced in Place Television Engineering Lab (ECE 313).


Highlight
ECE-301
ECE-303
E-305
ECE-307
E-309
E-311
EL-315
ECE-315
E-317
E-319
ECE-321
Course Title
Communication Engineering
Television Engineering
Analog Integrated Circuits
Antenna & Wave Propagation
Power Electronics
Microprocessors &Interfacing
Power Electronics Lab
Electronics Circuits Simulation Lab
Microprocessors &Interfacing Lab
Analog Integrated Circuits Lab
Workshop-V

Highlight
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-
-
-
20
20
20
20
80
160
100
100
100
100
100
100
50
50
50
50
200
1000
4
4
4
4
4
4
1
1
1
1


YMCA University of Science & Technology, Faridabad
New Scheme of Studies & Examination
BTech III Year (Electronics & Communication Engineering)
Semester VI

Course No. Course Title MeachingSchedule | Internal | Examination | Total | Credits
Marks
L|T]|P | Total Theory | Practi
cal

Digital Systems Design 4 e8| 8 40 60 - 100 4
Control Systems Engineering 4 |t l&8] & 40 60 : 100 4
Data Structures 4 e8| 8 40 60 - 100 4
MOSICs & Technology 48 8] 8 40 60 - 100 4
Wireless Communication 48 8] & 40 60 - 100 4
Microwave & Radar Engineering | 4 | - | - | 4 40 60 - 100 4
Control Systems EngineeringLab | - | - | 2 | 2 30 : 20 50 I
Data Structure Lab g2 2 30 B 20 50 I
Digital systems design Lab lele2] 2 30 : 20 50 I
Microwave Engineering Lab Elel2] 2 30 B 20 50 I
Workshop-VI e8] B 120 B 30 200 4

Total 24 | £ (16| 40 480 360 160 | 1000 32



Highlight
E-302
EL-304
CE-201
Course Title
Digital Systems Design
Control Systems Engineering
Data Structures
ECE-308 MOSICs & Technology
ECE-310 Wireless Communication
ECE-312
EL-314
CE-215
E-318
ECE-320
Microwave & Radar Engineering
Control Systems Engineering Lab
Data Structure Lab
Digital systems design Lab
Microwave Engineering Lab
ECE-322 Workshop-VI
Total
Teaching Schedule
L T P Total
4
4
4
4
4
4
-
-
-
-
-
24
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
2
2
2
2
8
16
4
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4
4
4
2
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8
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YMCA University of Science & Technology, Faridabad
New Scheme of Studies & Examination
BTech IV Year (Electronics & Communication Engineering)

Semester VII
Course No. Course Title Teaching Schedule Examination Total Credits
Marks
L T | P | Total | Internal | Exter
nal
E-401 Industrial Training 8 hrs per day 300 200 500 10

A) Procedure for Annual Examination & Marks

1. Project Evaluation 50Marks

2. Project Seminar 50Marks

3. Project Viva 100 Marks
Total (a) 200 Marks

B) Continuous Assessment Marks

1. Assessment by Institute Faculty 100 Marks

2. Assessment by Industrial Guide 100 Marks

3. Conduct Marks 100 Marks
Total (b) 300 Marks

Total (at+b) 500 Marks



Highlight
E-401
Course Title
Industrial Training


YMCA University of Science & Technology, Faridabad
New Scheme of Studies & Examination

BTech IV Year (Electronics & Communication Engineering)

Semester VIII
Course No. Course Title Teaching Schedule | Intérnal Examination Total Credits
Marks
L | T /| P | Total Theory | Practi
cal
Digital Signal Processing 4 | B | B 4 40 60 : 100 4
Embedded Systems Design 4 | 8 | 8 4 40 60 : 100 4
Operational Research 4 | B | B 4 40 60 : 100 4
Optical Communication Systems 4 | B | B 4 40 60 : 100 4
Computer Networks 4 | 8 | & 4 40 60 : 100 4
Satellite Communication 4 | B | B 4 40 60 : 100 4
Network Programming Lab E|E |2 2 30 | 20 50 /]
Digital Signal Processing Lab E | E |2 2 30 | 20 50 ]
Major Project LI 4 60 | 40 100 2
Workshop-VIII E |l E | 8 8 120 | 80 200 4
Total 24 | 2 |06 ]| 40 480 360 160 1000 32



Highlight
E-402
EIC-404
EIC-406
ECE-408
Course Title
Digital Signal Processing
Embedded Systems Design
Operational Research
Optical Communication Systems
EIC-306 Computer Networks
ECE-412
EIC-316
E-416
ECE-420
Satellite Communication
Network Programming Lab
Digital Signal Processing Lab
Major Project
ECE-422 Workshop-VIII
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4
4
4
4
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2
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HAS-101 PHYSICS

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

Part -A
UNIT-I-INTERFERENCE
Coherent sources, conditions for sustained interference. Division of Wave-Front - Fresnel‘s Biprism, Division
of  Amplitude- Wedge-shaped film, Newton‘s Rings, Michelson Interferometer, applications
(Resolution of closely spaced spectral lines, determination of wavelengths).

UNIT-II-DIFFRACTION

Difference between interference and diffraction Fraunhofer and Fresnel diffraction. Fraunhofer diffraction
through a single slit, Plane transmission diffraction grating, absent spectra, dispersive power, resolving power
and Rayleigh criterion of resolution.

Part- B
UNIT-III-POLARISATION
Polarised and unpolarised light, Uniaxial crystals double refraction, Nicol prism, quarter and half wave plates,
Detection and Production of different types of polarized light, Polarimetry; Optical and specific rotation,
Biquartz and Laurent‘s half shade polarimeter.

UNIT-IV-LASER

Spontaneous and Stimulated emission, Laser action, characteristics of laser beam-concept of coherence , spatial
and temporal coherence , He-Ne and semiconductor lasers (simple ideas), applications

Part -C
UNIT-V-FIBRE OPTICS

Propagation of light in optical fibres, numerical aperture, V-number, single and multimode fibres, attenuation,
dispersion, applications

UNIT-VI-DIELECTRICS

Molecular theory, polarization, displacement vector, electric susceptibility, dielectric coefficient, permittivity &
various relations between these, Gauss‘s law in the presence of a dielectric, Energy stored in a uniform electric
field, concept of local molecular fields and Claussius Mossotti relation.

Part-D
UNIT-VII-SPECIAL THEORY OF RELATIVITY
Michelson‘s Morley Experiment, Postulates of Special Theory of Relativity, Lorentz transformations,
Consequences of LT (length contraction and time dilation), addition of velocities, variation of mass with
velocity, mass energy equivalence.

UNIT-VIII-SUPERCONDUCTIVITY

Introduction (Experimental survey), Meissner effect, London equations, Hard and Soft superconductors,
Elements of BCS Theory

Text Books :

Perspectives of Modern Physics - Arthur Beiser (TMH)
Optics - Ajoy Ghatak (TMH)

Modern Physics for Engineers — S.P.Taneja (R. Chand)
Engineering Physics — SatyaPrakash (Pragati Prakashan)
Modern Engineering Physics — A.S.Vasudeva (S. Chand)

Nk W=

Reference Books :
1. Fundamentals of Physics — Resnick & Halliday (Asian Book)
2. Introduction to Electrodynamics — D.J. Griffith (Prentice Hall)



HAS-103 MATHEMATICS-1

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

Part-A

UNIT-I-MATRICS AND ITS APPLICATIONS

Rank of a matrix, Normal form, Inverse using Gauss-Jordon method, orthogonal transformation, Linear-
dependence and Linear- Independence of Vectors, Eigen-Values and its properties, Eigen-vectors, Cayley-
Hamilton theorem & its applications.

Part-B

UNIT-II-APPLICATIONS OF DERIVATIVES

Taylor‘s & Maclaurin‘s Series for one variable, Asymptotes,Curvature,Radius of Curvature for Cartesian,
parametric and polar-curves, Radius of curvature at the origin (by using Newton‘s method, by method of
expansion).

UNIT-III-PARTIAL DIFFERENTIATION AND ITS APPLICATIONS

Functions of two or more variables ,Partial derivatives of Ist and higher order, Total differential and
differentiability, Homogeneous functions Euler‘s theorem, Derivatives of composite and implicit functions
Jacobians, Taylor's series for functions of two variables ,Maxima-Minima of functions of two
variables.Lagrange‘s Method of undetermined multipliers.

Part-C
UNIT-IV-DOUBLE AND TRIPLE INTEGRATIONS

Double integral, Change of Order of Integration, Double integral in polar co-ordinates, Applications of double
integral to find (i) Area enclosed by plane curves (ii)Volume of solids of revolution, Triple Integal, Change of
variables ,Volume of solids, Beta & Gamma functions and relation between them.

UNIT-V-INFINITE SERIES

Convergence and divergence of infinite series, Comparison Test , D‘Alembert‘s Ratio Test, Gauss Test, Raabe‘s
test, Logrithmic Test, Cauchy‘s Root Test, Alternating series, Conditional convergence & absolute convergence.

HAS-111 ESSENTIALS OF COMMUNICATION

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

UNIT-I- LITERATURE

Science fiction _Reason‘; The Discovery by Herman Ould; _Three Questions‘ by Leo Tolstoy, _Metamorphoses®
by Franz Kafka; Excerpt from _Gitanjali‘

UNIT-II- SEMANTICS AND SYNTAX

Words often Confused; Synonyms and Antonyms; One —word Substitutes; Homophones And Homonyms;
Idioms; Correct the sentences

UNIT-III- COMPOSITION/WRITING:
Paragraph; Case Study; Reports; Dialogue; Creative/Analytical Writing; Unseen Passage; Precis

UNIT-IV- PHONETICS
IPA, Transcription, Use of Phonetic Dictionary, Definitions of Vowels, Consonants



UNIT-V- INTERNAL ASSESSMENT:
Newspaper scrap book/Case Study of any great engineering enterprise; Group Discussion; Debate/Declamation

Text Book:
Selection of stories from I, Robot by Issac Asimov. Harper Collins. 1996 Notes/ Masterial provided by the
teacher

Bande Usha and Krishan Gopal ed. The Pointed Vision: An Anthology of Short Stories. Oxford P: Kadyan
Asha ed. Chronicles of Time: An Anthology of Poems: Oxford UP.2004.

Reference Books:

1. Communication English. ESuresh Kumar, P Srechari (University College of Engineering,Hyderabad)
Orient Longman,2007.

2. Cambridge Phonetic Dictionary CDs(I-IV)

3. Oxford Idioms Dictionary for Learners of English. Oxford University Press.2001
4. Oxford Paperback Dictionary and Thesaurus & Wordpower Guide. Oxford University Press.2001
E-105 ELECTRICAL TECHNOLOGY
L P Cr INTERNAL:40
4 0 4 EXTERNAL:60

TOTAL:100

UNIT-I- DC CIRCUITS

Introduction of electric circuit, ohm*s law, limitations of ohm‘s law, ideal, Practical and dependent sources and
their characteristics, Source transformation, Voltage and Current division, Kirchhoff's Voltage law and
Kirchhoff's Current law; Mesh and Nodal analysis

UNIT-1I- AC FUNDAMENTAL

Production of alternating voltage or current, phasor representation of alternating quantity,
Instantaneous, Peak, Average and RMS values of periodic waveforms; Peak factor, Form factor; pure R,L & C
in AC circuit, j notation and concept of phasor, active, reactive and apparent power, Power factor

UNIT-III- MAGNETIC CIRCUITS
Magnetic Circuits, Magnetic Materials and their properties, static and dynamic emfs and force on current
carrying conductor, AC operation of Magnetic Circuits, Hysteresis and Eddy current losses.

UNIT-IV- NETWORK THEOREMS
Superposition, Thevenin‘s and Norton‘s, Reciprocity, Compensation, Maximum Power transfer, Tellegan‘s and
Millman‘s theorems, Application of theorems to dc and ac circuits

UNIT-V-AC CIRCUITS
AC series circuit RL, RC, and RLC, AC parallel circuits, combination of series and parallel circuits, Series and
Parallel resonance, selectivity, bandwidth and Q factor, earthing

UNIT-VI-POLYPHASE SYSTEMS

Advantages of 3-phase systems, generation of 3-phase voltages; phase sequence; star & delta connections;
interconnection of 3-phase sources and loads; voltage, current & power in star & delta connected systems,
analysis of 3-phase balanced circuits, measurement of 3-phase power- 2 wattmeter method, effect of power
factor on wattmeter reading

UNIT-VII-ELECTRICAL MACHINES
Introduction to transformer, DC machines, induction motor, synchronous machines; Principle, construction and
working



Text Book:
1. Basic Electrical Engineering by Kothari & Nagrath TMH

2. Principle of electrical Engg. By V. Del Toro Printice Hall
3. Electrical Technology by B L Thereja S.Chand

MU-103 ENGINEERING DRAWING

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

UNIT-I-INTRODUCTION

Importance, Significance and scope of Engineering Drawing, Lattering, Dimensioning, Scales, Sense of
proportioning, different types of projections, orthographic projections, B.I.S Specifications.

UNIT-II-PROJECTION OF POINTS & LINE

Introduction of plain of plane of projection, reference & auxiliary plane, projection of points and line in different
quadrants, traces, inclinations & true lengths of the lines, projections on auxiliary plane, shortest distance
intersecting and nonintersecting lines.

UNIT-III-PROJECTION OF PLANES

Parallel to one reference plane, inclined to one plane but perpendicular to the other, inclined to both reference
planes.

UNIT-IV-PROJECTION OF SOLIDS

Projection of Polyhedra, solids of revolution-in simple positions with axis perpendicular to a plane, with axis
parallel to both planes, with axis parallel to one plane and inclined to the other, projection of section of prisms,
pyramids, cylinders and cones.

UNIT-V-DEVELOPMENT OF SURFACE
Development of simple object with and without sectioning

UNIT-VI-ISOMETRIC PROJECTION
Introduction, isometric scale, Isometric view of plane figure, prisms, pyramids and cylinders

UNIT-VII-ORTHOGRAPHIC DRAWINGS
Orthographic drawings of machines components and Nuts, Bolted Joints, Screw threads, Screw joints

CE-101 FUNDAMENTALS OF COMPUTER & PROGRAMMING IN C
L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

UNIT -1- AN OVERVIEW OF COMPUTER SYSTEM AND OPERATING SYSTEMS

Fundamentals: Evolution of computers, Hardware organization of a computer. Introduction to microprocessors,
generation of microprocessors, commonly used CPUs.

Input/Output Devices, Input/output ports and connectors.

Different Number Systems:- Decimal Number System, Binary Number System, Octal Number System,
Hexadecimal Number System, and their inter- conversions.

Operating System Basics: Introduction to Operating system, Functions of an Operating Systems, Classification
of Operating Systems, Basic introduction to DOS, UNIX/LINUX OS, Windows XP, working with
Windows.Introduction to computer viruses.



UNIT-2- BASIC INTRODUCTION TO PROGRAMMING LANGUAGES

Machine Language, Assembly Languages, High level Languages, Types of high level languages, Complier,
Interpreter, Assembler, Loader, Linker, Relationship between Compiler, Loader and Linker.

UNIT-3- BASIC INTRODUCTION TO COMPUTER NETWORKS

Data Communication, modulation, Network devices, LAN, LAN topologies, WAN, OSI Reference model
Introduction to Internet and protocols: TCP/IP ref. model, Backbone network, Network connecting devices.
Hypertext documents, HTTP, DNS, Network Security.

UNIT-4- AN OVERVIEW OF C

Constants, Variables and Data types, operators and Expressions, managing I/O operations, Decision Making and
branching, Decision Making and looping, Arrays, Character Arrays and Strings, User Defined Functions

UNIT-5-STRUCTURE AND UNION IN C

Defining structure, declaring variables, Accessing structure members, structure initialization, copying and
comparing structures variables, operations on individual members, Array of structure, structure with structure,
unions, size of structure.

UNIT-6-POINTERS IN C

Introduction, Understanding Pointers, Accessing the address of a variable, Declaring Pointer Variables,
Initialization of Pointer Variables, Accessing a variable through its pointer, Chain of Pointers, Pointer
Expressions, Pointer Increments and Scale Factors, pointers and Arrays, Pointer and Character Strings, Arrays
of Pointers, Pointers as Function Arguments, Functions Returning Pointers, Pointers to Functions

UNIT-7- DYNAMIC MEMORY ALLOCATION AND FILE MANAGEMENT IN C

Introduction, Dynamic memory allocation, allocating a block of memory: Malloc, allocating multiple blocks of
memory: Calloc. Releasing the used space: Free, Altering the size of block: Realloc, Defining and opening file,
closing file, I/O operation on files, error handling during I/O operations, Random Access to files and command
line arguments.

Text Books:
Fundamental of Information Technology by A.Leon & M.Leon.
UNIX Concepts and Application(4/e) by Sumitabha Das
Programming Languages (4th Edition) by Pratt IW
Fundamentals of Computers and Programming with C by A. K. Sharma Dhanpat Rai publications
Computer Networks (4th Edition) by Andrew S. Tanenbaum
eference Books:
Digital Principles and Application by Donald Peach, Albert Paul Malvino
Operating System Concepts, (6th Edition) by Abraham Silberschatz, Peter Baer Galvin, Greg Gagne.

NDemZOaR PN =

HAS-109 PHYSICS LAB-I

L P Cr INTERNAL:30
0 21 EXTERNAL:20

TOTAL:50
1. To find the wavelength of sodium light by Newton's rings experiment.

N

To find the wavelength of sodium light by Fresnel's biprism experiment.

To find the wavelength of various colours of white light with the help of a plane transmission diffraction
grating.

To find the refractive index and cauchy's constants of a prism by using spectrometer.

To find the wavelength of sodium light by Michelson interferometer.

To find the resolving power of a telescope.

To find the pitch of a screw using He-Ne laser

To find the specific rotation of sugar solution by using a polarimeter.

To compare the capacitances of two capacitors by De'sauty bridge and hence to find the dielectric constant
of a medium.

10. To find the flashing and quenching potentials of Argon and also to find the capacitance of unknown

W

N RN



11.
12.

13.
14.

capacitor.

To study the photoconducting cell and hence to verify the inverse square law.

To find the temperature co-efficient of resistance by using platinum resistance thermometer and Callender
and Griffith bridge.

To find the frequency of A.C. mains by using sonometer.

To find the velocity of ultrasonic waves in non-conducting medium by piezo-electric method.

Note :The experiments in Ist semester will be based mainly upon Optics, Electrostatics. Students will be
required to perform at least 10 experiments out of the list.
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8.
9.

10.

CE- 103 FUNDAMENTALS OF COMPUTER & PROGRAMMING WITH C LAB

P Cr INTERNAL:30
2 1 EXTERNAL:20
TOTAL:50

Write a program to add, subtract, multiply and divide two numbers using menu driven program.
Write a program to find the largest of three numbers.(using if-then-else)
Write a program to find the largest number out of ten numbers (using for- statement)
Write a program to find the average mail height & Average female heights in the class(input is in the
form of sex code, height) .
Write a program to find roots of quadratic equation using functions.
Write a program using arrays to find the largest and second largest number out of given numbers using
bubble sort.
Write a program to multiply two matrices
Write a program to read a string and write it in reverse order.
Write a program to concatenate two strings.

. Write a program to sort numbers using the Quicksort Algorithm.

. Represent a deck of playing cards using arrays.

. Write a program to check that the input string palindrome or not. Education plus:

. Write a program to calculate the length of the string

. Write a program to find factorial of a number using function.

. Write a program using structure to enter a list of books, their prices and number of pages.

E-109 ELECTRICAL TECHNOLOGY LAB

P Cr INTERNAL:30
2 1 EXTERNAL:20
TOTAL:50

To study various type of meters.

To verify KCL and KVL.

To verify Thevenin‘s theorem.

To Verify Maximum Power Transfer theorem.

To verify Superposition theorems.

To study frequency response of a series R-L-C circuit and determine resonant frequency& Q- factor for
various values of R,L,C.

To study frequency response of a parallel R-L-C circuit and determine resonant frequency & Q -Factor for
various values of R,L,C.

To find inductance of coil without core and with U &I shape iron core.

To measure power and power factor in a 3-phase system by two wattmeter method.

To perform polarity test and find turn ratio of single phase transformer.



HAS-102 PHYSICS-11

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

Part -A

UNIT-1-CRYSTAL STRUCTURE
Space lattice, unit cell and translation vector, Miller indices, simple crystal structure.

Laue‘s treatment to Bragg‘s law, powder method, Point defects in solids — Schottky and Frenkel defects.
Bonding in solids- Ionic and covalent bonds.

UNIT-II-QUANTUM PHYSICS

Difficulties with Classical physics, Introduction to quantum mechanics-simple concepts. Black Body
radiations Discovery of Planck‘s constant, phase velocity and group velocity. Schrodinger wave equations-time
dependent and time independent, Expectation value, Ehrnfest Theorem, particle in a one-dimensional box.
Quantum Statistics (Bose-Einstein and Fermi-Dirac Statistics). Elementry ideas of quark, gluons and hadrons.

Part B

UNIT-III-NANO-SCIENCE
Features of nanosystems, concept of quantum size effect, quantum dots and their applications.

UNIT-IV-FREE ELECTRON THEORY

Elements of classical free electron theory and its limitations. Drude‘s theory of conduction , quantum
theory of free electrons. Fermi level, density of states. Fermi-Dirac distribution function. Thermionic emission,
Richardson‘s equation.

Part C

UNIT-V-BAND THEORY OF SOLIDS

Origin of energy bands, Kronig-Penny model (qualitative), E-K diagrams, Brillouin Zones,concept of
effective mass and holes. Classification of solids into metals, semiconductors and insulators, Fermi energy and
its variation with temperature, Hall Effect and its applications

UNIT-VI-PHOTOCONDUCTIVITY & PHOTOVOLTAICS

Photoconductivity in insulating crystal, variation with illumination, effect of traps, application of
photoconductivity, photovoltaics cells, solar cell and its characteristics.

Part D

UNIT-VII-MAGNETIC PROPERTIES OF SOLIDS

Atomic magnetic moments, orbital diamagnetism, Classical theory of paramagnetism, ferromagnetism,
molecular fields and domain hypothesis

Text Books :

Concepts of Modern Physics - Arthur Beiser (TMGH)
Solid State Physics — S.O.Pillai (New Age Int. Ltd. Pub.)
Modern Physics for Engineers — S.P.Taneja (R. Chand)
Engineering Physics — SatyaPrakash (Pragati Prakashan)
Modern Engineering Physics — A.S.Vasudeva (S. Chand)

SR W=

Reference Books :

1. Introduction to Solid State Physics — Kittel (John Wiley)
2. Quantum Mechanics — A. Ghatak

3.

ATextbook of Engineering Physics-Avadhanulu and Kshirsagar (S.Chand)



HAS-104 MATHEMATICS-IT

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

Part-A
UNIT-I-ORDINARY DIFFERENTIAL EQUATION AND ITS APPLICATIONS

Exact differential Eqn.Of first order, Equations reducible to exact differential eqn., differential eqn.of second
and higher order Complete solutions =C.F. + P.I, Method of variation of parameter to find P.l., Cauchy‘s and
Legendre‘s linear Eqn., Simultaneous linear eqns.with constant co-efficient, Application of linear differential
eqns.to Electric circuits.

Part-B
UNIT-II-LAPLACE-TRANSFORMS AND ITS APPLICATIONS
Laplace-transforms of elementary functions ,Properties of Laplace-transforms,Existance conditions, transforms
of derivatives, Transforms of Integrals, Multiplications by t",division by t", Evaluation of integrals by Laplace —
transforms,Laplace-transforms of Unit-step function,unit-impluse function and periodic function,Inverse
transforms, Convolution theorem,App. to linear differential eqn.And simultaneous linear differential eqns with
constant co-efficients.

UNIT-III-PARTIAL DIFFERENTIAL EQUATION AND ITS APPLICATIONS
Formation of partial-differential eqns. Lagrange‘s linear partial —differential eqns.,First order non-linear partial
diff.Eqns.,Charpit‘s method.Homogeneous Partial-diff eqn.of second and higher order.

Part-C
UNIT-IV-VECTOR CALCULUS
Differentiation of vectors,scalar and Vector-point functions,Gradient of a scalar field and directional
derivatives,divergence and curl of a vector field and their physical interpretations,Integration of vectors,line
integral,Surface integral,Volume integral,Green‘s theorem,Stoke‘s theorem,Guass theorem and their simple
applications.

Text Books:
1. B.S.Grewal ,Engg. Mathematics
H.C.Taneja ,Engg. Mathematics

2.
3. R.S. Goyal,Engg. Mathematics
4. Babu Ram, Engg. Mathematics

MGMT-101 FUNDAMENTAL OF MANAGEMENT

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60

TOTAL:100
Unit I

Concept and significance of Management, Functions of management and their interrelationship, levels of
Management and skills required at various levels, Management vs. Administration, Management as art, science
or profession.

Unit II

Human Resource Management- Functions of HRM; Source of recruitment and selection process, Training needs
and types, Motivation Theories — Maslow‘s need Hierarchy theory, Mc Gregor‘s Theory X and Y, Herzberg
Theory.

Unit III

Marketing- Evolution of modern marketing concept, Functions of marketing management, Advertisement-
Importance, choice of Media and criticism, Marketing mix, Marketing Research Process.



Unit IV

Production Management- Functions and scope of production management, Production Planning and Control-
Stages of PPC, Meaning and methods of inventory control, Concept of TQM (In brief)

Unit V

Financial Management- Functions of Financial Management, Sources of finance, Factors effecting Capital
Structure of a company.

Unit VI

Case Study (For Assignment Only)

Books

1. GuptaR. S., Sharma B.D., Bhalla N. S., Principle and Practices of Management, Kalyani Publishers
2. Chhabra T. N., Principles and Practices of Management, Dhanpat Rai & Co.

3. Prasad L. M., Principles and Practices of Management, Sultan Chand & Sons

4. Gupta C. B., Management (Theory and Practice), Sultan Chand & Sons

E-101 ELEMENTS OF ELECTRONICS ENGINEERING

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

Part- A

UNIT-I-SEMICONDUCTOR PHYSICS:

Basic concepts, Intrinsic and extrinsic semiconductors, diffusion and drift currents, p-n junction under open-
circuit, reverse bias and forward-bias conditions, p-n junction in the breakdown region, Ideal diode, terminal
characteristics of junction diode.

UNIT-II-AMPLIFIERS:

Introduction of different types of amplifiers and their characteristics, Principle of amplification, Frequency
response of RC coupled amplifiers, amplifier bandwidth and Concept of Cascaded Amplifiers, Feedback
amplifiers, Effect of positive and negative feedback on amplifier gain and bandwidth.

Part-B
UNIT-III-OSCILLATORS:

Criteria for oscillations, Qualitative analysis of LC, RC and Crystal Oscillators, Study of Wein Bridge
Oscillators

UNIT-IV-OPERATIONAL AMPLIFIERS:
Op-amps, its characteristics and its applications.

UNIT-V-POWER SUPPLIES

Introduction and Working of Switched Mode Power Supply (SMPS), Voltage Regulator, Introduction to
Inverters and UPS.

Part-C
UNIT-VI-DIGITAL ELECTRONICS:
Binary, Octal and Hexadecimal number systems and conversions, Boolean Algebra, Truth tables of logic gates
(AND, OR, NOT), NAND, NOR as universal gates, Difference between combinational circuits and sequential
circuits, Introduction to flip-flops (S-R & J-K).

UNIT-VII-ELECTRONICS INSTRUMENTS:

Role, importance and applications of general-purpose test instruments viz Multimeter Digital & Analog,
Cathode Ray Oscilloscope (CRO), Function/Signal Generator.

Part-D
UNIT-VIII-DISPLAYS :
Seven segment display, Fourteen segment display, Dot matrix display



Led Display : Introduction, Construction, Advantage of LEDs in electronics display

Lcd Display : Introduction; Types of LCD display:- Dynamic scattering and field effect type;

Types Of Liquid Crystal Cells :Transmitting type and reflective type; Advantage & disadvantage of LCD
display common applications.

Books Recommended

1. Sedra A S and Smith K C, ‘Microelectronic Circuits” 4th Ed., New York, Oxford University Press, New
York (1997).

2. Tocci R J and Widmer N S, -Bigital Systems — Principles and Applications”, 8" Ed., Pearson Education
India, New Delhi (2001).

3. Cooper and Helfrick, -Modern Electronic Instrumentation and Measuring Techniques”, 4™ print
Prentice Hall of India, New Delhi (1996).

4. Boylestad and Nashelsky, —Electronic Devices and Circuit Theory”, 8™ B4 Pearson Education India, New
Delhi (2002).

5.  Millman and Grabel, Microelectronics”, 2nd Ed. Tata McGraw-Hill (1999).

HAS-105 CHEMISTRY

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

UNIT-I- POLYMERS AND POLYMERIZATION:

Introduction & Classification of polymers. effect of structure on properties of polymers, Bio degradable
polymers, preparation, properties and technical application of thermo—plastics ( PVC, PVA, Teflon )&
thermosets( PF,UF), elastomers ( SBR,GR—N ), Silicones , Introduction to polymeric composites.

UNIT-II- PHASE RULE:

Terminology, Derivation of Gibb‘s phase rule. One component system ( H,O system), two components systems:
Simple eutectic system ( Pb — Ag ), system with congruent melting point ( Zn — Mg ), system with incongruent
melting point (Na-K ),Cooling curves.

UNIT-III- WATER AND ITS TREATMENT :

Part — a) Sources of water, impurities in water, hardness of water and its determination, (EDTA method) units
of hardness, alkalinity of water and its determination, Related numerical problems, Problems associated with
boiler feed water: scale and sludge formation, Priming and foaming, Boiler corrosion & Caustic embrittlement.

Part — b) Treatment of water for domestic use: coagulation, sedimentation, filteration and disinfection. Water
softening : Lime-Soda treatment, Zeolite, lon — exchange process, Mixed bed demineralization, Desalination (
Reverse Osmosis , Electrodialysis) & related numericals.

UNIT-IV-CORROSION AND ITS PREVENTION:

Mechanism of Dry and wet corrosion (rusting of iron), types of corrosion, galvanic corrosion, differential
aeration corrosion, stress corrosion. Factors affecting corrosion, preventive measures ( proper design, Cathodic
and Anodic protection, Protective coatings, Microbiological Corrosion.

UNIT-V-LUBRICATION AND LUBRICANTS:

Introduction, mechanism of lubrication, classification of lubricants. Additives for lubricants. Properties of
lubricants ( Flash & Fire point, Saponification number, lodine value, Acid value , Viscosity and Viscosity index
Aniline point, Cloud point and pour point ).Biodegradable lubricants.

UNIT-6-ALLOYS :

Classification and necessity for making alloys, Composition properties and uses of following alloys: Brass,
Bronze, Gun metal, Duralumin, Steel, Effect of alloying elements like C, Ni, Cr, Mn, Si, Mo and Co on
properties of steel

UNIT-VI-FUELS :
Definition and characteristics of a good fuel, Classification of fuels with suitable examples, Definition and



determination of calorific value of a fuel with the help of bomb calorimeter, Proximate and Ultimate analysis of
a fuel and its importance, Merits and demerits of gaseous fuel over other varieties of fuel, Composition
properties and uses of (i) Water gas (ii) Oil gas (iii) Biogas (iv) LPG (v) CNG

Text Books:
1. Engineering Chemistry , P.C. Jain Monica Jain ( Dhanpat Rai & Co )
2. Chemistry in Engineering & Tech , Vol. I & I, Kuriacose ( TMH)

Reference Books:

1. Instrumental methods of Chemical analysis, MERITT & WILLARD ( EAST — WEST press)
2. Physical Chemistry , P.W Atkin ( ELBS, OXFORD Press)

3. Physical Chemistry W.J.Moore ( Orient Longman )

HAS-107 ENVIRONMENTAL STUDIES

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

UNIT-I- THE MULTIDISCIPLINARY NATURE OF ENVIRONMENTAL STUDIES
Definition, scope and importance. Need for public awareness.

UNIT-II- NATURAL RESOURCES

Renewable and non-renewable resources Natural resources and associated problems

Forest resources : Use and over-exploitation, deforestation, case studies. Timber extraction, mining,
dams and their effects on forests and tribal people.

Water resources : Use and over-utilization of surface and ground water, floods, drought, conflicts over water,
dams-benefits and problems.

Mineral resources : Use and exploitation, environmental effects of extracting and mineral resources, case
studies.

Food resources : World food problems, changes caused by agriculture and overgrazing, effects of modern
agriculture, fertilizer-pesticide problems, water logging, salinity, case studies.

Energy resources : Growing energy needs, renewable and non- renewable energy sources, use of alternate
energy sources. Case studies.

Land resources : Land as a resource, land degradation, man induced landslides, soil erosion and desertification.
Role of an individual in conservation of natural resources.

Equitable use of resources for sustainable lifestyles.

UNIT-1II- ECOSYSTEMS
Concept of an ecosystem. Structure and function of an ecosystem, Producers, consumers and decomposers.
Energy flow in the ecosystem, Ecological succession, Food chains, food webs and ecological pyramids,
Introduction, types, characteristic features, structure and function of the following ecosystem :

a) Forest ecosystem

b) Grassland ecosystem

c) Desert ecosystem

d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).

UNIT-1V- BIODIVERSITY AND ITS CONSERVATION

Introduction — Definition : genetic, species and ecosystem diversity, Biogeographical classification of India,
Value of biodiversity : consumptive use, productive use, social, ethical, aesthetic and option values, Biodiversity
at global, National and local levels, India as a mega-diversity nation, Hot-spots of biodiversity, Threats to
biodiversity : habitat loss, poaching of wildlife, man-wildlife conflicts, Endangered and endemic species of
India, Conservation of biodiversity : in-situ and ex-situ conservation of biodiversity.

UNIT-V- ENVIRONMENTAL POLLUTION

Definition, Causes, effects and control measures of : Air pollution, Water pollution, Soil pollution, Marine
pollution, Noise pollution, Thermal pollution , Nuclear hazards

Solid waste Management : Causes, effects and control measures of urban, and industrial wastes, Role of an
individual in prevention of pollution, Pollution case studies, Disaster management : floods, earthquake, cyclone



and landslides.

UNIT-VI- SOCIAL ISSUES AND THE ENVIRONMENT

From Unsustainable to Sustainable development, Urban problems related to energy, Water conservation, rain
water harvesting, watershed management, Resettlement and rehabilitation of people; its problems and concerns.
Case studies,

Environmental ethics : Issues and possible solutions, Climate change, global warming, acid rain, ozone layer
depletion, nuclear accidents and holocaust. Case studies.

Wasteland reclamation, Consumerism and waste products,

Environment Protection Act, Air (Prevention and Control of Pollution) Act, Water (Prevention and Control of
Pollution) Act, Wildlife Protection Act, Forest Conservation Act, Issues involved in enforcement of
environmental legislation, Public awareness.

UNIT-VII- HUMAN POPULATION AND THE ENVIRONMENT

Population growth, variation among nations, Population explosion — Family Welfare Programme, Environment
and human health, Human Rights, Value Education, HIV/AIDS, Women and Child Welfare, Role of
Information Technology in Environment and human health, Case Studies.

UNIT-VIII- FIELD WORK

Visit to a local area to document environmental assets-river / forest / grassland / hill / mountain.
Visit to a local polluted site — Urban / Rural / Industrial / Agricultural.

Study of common plants, insects, birds.

Study of simple ecosystems — pond, river, hill slopes, etc.

Text Books:
1. Perspectives in Environmental Studies by A. Kaushik and C. P. Kaushik
2. Environmental Studies by J. P. Sharma

Reference Books

1. Environmental Chemistry by A. K. De
2. Environmental Science by Miller

3. Fundamental of Ecology by Odum

MU-101 BASICS OF MECHANICAL ENGINEERING

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

UNIT-I-BASIC CONCEPTS OF THERMODYNAMICS
Introduction, States, Work, Heat, Temperature, Zeroth, 1%, 2 & 3 Jaw of Thermodynamics, concept of
internal energy, enthalpy and entropy, Problems

UNIT-II-PROPERTIES OF STEAM & BOILERS

Formation of Steam at constant pressure, Thermodynamics Properties of Steam, Use of steam tables,
Measurement of dryness fraction by throttling calorimeter, problems. Classification of boilers, Comparison of
water and fire tube boilers, mounting and accessories with their function, Constructional and operational details
of Cochran and Babcock and Wilcox boilers

UNIT-III-REFRIGERATION & AIR CONDITIONING

Introduction to Refrigeration & Air conditioning, units of refrigeration, Coefficient of performance, Difference
between a Heat engine refrigerator and heat pump, simple refrigeration vapour compression cycle, Psychometric
charts and its use, simple problems on Coefficient of performance

UNIT-IV- 1.C ENGINES
Introduction, classification, Constructional details and working of 2 stroke & 4 stroke petrol engine & diesel



engine, Otto, diesel and dual cycles, simple problems on Otto & diesel cycles.

UNIT-V-SIMPLE LIFTING MACHINES

Definition of machine, velocity ratio, Mechanical advantage, Efficiency, Laws of machines, Reversibility of
machine, Wheel and axle, Differential pulley block, Single, Double and Triple start worm and worm wheel,
single and double purchase winch crabs, Simple and compound screw jacks, Problems.

UNIT-VI-STRESSES AND STRAINS

Introduction, Concept & types of Stresses and Strains, Poisons ratio, stresses and Strains in simple and
compound bar under axial loading, Stress— Strain diagrams, Hooks law, Elastic constants & their relationships,
Problems.

UNIT-VII-MACHINE TOOLS
Introduction to Metal cutting, working Principal, parts and specification of commonly used machine tools in
Workshop such as Lathe, shaper, planner, Milling, Drilling and Slotter.

UNIT-VIII-MANUFACTURING SYSTEMS
Introduction to Manufacturing Systems, Fundamentals of Numerical Control (NC), Advantage of NC systems,
Classification of NC and CNC.

Text Books:

1. Elements of Mechanical Engineering- R.K Rajput Laxmi Pub, Delhi.

2. Elements of Mechanical Engineering- D.S Kumar, S.K Kataria and Sons.

3. Engineering Thermodynamics- P.K Nag TMH, New Delhi.

4. Refrigeration & Air conditioning- Arora & Domkundwar, Dhanpat Rai & Co. Pvt. Ltd.
5. Workshop Technology Vol I &Il ~Hazra & Chaudhary, Asian Book Comp., New Delhi.

Reference Books:

Strength of Materials— Popov, Pub. - PHI, New Delhi.

Strength of Materials— G.H Ryder, Pub-ELBS.

Engineering Thermodynamics- C.P Arora, Pub- TMH, New Delhi.

Refrigeration & Air conditioning- C.P Arora, Pub- TMH, New Delhi.

Manufacturing Science- Amitabha Ghosh & Ashok Kumar Malik, - East- West Press.
Manufacturing Process & Systems- Oswald, Munoz, John Wiley.

Workshop Technology Vol I, IT & III- Chapman, WAJ, Edward Arnold.
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HAS- 110 PHYSICS LAB - 11

L P Cr INTERNAL:30
0 21 EXTERNAL:20
TOTAL:50

To find the low resistance by carey - Foster's bridge.
To find the resistance of a galvanometer by Thomson‘s constant diffelction method using a post office box.

To find the value of high resistances by Substitution method.

To find the value of high resistances by Leakage method.

To study the characteristics of a solar cell and to find the fill factor.

To find the value of e/m for electrons by Helical method.

To find the ionisation potential of Argon/Mercury using a thyratron tube.

To study the variation of magnetic field with distance and to find the radius of coil by Stewart and Gee's

PRI AL =

apparatus.

9. To study the characteristics of (Cu-Fe, Cu-Constantan) thermo couple.

10. To find the value of Planck's constant by using a photo electric cell.

11. To find the value of co-efficient of self-inductance by using a Rayleigh bridge.
12. To find the value of Hall Co-efficient of semi-conductor.

13. To study the V-I characteristics of a p-n diode.

14. To find the band gap of intrinsic semi-conductor using four probe method.

15. To calculate the hysteresis loss by tracing a B-H curve.



Note :Students will be required to perform at least 10 experiments out of the list.

The experiments in Second semester will be based upon Electricity, Magnetism, Modern Physics and Solid State
Physics which are the parts of theory syllabus.
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10.
11.

MU- 102 BASICS OF MECHANICAL ENGINEERING LAB

P Cr INTERNAL:30
2 1 EXTERNAL:20
TOTAL:50

To study the Cochran and Babcock and Wilcox boilers.

To study the working and function of mounting and accessories in boiler.

To study 2 stroke & 4 stroke diesel engine.

To study 2 stroke & 4 stroke petrol engine.

To study the vapour compression Refrigeration System and determination of its Coefficient of
performance.

To study the functioning of Window Room Air Conditioner.

To calculate the Mechanical Advantage, Velocity Ratio and efficiency of Single start, Double start and
Triple start worm wheel.

To calculate the Mechanical Advantage, Velocity Ratio and efficiency of Single Purchase, Double Purchase
winch crabs and plot graphs.

To study Simple screw jacks and compound screw jacks and determine their efficiency.

To find the Mechanical Advantage, Velocity Ratio and efficiency of a Differential wheel and axle.
To perform tensile test, plot the stress- strain diagram and evaluate the tensile properties of a given metallic
specimen.



ANALOG ELECTRONICS

E-211
LTP CR CLASS WORK: 40
4 -- 4 EXAM : 60

TOTAL : 100

UNIT 1 SEMICONDUCTOR DIODE & DIODE CIRCUITS:
Diode as a circuit element, Load line concepts, half wave & Full wave rectifier, Filter circuits (Capacitor &
Inductor Filter), Clipping circuits, clamping circuits, Peak to peak detector, Voltage multiplier circuit.

UNIT 2 TRANSISTOR AT LOW FREQUENCIES:

Bipolar junction transistor operation, Characteristics, Analysis of a transistor amplifier circuits using h-
parameters, emitter follower, Miller‘s theorem.

UNIT3 TRANSISTOR BIASING:

Operating point, Selection of operating point, bias stability, Stability factor, Different methods for transistor
biasing: fixed bias, collector to base bias, emitter bias, voltage divider biasing, compensation techniques
(thermistor & Sensistor compensation).

UNIT4 TRANSISTOR AT HIGH FREQUENCIES:

Hybrid Pi model, CE short circuit gain, frequency response, alpha cut off frequency, Gain Bandwidth
product, Emitter follower at high frequencies .

UNITS FET & FET CIRCUITS:

Junction field effect transistor, Pinch off voltage, Volt ampere characteristics, small signal model, common
source amplifier, source follower, biasing of FET, application of FET as voltage variable resistance.

UNIT6 REGULATED POWER SUPPLY:

Block Diagram of Power supply, Voltage regulation, Series and Shunt voltage regulator, IC Regulator.

TEXT BOOKS:
1 .Integrated Electronics: Millman & Halkias ; McGrawHill
2. Electronic circuit analysis and design (Second edition): D.A.Neamen; TMH

REFERENCE BOOKS:

1. Electronics Principles: Malvino ; McGrawHill

2. Electronics Circuits: Donald L. Schilling & Charles Belove ; McGrawHill
3. Electronics Devices & Circuits: Boylestad & Nashelsky ; Pearson.



ELECTRICAL ENGINEERING MATERIALS AND
SEMICONDUCTOR DEVICES

E-203
L T PCR CLASS WORK: 40
4 --4 EXAM : 60

TOTAL : 100

UNIT 1 CONDUCTING MATERIALS:

Review of energy bands, description of materials, drift velocity, collision time, Mean
free path, mobility, conductivity, relaxation time, factors affecting conductivity of
materials, types of thermal conductivity, Wiedmann-Franz law, super conductivity,
effect of magnetic field, conducting materials, applications.

UNIT 2 DIELECTRIC MATERIALS:

Behaviour of dielectric materials in static electric field, Dipole moments, Polarization,
Dielectric constant, Polarizability, Susceptibility, mechanisms of polarization, behaviour
in alternating field, dielectric loss, loss tangent, types of dielectric & insulating
materials, electrostriction, Piezo-electricity, Applications.

UNIT 3 MAGNETIC MATERIALS:

Permeability, Magnetic susceptibility, magnetic moment, Magnetization, Dipole
moment, types of magnetic materials, Magnetostriction, eddy current & hysteresis
losses, applications.

UNIT 4 SEMICONDUCTORS:

Review of Si and Ge as semiconducting materials, Intrinsic and extrinsic
semiconductors, Effect of temperature on Intrinsic and extrinsic semiconductors.
Continuity Equation, P-N junction, P-N Junction diode: V-I characteristics, static and
dynamic resistance, Ideal Diode, Drift & Diffusion current, Diffusion & Transition
capacitances of P-N junction, breakdown mechanism : Zener and avalanche breakdown.

UNIT S CONSTRUCTION AND CHARACTERISTICS OF DEVICES:

Brief introduction to Planar Technology for device fabrication., metal -semiconductor
junctions (ohmic and non-ohmic), Zener diode, Zener diode as constant voltage regulator,
electrical and optical excitation in diodes: LED, solar cells and photo-detectors.

UNIT 6 CONSTRUCTION AND CHARACTERISTICS OF BIPOLAR AND MOS
DEVICES:

BJT:CB, CE,CC configuration, current amplification factors and their relationship ,
comparison of CB, CC,CE, Transistor amplifying action, UJT, UJT as relaxation
oscillator, Comparison between: BIT/FET, JFET/MOSFET JFET, JFET parameters,
MOSFETS: depletion and enhancement type.

UNIT 7 POWER DEVICES: CONSTRUCTION AND CHARACTERISICS
Thyristor, Two transistor analogy of thyristor, Diac, Triac, GTO, IGBT, VMOS



TEXT BOOKS:

1. Electrical Engineering Materials: A.J. Dekker; PHI.

2. Solid State Electronic Devices : StreetMan & Banerjee; Pearson.

3. Electronic Devices & Circuits: Millman & Halkias; MGH.
REFERENCE BOOKS:

1. Electrical Engineering Materials: S.P Seth & P.V Gupta; Dhanpat Rai.
2. Power Electronics : P.S Bhimra : Khanna Publications

3 Electronic Devices & Circuit Theory : Boylestad & Nashelsky; Pearson.
4. Semiconductor devices: Jaspreet Singh; John Wiley.

5. Basic Electronics and linear circuits: N N Bhargava, Kulshreshtha.



EIC-207 ELECTROMECHANICAL ENERGY CONVERSION

LTPCR CLASSWORK 40
4 - - 4 EXAM: 60
TOTAL: 100

UNIT1 ELECTROMECHANICAL ENERGY CONVERSION:

Principles Of Force and torque in magnetic field system, energy balance, energy and
force in singly excited magnetic field system, concept of co-energy, forces and torques in
system with permanent magnets, dynamic equation.

UNIT 2 TRANSFORMERS:

Basic theory, construction , operation at no-load and full-load, equivalent circuit,
phasor diagram, O.C. and S.C. tests for parameters determination, efficiency and
regulation, auto-transformer, introduction to three-phase transformer ; Current and
Potential Transformers : Principle, construction, analysis and applications.

UNIT 3 DC MACHINES:

Basic theory of DC generator, brief idea of construction, emf equation, load
characteristics, basic theory of DC motor, concept of back emf, torque and power
equations, load characteristics, starting and speed control of DC motors,
applications.

UNIT 4 INDUCTION MOTOR:

Basic theory, construction, Phasor diagram, Equivalent circuit, Torque equation, Load
characteristics, starting and speed control of induction motor, Introduction to single
phase Induction motor and its applications, Fractional H.P. Motors, Introduction to
stepper, servo reluctance and universal motors.

UNITS SYNCHRONOUS MACHINES:

Construction and basic theory of synchronous generator, emf equation, model of
generator, Phasor diagram, Regulation, Basic theory of synchronous motor, v-curves,
synchronous condenser, applications.

TEXT BOOK:
1. Electrical Machines: Nagarath and Kothari; TMH

REFERENCE BOOKS:

1. Electrical Machines :P.S. Bimbhra; Khanna

2. Electrical Machines: Mukherjee and Chakravorti; Dhanpat Rai & Sons
3. Electrical Technology (Vol-II) : B.L Theraja; S. Chand.



E-209 ELECTRICAL MEASUREMENT AND MEASURING INSTRUMENTS

L TPCR CLASS WORK :40
4 - -4 EXAM : 60
TOTAL : 100

UNIT 1 UNITS STANDARDS AND ERRORS:

S.I. units,Absolute standards(International,Primary,Secondary,and Working standards),True
value,Errors(Gross,Systematic and Random);Static Characteristic of
instruments(Accuracy,Precision,Sensitivity,Resolution and threshold).

UNIT 2 MEASURING SYSTEM FUNDAMENTALS:

Classification of Instruments (based upon mode of measurement- Indicating , Recording and Integrating
Instruments), Generalized Instrument ( block diagram and description of various blocks ) , the three forces
in an electromechanical indicating instrument ( deflecting controlling and damping forces and the interplay
between them), Comparison between gravity and spring controls : Comparison of methods of damping and
their suitability for bearing supports , Pivot —less supports ( simple suspension and taut band suspension ,
scale , information , instrument cases ( covers ) .

UNIT 3. MEASURING INSTRUMENTS:

Construction , Operating principle , torque equation , shape of scale , use as Ammeter or as voltmeter (
Extension of range) , use on AC / DC or both , advantages and disadvantages, errors(both on AC/DC)of
PMMC types, electrodynamic type, moving iron type(attraction , Repulsion and combined attraction,
repulsion types). Hot Wire type and induction type, electrostatic type instruments.

UNIT 4 WATTMETERS AND ENERGY METERS:

Construction, Operating principle, Torque Equation, Shape of Scale, Errors, Advantages
and Disadvantages of

Electrodynamic and induction type wattmeters; and single phase induction type energy
meter, compensation and creep in energy meter.

UNIT-5 INSTRUMENT TRANSFORMER:
Current and Voltage transformer, Constructional features, Ratio and Phase angle errors

UNIT 6 LOW AND HIGH RESISTANCE MEASUREMENTS:

Limitations of wheatstone bridge , Kelvin‘s double Bridge method , difficulties in high
resistance measurements , measurement of high resistance by direct deflection , Loss of
Charge method , Megohm Bridge and Meggar .

UNIT 7 A.C. BRIDGES:

General Balance equation, Circuit Diagram, Phasor Diagram, Advantages,
Disadvantages and Application of Maxwell‘s inductance, Maxwell‘s inductance
capacitance bridge, Hay‘s, Anderson‘s, Owen‘s, De-sauty‘s, Schering and Wein‘s
Bridges, Shielding and Earthing.

TEXT BOOK:
A course in Electrical And Electronic measurement and instrumentation : A.K. Sawhney,
Dhanpat Rai Publication



REFERENCE BOOKS:
1. ELECTRICAL MEASUREMENTS: E.W. GOLDING
2. Electrical And Electronic measurement and instrumentation: J.B. Gupta, Kataria
and Sons.
3. Electronic instrumentation and measurement technique : W.D. Cooper & A.D.
Helfrick
4. Measuring systems: E.O. Doeblin; TMH.



MATHEMATICS-III

HAS-201

LTP CR CLASSWORK: 40

4 -- 4 EXAM : 60
TOTAL : 100

Part-A

Fourier Series and Fourier Transforms: Euler’s formulae, conditions for a Fourier expansion, change
of interval, Fourier expansion of odd and even functions, , half range sine and cosine series. Fourier
expansion of square wave, rectangular wave, saw-toothed wave, half and full rectified wave, Fourier
integrals.

Fourier transforms, Shifting theorem (both on time and frequency axes), Fourier transforms of
derivatives, Fourier transforms of integrals, Convolution theorem. Applications of Fourier transform
for solution of standard equations/ boundary value problems.

Part-B

Functions of Complex Variable: Definition, Exponential function, Trigonometric and Hyperbolic
functions, Logarithmic functions, Limit and Continuity of a function, Differentiability and
Analyticity.

Cauchy-Riemann equations, necessary and sufficient conditions for a function to be

analytic, polar form of the Cauchy-Riemann equations. Harmonic functions, Milne Thomson Method
to find harmonic conjugate of a function. application to flow problems. Integration of complex
functions. Cauchy- Integral theorem and formula.

Power series, radius and circle of convergence, Taylor's, Maclaurin's and Laurent's series.

Zeroes and singularities of complex functions, Residues. Cauchy’s residue theorem, Evaluation of
real integrals using residues (around unit and semi circle only).

Part-C

Probability Distributions : Conditional probability, Bayes theorem and its applications, expected
value of a random variable. Properties and application of Binomial, Poisson and Normal
distributions.

Linear Programming: Linear programming problems formulation, solving linear programming
problems using (i) Graphical method(corner point, iso cost/iso profit) (ii) Simplex method (iii) BIG
M method (iv) Duality concept and Dual simplex method.

TEXT BOOKS:

1. Advanced Engg. Mathematics : F Kreyszig. Wiely Estern Ltd.
2. Higher Engg. Mathematics : B.S. Grewal, Khanna Publishers, New Delhi

REFERENCE BOOKS:
1. Advanced Engg. Mathematics: Michael D. Greenberg.
2. Operation Research: H.A. Taha.
3. Probability and statistics for Engineers: Johnson. PHI.



NETWORK ANALYSIS & SYNTHESIS

E-205
L TPCR CLASS WORK : 40
4 --4 EXAM : 60

TOTAL : 100

UNIT-1 -INTRODUCTION

Introduction to lumped element electrical systems,Dual networks,Solution to some
typical problems,Thevenin‘s and Norton theorem,equivalent circuits.Analogus system
Electrical analogus to mechanical translational and rotational system. f-v analogy, f-1
analogy.

UNIT2 TRANSIENTS:

Transient response of simple R - L, R - C and R - L - C series and parallel circuits using
classical differential equation approach and Laplace Transform method. Response of RL,
RC, RLC circuits for impulse and pulse and non sinusoidal periodic functions, excitations
using Laplace Transform method.

UNIT 3 NETWORK FUNCTIONS:

Terminal pairs or Ports, Network functions for one-port and two-port networks, poles
and zeros of Network functions, Restrictions on pole and zero Locations for driving
point functions and transfer functions, Time domain behaviour from the pole-zero plot.

UNIT 4 CHARACTERISTICS AND PARAMETERS OF TWO PORT NETWORKS:
Relationship of two-port variables, short-circuit Admittance parameters, open circuit
impedance, parameters, Transmission parameters, hybrid parameters, relationships
between parameter sets, Inter-connection of two port networks.

UNIT 5 TOPOLOGY:
Principles of network topology , graph matrices, network analysis using graph theory.

UNIT 6 TYPES OF FILTERS AND THEIR CHARACTERISTICS:
Filter fundamentals, high-pass, low-pass, band-pass, and band-reject Filters.

UNIT 7 NETWORK SYNTHESIS:

Positive real functions, synthesis of one port and two port networks, elementary ideas of
Active networks

TEXT BOOKS:

1. Network Analysis & Synthesis : Umesh Sinha; Satya Prakash Pub.
2. Network Analysis & Synthesis : F.F.Kuo; John Wiley & Sons Inc.



3. Network Analysis: Van Valkenburg; PHI
REFERENCE BOOKS:

1. Introduction to modern Network Synthesis : Van Valkenburg; John Wiley

2. Basic circuit theory:Dasoer Kuh; McGraw Hill.

3. A Course in Electrical Circuit Analysis by Soni & Gupta; Dhanpat Rai Publication.
4. Circuit Analysis: G.K. Mithal; Khanna Publication.

5. Networks and Systems: D.Roy Choudhury; New Age International.



ANALOG ELECTRONICS LAB

E-219

LTPCR CLASS WORK: 30

--21 EXAM : 20
TOTAL: 50

LIST OF EXPERIMENTS:

1. Study of Half wave & Full wave rectifiers.

2. Study of Diode as clipper and clamper.

3. Study of Zener diode as a voltage regulator.

4. Study of CE amplifier for voltage, current & Power gains and input, output impedances.

5. Study of CC amplifier as a buffer.

6. To study the frequency response of RC coupled amplifier.

7. Study of 3-terminal IC regulator.

8. Study of FET common source amplifier.

9. Study of FET common Drain amplifier.

10. Study & design of a.d.c. voltage doubler.

NOTE: Ten experiments are to be performed, out of which at least seven experiments should be performed from above
list. Remaining three experiments may either be performed from the above list or designed & set by the concerned
institution as per the scope of the syllabus.



ELECTRICAL MACHINE-I LAB
E-215

LTPCR CLASS WORK: 30

--21 EXAM :
TOTAL:

LIST OF EXPERIMENTS:

—

To study construction and starting methods of DC motor.

To obtain magnetization characteristics of separately excited DC Machine.
To obtain magnetization characteristics of self-excited DC Machine.

To obtain Load characteristics D.C series generator.

To obtain Load characteristics of D.C Shunt Generator.

To obtain Load characteristics test on D.C Compound Generator.

To obtain speed torque characteristics of DC shunt motor.

Speed control of DC shunt motor by field control method

© ® N kWD

Speed control of DC shunt motor by armature voltage control method

—_
(=}

. Load test on DC shunt motor.

—
—

. Load test on DC Series Motor

—_
N

. To obtain efficiency of dc machine using Swinburne‘s Test.

—_
W

. To perform Hopkinson‘s test and determine losses and efficiency of DC machine.

—_
i

. To perform parallel operation of DC shunts generators.

. Field Test

—_
9]

NOTE: Ten experiments are to be performed, out of which at least seven experiments
should be performed from above list. Remaining three experiments may either be
performed from the above list or designed & set by the concerned institution as per the
scope of the syllabus.
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50



ELECTRICAL MEASUREMENT AND MEASURING INSTRUMENTS LAB

E-217

LTPCR CLASS WORK: 30

--21 EXAM : 20
TOTAL: 50

LIST OF EXPERIMENTS:

1. Measurement of displacement using LVDT.

2. Measurement of distance using LDR.

3. Measurement of temperature using R.T.D.

4. Measurement of temperature using Thermocouple.

5. Measurement of pressure using Strain Guage.

6. Measurement of pressure using Piezo-Electric Pick up.

7. Measurement of distance using Capacitive Pick up.

8. Measurement of distance using Inductive Pick up.

9. Measurement of speed of DC Motor using Magnetic Pick up.

[S—
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Measurement of speed of DC Motor using Photo Electric Pick up.

NOTE: Ten experiments are to be performed, out of which at least seven experiments should be performed from above
list. Remaining three experiments may either be performed from the above list or designed & set by the concerned
institution as per the scope of the syllabus.



NETWORK ANALYSIS AND SYNTHESIS LAB

E-213

LTPCR CLASS WORK: 30

--21 EXAM: 20
TOTAL: 50

LIST OF EXPERIMENTS:

1. Transient response of RC circuit.

2. Transient response of RL circuit.

3. To find the resonance frequency, Band width of RLC series circuit.

4. To calculate and verify 2" parameters of a two port network.

5. To calculate and verify "Y" parameters of a two port network.

6. To determine equivalent parameter of parallel connections of two port network.

7. To plot the frequency response of low pass filter and determine half-power frequency.

8. To plot the frequency response of high pass filters and determines the half-power
frequency.

9. To plot the frequency response of band-pass filters and determines the band-width.
10. To calculate and verify "ABCD" parameters of a two port network.
11. To synthesize a network of a given network function and verify its response.

12. Introduction of P-Spice

NOTE: Ten experiments are to be performed, out of which at least seven experiments should be performed from above
list. Remaining three experiments may either be performed from the above list or designed & set by the concerned
institution as per the scope of the syllabus.



MGMT-201 ECONOMICS FOR ENGINEERS

L TPCR CLASS WORK : 40
4 - -4 EXAM : 60

TOTAL : 100
Unit I

Introduction to the subject: Micro and Macro Economics, Relationship between Science,
Engineering, Technology and Economic Development. Production Possibility Curve,
Nature of Economic Laws.
Unit II
Time Value of Money: concepts and application. Capital budgeting; Traditional and
modern methods, Payback period method, IRR, ARR, NPV, PI (with the help of case
studies)
Unit 111
Meaning of Demand. Law of Demand, Elasticity of Demand; meaning, factors effecting
it and its practical application and importance. Demand forecasting (a brief explanation)
Unit IV
Meaning of Production and factors of production, Law of variable proportions and
returns to scale. Internal and external economies and diseconomies of scale. Concepts of
cost of production, different types of costs; accounting cost, sunk cost, marginal cost,
Opportunity cost. Break even analysis, Make or Buy decision (case study). Relevance of
Depreciation towards industry.
Unit V
Meaning of market, types of market, perfect competition, Monopoly, Monopolistic,
Oligopoly. (main features). Supply and law of supply, Role of demand and supply in
price determination.
Unit VI
Indian Economy, nature and characteristics. Basic concepts; fiscal and monetary policy,
LPG, Inflation, Sensex, GATT, WTO and IMF. Difference between Central bank and
Commercial banks
Books

1. Jain T.R., Economics for Engineers, VK Publication
Chopra P. N., Principle of Economics, Kalyani Publishers
Dewett K. K., Modern economic theory, S. Chand
H. L. Ahuja., Modern economic theory, S. Chand
Dutt Rudar & Sundhram K. P. M., Indian Economy
Mishra S. K., Modern Micro Economics, Pragati Publications
Pandey .M., Financial Management; Vikas Publishing House
Gupta Shashi K., Management Accounting, Kalyani Publication

e S A



ELECTRONICS INSTRUMENTATION

E-204
L TPCR CLASS WORK : 40
4 --4 EXAM : 60

TOTAL : 100

UNIT1. OSCILLOSCOPE:

Block diagram, study of various stages in brief, high frequency CRO considerations. Sampling and storage
oscilloscope.

UNIT2. ELECTRONIC INSTRUMENTS:
Instruments for measurement of voltage, current & other circuit parameters, Q-meters,
R.F. power measurements, introduction to digital meters.

UNIT3. GENERATION & ANALYSIS OF WAVEFORMS:

Block diagram of pulse generators, signal generators, function generators wave analysers,
distortion analysers, spectrum analyser, Harmonic analyser, introduction to power
analyser.

UNIT4. FREQUENCY & TIME MEASUREMENT:
Study of decade counting Assembly(DCA), frequency measurements, period
measurements, universal counter, introduction to digital meters.

UNITS. DISPLAY DEVICES:
Nixie tubes, LED‘s LCD‘s, discharge devices.

UNIT 6 TRANSDUCERS:

Classification, Transducers of types: RLC photocell, thermocouples etc. basic schemes of
measurement of displacement, velocity, acceleration, strain, pressure, liquid level &
temperature.

UNIT 7 INTRODUCTION TO SIGNAL CONDITIONING:
DC signal conditioning system, AC signal conditioning system, data acquisition and
conversion system

TEXT BOOK:
1. A course in Electrical & Electronics Measurements & Instrumentation:
A.K.Sawhney; Dhanpat Rai & Sons.

REFERENCE BOOKS:
1. Electronics Instrumentation & Measurement Techniques: Cooper; PHI.



COMMUNICATION SYSTEMS-1

ECE-210
LTP CR CLASS WORK : 40
4 -- 4 EXAM : 60

TOTAL : 100

UNIT1. INTRODUCTION TO COMMUNICATION SYSTEMS:

The essentials of a Communication system, modes and media‘s of Communication, Classification of
signals and systems, Fourier analysis of signals.

UNIT2. AMPLITUDE MODULATION:

Amplitude modulation, Generation of AM waves, Demodulation of AM waves, DSBSC, Generation of
DSBSC waves, Coherent detection of DSBSC waves, single side band modulation, generation of SSB
waves, demodulation of SSB waves, vestigial sideband modulation (VSB).

UNIT3. ANGLE MODULATION:
Basic definitions: Phase modulation (PM) & frequency modulation (FM), narrow band frequency
modulation, wideband frequency modulation, generation of FM waves, Demodulation of FM waves.

UNIT4. PULSE MODULATION:

Sampling theory, pulse amplitude modulation (PAM), pulse time modulation., Elements of pulse code
modulation,Quantization, Uniform & nonuniform Quantization, Necessicity of nonuniform quantization, A
law of Companding, p law of companding, Quantization error in PCM, transmission BW of PCM,
Differential Pulse Code Modulation, Delta Modulation, Adaptive Delta Modulation, TDM, FDM.

UNITS. DIGITAL MODULATION TECHNIQUES:
ASK, Generation and detection of ASK, FSK Generation and detection of FSK, BPSK , Generation &
detection of BPSK, QPSK, generation and detection of QPSK, DPSK, M-ary PSK.

UNIT6. INTRODUCTION TO NOISE:

External noise, internal noise, S/N ratio, noise figure, noise temperature.

TEXT BOOKS:

1. Communication systems (4th edn.): Simon Haykins; John wiley & sons.
2. Communication systems: Singh & Sapre; TMH.

REFERENCE BOOKS:

1. Electronic Communication systems: Kennedy; TMH.
2. Communication Electronics: Frenzel; TMH.

3. Communication system: Taub & Schilling; TMH.

4. Communication systems: Bruce Carlson.



DIGITAL ELECTRONICS

E-208
L TPCR CLASS WORK : 40
4 --4 EXAM : 60

TOTAL : 100

UNIT 1 FUNDAMENTALS OF DIGITAL TECHNIQUES:

Digital signal, logic gates: AND, OR, NOT, NAND, NOR, EX-OR, EX-NOR, Boolean
algebra. Review of Number systems. Binary codes: BCD, Excess-3, Gray, EBCDIC,
ASCII, Error detection and correction codes.

UNIT 2 COMBINATIONAL DESIGN USING GATES:
Design using gates, Karnaugh map and Quine Mcluskey methods of simplification.

UNIT 3 COMBINATIONAL DESIGN USING MSI DEVICES

Multiplexers and Demultiplexers and their use as logic elements, Decoders, Adders /
Subtractors, BCD arithmetic circuits, Encoders, Decoders / Drivers for display
devices.

UNIT 4 SEQUENTIAL CIRCUITS:

Flip Flops : S-R, J-K, T, D, master-slave, edge triggered, shift registers, F/F
Conversions, sequence generators, Counters, Asynchronous and Synchronous Ring
counters and Johnson Counter, Design of Synchronous and Asynchronous sequential
circuits.

UNIT 5 DIGITAL LOGIC FAMILIES:

Switching mode operation of p-n junction, bipolar and MOS. devices. Bipolar logic
families:RTL, DTL, DCTL, HTL, TTL, ECL, MOS, and CMOS logic families. Tristate
logic, Interfacing of CMOS and TTL families.

UNIT 6 A/D AND D/A CONVERTERS:

Sample and hold circuit, weighted resistor and R -2 R ladder D/A Converters,
specifications for

D/A converters. A/D converters : Quantization, parallel -comparator, successive
approximation, counting type, dual-slope ADC, specifications of ADCs.

UNIT 7 MEMORIES AND PLD’S

Classification of memories -RAM organization 1-Bipolar RAM cell - MOSFET RAM cell —-Dynamic RAM cell —
ROM- PROM —EPROM —-EEPROM —-EAPROM —Programmable Logic Devices —Programmable Logic Array (PLA)-
Programmable Array Logic (PAL)-Field Programmable Gate Arrays (FPGA).


http://www.indiastudychannel.com/resources/35336-EC-DIGITAL-ELECTRONICS-Syllabus-Anna-University.aspx

TEXT BOOK:
1. Modern Digital Electronics(Edition IIT) : R. P. Jain; TMH

REFERENCE BOOKS:

1. Digital Integrated Electronics: Taub & Schilling; MGH

2. Digital Principles and Applications: Malvino & Leach; McGraw Hill.
3. Digital Design: Morris Mano; PHI.



ELECTROMAGNETIC FIELD THEORY

E-212
L TPCR CLASS WORK: 40
4 --4 EXAM : 60

TOTAL : 100

UNIT1.STATIC ELECTRIC FIELDS:

Coulomb‘s Law, Introduction to Del operation, Study of Del operation on scalar and
vector and its physical interpretation, Laplacian operator, Stoke‘s Theorem and
Divergence Theorem, Gauss‘s Law, potential function, field due to a continuous
distribution of charge, equi-potential surfaces, Poison‘s equation, Laplace‘s equation,
method of electrical images, capacitance, electro-static energy, boundary conditions, the
electro-static uniqueness theorem for field of a charge distribution, Dirac-Delta
representation for a point charge and an infinitesimal dipole.

UNIT2. STEADY MAGNETIC FIELDS:

Faraday Induction law, Ampere‘s Work law in the differential vector form, Ampere's law
for a current element, magnetic field due to volume distribution of current and the Dirac-
delta function, Ampere‘s Force Law, boundary conditions for magnetostatic, magnetic
vector potential, scalar vector potential (Alternative derivation).

UNIT3. TIME VARYING FIELDS:

Introduction to conduction current, convection current and displacement current;
Equation of continuity for static and time varying fields, inconsistency of Ampere‘s law,
Maxwell‘s field equations and their interpretation, solution for free space conditions,
electromagnetic waves in a homogeneous medium, Discussion on : Group velocity, Phase
velocity, Attenuation constant, Phase constant, Refractive index; propagation of uniform
plane-wave, relation between E & H in a uniform plane-wave, wave equations for
conducting medium, Maxwell‘s equations using phasor notation, wave propagation in a
conducting medium, Loss Tangent, conductors, dielectrics, wave propagation in good
conductor and good dielectric, depth of penetration, polarization, linear, circular and
elliptical,

UNIT4. REFLECTION AND REFRACTION OF E M WAVES:

Reflection and refraction of plane waves at the surface of a perfect conductor & perfect
dielectric (both normal incidence as well as oblique incidence), Brewester's angle and
total internal reflection, reflection at the surfaces of a conductive medium, surface
impedance, transmission-line analogy, poynting theorem, interpretation of E x H, power
loss in a plane conductor.

UNITS5.TRASMISSION LINE THEORY:
Transmission line as a distributed circuit, Primary and Secondary constant, Transmission
line equation, input impedance of terminated line, infinite transmission line, Distortion



less and Loss less transmission line, Open circuit and short circuit transmission line,
Reflection coefficient, Standing waves, VSWR, Smith's chart and its applications.

TEXT BOOK:
1. Electro-magnetic Waves and Radiating System: Jordan & Balmain, PHL

REFERENCE BOOKS:
1. Engineering Electromagnetics : Hayt; TMH
2. Electro-Magnetics : Krauss J.DF; Mc Graw Hill.



COMPUTATIONAL TECHNIQUES

E-206
L TPCR CLASS WORK : 40
4 -- 4 EXAM : 60

TOTAL : 100

PART-A
UNIT1 FINITE DIFFERENCES AND INTERPOLATION:
Various difference operators and relation between them .Newton‘s forward and
backward interpolation formulae. Central difference interpolation formula. Gauss
forward and backward interpolation formulae. Langrages interpolation formula
and Newton‘s divided difference formulae.

UNIT2 SOLUTION OF ALGEBRAIC AND TRANSCENDENTAL EQUATIONS:
Bisection method, method of false position,secant method, iteration method,
Newton's Raphson method, Generalised Newton-Raphson method

UNIT3  SOLUTIONS OF SIMULTANEOUS  ALGEBRIC EQUATIONS:

Jacobi's method, Gauss-Seidal method, Relaxation method.

UNIT4 NUMERICAL DIFFERENTIATION AND INTEGRATION: Formula for
derivatives Trapezoidal rule, Simpson's 1/3™ and 3/8"rules, Boole's rule and
Weddle's rule, Romberg's Integration.

PART-B
UNITS5 NUMERICAL SOLUTION OF O.D.E:
Taylor series,Picard‘s method, Eule , Modified Euler method, Runge-Kutta
second and fourth order methods, predictor collector methods(Adams-Bashforth and
Milne's method only),
UNIT6 NUMERICAL SOLUTION OF P.D.E:

Finite difference approximations of partial derivatives, solution of Laplace
equation (Standard 5-point formula only), one-dimensional heat equation (Schmidt
method, Crank-Nicolson method, Dufort and Frankel method) and wave equation.
TEXT BOOKS:

1. Numerical Methods in Engg. & Science: B.S. Grewal;khanna.

2. Numerical Methods for Scientific and Engg. Computations:
M.K. Jain, S.R.K. Iyenger and R.K. Jain-Wiley Eastern Ltd

REFERENCE BOOKS:

1 Computer oriented Numerical Methods: U.Ra

2. Introduction to Numerical Analysis C.E.Froberg;Addison Wesly

3. Numerical methods in Engg. & Science: B.S Grewal



COMMUNICATION SYSTEMS LAB

ECE-218

LTPCR CLASS WORK: 30

--21 EXAM: 20
TOTAL: 50

LIST OF EXPERIMENTS:

1. Study of Amplitude Modulation and determination of Modulation index.

8.

9.

. Study of Frequency Modulation and determination of Modulation index.
. Study of Phase Modulation.

. Study of Pulse Amplitude Modulation.

. Study of Pulse Width Modulation.

. Study of Pulse Frequency Modulation.

. Study of Pulse Code Modulation.

Study of frequency Shift Keying.

Study of ASK

10. Study of PSK

11. Project related to the scope of the course.

12. Study of Delta modulation

NOTE: At least ten experiments are to be performed; at least seven experiments should be performed from
above list. Remaining three experiments may either be performed from the above list or designed & set by
the concerned institution as per the scope of the syllabus.



COMPUTATIONAL TECHNIQUES LAB

E-214

LTPCR CLASS WORK: 30

--21 EXAM: 20
TOTAL: 50

LIST OF EXPERIMENTS:

WRITE DOWN AND EXECUTE THE FOLLOWING PROGRAMS
USING C/C++/MATLAB

To find the roots of non-linear equation using Bisection method/muller’s Method.
To find the roots of non-linear equation using Newton’s method/muller’s Method.
Curve fitting by least - square approximations.

To solve the system of linear equations using Gauss- Elimination method.

To solve the system of linear equations using Gauss-Seidal iteration method.

To solve the system of linear equations using Gauss-Jorden method.

To Integrate numerically using Trapezoidal rule.

To Integrate numerically using Simpson's rules.

To find the largest eigen value of a matrix by power-method.

10. To find numerical solution of ordinary differential equations by Euler's method.
11. To find numerical solution of ordinary differential equations by Runge-Kutta
method.

12. To find numerical solution of ordinary differential equations by Milne's method.
13. To find the numerical solution of Laplace equation.

14. To solve a given problem using newtons forword interpolation formula.

15. To solve a given problem using lagranges forword interpolation formula.

O ON W

NOTE: Atleast ten experiments are to be performed , atleast seven experiments
should be performed from above list. Remaining three experiments may either be
performed from the above list or designed & set by the concerned institution as per
the scope of the syllabus.



DIGITAL ELECTRONICS LAB

E-216

LTPCR CLASS WORK: 30

--21 EXAM: 20
TOTAL: 50

LIST OF EXPERIMENTS:

1. Study of TTL gates — AND, OR, NOT, NAND, NOR, EX-OR, EX-NOR.

N

. Design & realize a given function using K-maps and verify its performance.
3. To verify the operation of multiplexer & Demultiplexer.

4. To verify the operation of comparator.

5. To verify the truth tables of S-R, J-K, T & D type flip flops.

6. To verify the operation of bi-directional shift register.

7. To design & verify the operation of 3-bit synchronous counter.

8. To design and verify the operation of synchronous UP/DOWN decade counter using J K flip-flops &
drive a seven-segment display using the same.

9. To design and verify the operation of asynchronous UP/DOWN decade counter using J K flip-flops &
drive a seven-segment display using the same.

10. To design & realize a sequence generator for a given sequence using J-K flip-flops.
11. Study of CMOS NAND & NOR gates and interfacing between TTL and CMOS gates.

12. Design a 4-bit shift-register and verify its operation. Verify the operation of a ring counter and a
Johnson counter.

13. To realize the given function using decoder and OR gate.
NOTE: At least ten experiments are to be performed; at least seven experiments should be performed from

above list. Remaining three experiments may either be performed from the above list or designed & set by
the concerned institution as per the scope of the syllabus.



COMMUNICATION ENGINEERING

ECE-301
L TP CR CLASS WORK : 40
4 -- 4 EXAM : 60

TOTAL : 100

UNIT 1 SPECTRAL ANALYSIS:

Fourier Series, Fourier tranforms, Convolution Theorem, Correlation, Cross-Correlation and
autocorrelation.

UNIT 2 INFORMATION THEORY:

Introduction to information and entropy, channel capacity for discrete and continuous channels, Shannon‘s
Theorem, Shannon-Hartley Theorem, Noisy channels, coding theory : Shannon-Fano coding, minimum
redundance coding, linear block codes , hamming codes , convolution codes maximization of entropy of a
continuous message transmission rate, effect of medium on the information, selection of channels ,effect of
noise and its minimization.

UNIT 3 RANDOM SIGNAL THEORY:

Representation of random signals, concept of probability, probability of joint occurrence, conditional
probability, discrete probability theory, continuous random variables, probability distribution function,
probability density function, joint probability density functions. Statistical average and moments, Ergodic
processes, correlation function, power spectral density, central limit theory, response of linear system to
random signals. Error function, regularity, covariance relation among the spectral densities of the two
input-output random processes. Cross spectral densities, optimum filters.

TEXT BOOK:
1. Principles of Communication Systems : Taub Schiling; TMH

REFERENCE BOOKS:

1. Communication Systems: Singh and Sapre ; TMH
2. Communication Systems: A Bruce Carlson; TMH



TELEVISION ENGINEERING

ECE-303
L TPCR CLASS WORK : 40
4 --4 EXAM : 60

TOTAL : 100

UNIT1 ELEMENTS OF A TELEVISION SYSTEM:

Picture transmission, sound transmission, picture reception, sound reception synchronization, receiver
controls, color television.

Analysis and Synthesis of Television Pictures: Gross structure, image continuity, no. of scanning lines,
flicker, fine structure.

UNIT2. COMPOSITE VIDEO SIGNAL:

Video signal dimensions, horizontal sync details, vertical sync details, scanning sequence details, functions
of vertical pulse train, and sync details of 525 line system.

UNIT3. SIGNAL TRANSMISSION AND CHANNEL BANDWIDTH:

Amplitude Modulation, channel bandwidth, vestigial side band transmission, Transmission efficiency,
complete channel bandwidth, reception of vestigial side band signals, frequency modulation, FM channel
bandwidth, channel bandwidth for color transmission, allocation of frequency bands for television signal
transmission, television standards.

UNIT4. THE PICTURE TUBE:

Monochrome picture tube, Beam deflection, screen phosphor, face plate, picture tube characteristics,
Television Camera Tubes: Basic principal, Image orthicon, Vidicon.

UNITS. BASIC TELEVISION BROADCASTING:

Television transmitter, positive & negative modulation.
Television Receiver: Receiver sections, vestigial side band correction, choice of intermediate frequencies,
picture tube circuitry & controls, sound signal separation, sound section, Sync processing & AFC circuit,
vertical Deflection circuit, Horizontal deflection circuit.

UNIT6. ESSENTIALS OF COLOR TELEVISION:

Compatibility, natural light, color perception, three color television camera, the luminance signal, values of
Luminance & color difference signals on Colors, color television display tubes (Delta gun, PIL, Trinitron).

UNIT7. COLOR SIGNAL TRANSMISSION AND RECEPTION:

Color signal transmission, bandwidth for color signal transmission.

UNITS. TELEVISION APPLICATIONS:

Cable television, CCTV, picture phone, television via satellite(DTH), Remote Control (Electronic control
system), Introduction to Digital TV Technology and their merits,IPTV.

TEXT BOOK:

Monochrome and Color Television : R.R.Gulati ; New Age.

REFERENCE BOOK :
TV and Video Engineering : Dhake ; TMH.



ANTENNA AND WAVE PROPAGAT1ON

ECE-307

L TP CR CLASS WORK : 40

4 -- 4 EXAM ; 60
TOTAL : 100

UNIT1. INTRODUCTION:

Physical concept of Radiation in single wire, two wire, and dipole, Current
Distribution on a thin wire antenna

UNIT2. ANTENNA PARAMETERS:

Radiation Pattern, Radiation Power Density, Radiation intensity, Directivity, Gain, Antenna efficiency,
Beamwidth, Bandwidth ,Polarisation, Antenna Input Impedance, Elementary idea about self and mutual
impedance, Radiation efficiency, Effective aperture, Antenna Temperature

UNIT3. ELEMENTAL LINEAR ANTENNA:

Retarded potential, Infinitesimal dipole, Current distribution of short dipole and half wave dipole, Far-field,
Radiating near-field and reactive near-field region, Monopole and Half wave dipole

UNIT 4: PRACTICAL ANTENNA:

Microwave Antenna‘s-Antennas with parabolic reflectors, Horn Antenna's, Lens Antenna's, folded dipole -
Yagi-uda Antenna, Helical Antenna, Discone antenna, Log-periodic Antenna, Loop antenna, Principle of
Broad Band Antenna

UNITS. ANTENNA ARRAY:

Array of two point sources, Array factor, n-element linear array with uniform amplitude and spacing,
Analysis of Broadside array, Ordinary end-fire array, n-element linear array with non-uniform spacing,
,Analysis of Binomial and Dolph-Tschebyscheff array, Scanning Array, Superdirective array

UNIT6. PROPAGATION:

Ground waves, Space waves, effect of Earth, Duct formation, ionosphere, and sky waves.

TEXT BOOKS:
I. Antennas by J.D.Kraus, IM11.
2. Antenna & Wave Propagation by K.D Prasad.

REFERENCES BOOKS :

I .Antenna & Radio wave propogation by Collin,TMII
2.Electromagnctic Waves & Radiating Systems by Jordan & Balman, PIII.



ANALOG INTEGRATED CIRCUITS

E-305
LTP CR CLASS WORK : 40
4 -- 4 EXAM H 60

TOTAL : 100

UNIT1. SINGLE AND MULTISTAGE AMPLIFIERS:

Classification of amplifiers, distortion in amplifiers, frequency response of an amplifier, step response of an
amplifier, pass-band of cascaded stages, RC-coupled amplifier, low frequency response of RC coupled
stage, effect of an emitter bypass capacitor on low Frequency response, multistage CE amplifier.

UNIT2. FEEDBACK AMPLIFIERS:

Feedback concept, transfer gain with feedback, general characteristics of negative feedback amplifiers,
input resistance, output resistance, voltage series feedback, current series feedback, current shunt feedback,
voltage shunt feedback.

UNIT3. OSCILLATORS:

Sinusoidal oscillators, Barkhausen criteria, R-C phase shift oscillator, generalform of oscillator circuit,
wien-bridge oscillator, crystal oscillator.

UNIT4. POWER AMPLIFIERS:

Class A, B, and C operations; Class A large signal amplifiers, higher order harmonic distortion, efficiency,
transformer coupled power amplifier, class B amplifier : efficiency & distortion; class A and class B push-
pull amplifiers; Cross over distortion, Class C power amplifier.

UNITS. OPERATIONAL AMPLIFIERS:

Ideal and practical operational amplifiers, inverting and non-inverting amplifier, differential amplifier,
emitter coupled differential amplifier, transfer characteristics of a differential amplifier, offset error :
voltage and current, common mode rejection ratio (CMRR) .

UNIT6. LINEAR APPLICATIONS OF OPERATIONAL AMPLIFIERS:

Scale changer, phase shifter, adder, voltage to current converter, current to voltage converter, DC voltage
follower, Bridge amplifier, AC coupled amplifier, AC voltage follower, Integrator, differentiator.

UNIT7. NON-LINEAR APPLICATIONS OF OPERATIONAL AMPLIFIERS:
Comparators sample & hold circuits, Logarithmic amplifier, anti-log amplifier, logarithmic multiplier,
waveform generators, regenerative comparator (Schmitt Trigger), multivibrators , 555 timer IC
(monostable & Astable operation) & its application.

TEXT BOOKS:
1. Integrated Electronics: Milman Halkias, TMH.
2. Operational Amplifiers:Gaikwad

REFERENCE BOOKS:

1. Electronic Circuit Analysis and Design ( Second edition) : D.A.Neamen; TMH
2. Integrated Circuits: K R Botkar.

3. Linear Integrated Circuits : D R Chaudhary (WEL)



POWER ELECTRONICS

E-309
L TPCR CLASS WORK
40
4 --4 EXAM H 60
TOTAL : 100
DURATION OF EXAM
3HRS

UNIT1 INTRODUCTION:

Introduction to Thyristors, Their static and dynamic characteristics, Turn-on and Turn -
off methods and circuits, Ratings and protection of SCR'S, Other members of thyristor
family, Series and parallel operation of thyristors, Firing circuits for SCRs.Commutation
circuits.

UNIT2 PHASE CONTROLLED CONVERTERS:

Principle of phase control, Single phase half wave circuit with different types of loads,
Single phase and three phase semi converter and full converter bridge circuits with line
commutation, Continuous and discontinuous conduction effect of source inductance on
single phase and three phase full converters, Single phase and three phase dual converters
and their operation with circulating and non circulating currents.

UNIT3 DC CHOPPERS:

Principle of chopper operation, Control strategies, Types of choppers, Step upand step
down choppers, Types of choppers, Steady state time domain analysis with R, L, and E
type loads, Voltage, Current and Load commutated choppers.

UNIT4 INVERTERS:

Single phase VSI, Half bridge and full bridge inverters and their steady state
analysis,Introduction of Series and parallel inverters, and Three phase bridge inverters
with 180° and 120° modes. Single-phase PWM inverters. Current source inverters,CSI
with R load (qualitative approach).

UNIT5 AC VOLTAGE CONTROLLERS:
Types of single-phase voltage controllers, Single-phase voltage controller with R and RL
type of loads. Three phase voltage controller configurations R Load.

UNIT6 CYCLOCONVERTERS:

Principles of operation, Single phase to single phase step up and step down
cycloconverters. Three phase to single phase and three-phase to three-phase
cycloconverters, Output voltage equation for a cycloconverter.

TEXT BOOKS:
1. Dubey, G.K., Doradla, S.R., Joshi, A. and Sinha, R.M.K., Thyristorised Power
Controllers, New Age International (P) Limited, Publishers (2004).



2. Rashid, M., Power Electronics, Prentice—Hall of India (2006) 3rd ed.
3. Bhimbra P.S., Power Electronics,Khanna Publisher

REFERENCE BOOKS:
1. Mohan, N., Underland, T. and Robbins, W. P., Power Electronics: Converter
Applications and Design, John Wiley (2007) 3rd ed.



MICROPROCESSORS AND INTERFACING

E-311
LTP CR CLASS WORK : 40
4 - - 4 EXAM : 60

TOTAL : 100

PART A

UNIT1. ARCHITECTURE OF 8085:

Functional block diagram—Registers, ALU, Bus systems. Pin configuration, Timing and control signals,
Machine cycle and timing diagrams.

Interrupts—Types of interrupt, interrupt structure.

UNIT2. PROGRAMMING OF 8085:

Instruction format, Addressing modes, Instruction set. Development of assembly language programs.

PART B

UNIT3. INTERFACING DEVICES:
(a).The 8255 PPI chip: Architecture, pin configuration, control words, modes and Interfacing with 8085.
(b). The 8254 PIC chip: Architecture, pin configuration, control words, modes and Interfacing with 8085.
UNIT4. INTERRUPT AND DMA CONTROLLER:
(a). The 8259 Interrupt controller chip: Architecture, pin configuration, control words, modes
(b). The 8257 DMA controller chip: Architecture, pin configuration, control words, modes

PART C

UNITS. ARCHITECTURE OF 8086:

Functional block diagram of 8086, details of sub-blocks such as EU, BIU, memory segmentation, physical
address computations, pin configuration, program relocation,

Minimum and Maximum modes of 8086— Block diagrams and machine cycles.

Interrupts—Types of interrupt, interrupt structure.

UNIT6. PROGRAMMING OF 8086:

Instruction format, Addressing modes, Instruction set. Development of assembly language programs.
Assembler directives.

TEXT BOOKS :

1. Microprocessor Architecture, Programming & Applications with 8085 : Ramesh S Gaonkar; Wiley
Eastern Ltd.

2. Microprocessor and applications — A.K.Ray.

REFERENCE BOOKS:

1. Microprocessors and interfacing: Hall; TMH

2. The 8088 & 8086 Microprocessors-Programming, interfacing,Hardware & Applications :Triebel &
Singh; PHI

3. Microcomputer systems: the 8086/8088 Family: architecture, Programming & Design : Yu-Chang Liu
& Glenn A Gibson; PHI.

4. Advanced Microprocessors and Interfacing: Badri Ram; TMH



TELEVISION ENGINEERING LAB

ECE313
L T PCr CLASSWORK
- - 21 EXAM

TOTAL

[

. To study of the block Diagram of monochorome TV receiver.
. To study of different blocks of TV receiver on TV trainer kit.
. To study of Internal and External Controls.

. To study of operating unit and Tuner section.

. To study of Video L.F. section

. To study of Sound LF. section

. To study of Horizontal Oscillator and Sync Separator Section

. To study of Vertical Oscillator and output section.

O 0 9 N W B~ LN

. To study TV kit for Faults Creation and Faults Removal.
10. To study of Fault finding methods.

11. Measurement of Test Point Voltages in TV trainer kit.
12. To study and Observe Test Point Waveforms.

13. Study of Technical Words used in T.V. technology.

14. To study complete Circuit Diagram

30
20
50

NOTE: At least ten experiments are to be performed. Seven experiments should be
performed from the above list and the remaining three experiments can be either from the

above list or as per the scope of the syllabus of ECE-303.



ELECTRONICS CIRCUITS SIMULATION LAB

ECE-315

LTPCR CLASS WORK: 30

--21 EXAM: 20
TOTAL: 50

LIST OF EXPERIMENTS:

1. Simulate and study RL, RC, RLC using PSPICE windows.

2. Simulate and study half-wave, full-wave, and bridge-rectifier using PSPICE windows
3. Simulate and study diode clipper and clamper circuits using PSPICE windows

4. Simulate and study emitter bias and fixed bias BJT and JFET circuits using PSPICE windows, and
determine quiescent conditions.

5. Simulate a common emitter amplifier using self biasing and study the effect of variation in emitter
resistor on voltage gain , input and output impedance using PSPICE windows .

6. Determine the frequency response of Vo/Vs for CE BJT amplifier using PSPICE windows. Study the
effect of cascading of two stages on band width.

7. Simulate and study Darlington pair amplifier circuit using PSPICE windows and determine dc bias and
output ac voltage.

8. Study an operational amplifier using PSPICE windows and find out: CMMR, gain band width product,
slew rate, 3-db frequency, and input offset voltage.

9. Simulate and study active low pass, high pass, and band pass filters using PSPICE windows.
10. Simulate and study class A, B, C, and AB amplifier using PSPICE windows.

11. Simulate and study monostable multiviberator using PSPICE windows.

12 .Simulate and study astable multiviberator using PSPICE windows.

13 Simulate logic expression.................... and determine its truth table.

14 Simulate logic expression of full adder circuit and determine its truth table.
15 Simulate a synchronous 4-bit counter and determine its count sequence.

16Simulate a master-slave flip-flop using NAND gates and study its operation. Study the operation of
asynchronous preset and clear .

Note :

At least ten experiments have to be performed in the semester; out of which at least seven experiments
should be performed from above list. Remaining three experiments may either be performed from the
above list or designed & set by the concerned institution.



ANALOG INTEGRATED CIRCUITS LAB

E-319

LTPCR CLASS WORK: 30

--21 EXAM: 20

TOTAL: 50

LIST OF EXPERIMENTS:

1. Design & measure the frequency response of an RC coupled amplifier using discrete components.

2. Design a two stage RC coupled amplifier and determine the effect of cascading on gain and
bandwidth.
Design & realize inverting amplifier, non-inverting and buffer amplifier using 741 Op Amp.

4. Verify the operation of a differentiator circuit using 741 op amp and show that it acts as a high pass
filter.

5. Verify the operation of a integrator circuit using 741 op amp and show that it ac ts as a low pass
filter.

6. Design and verify the operations of op amp adder and subtractor circuits.

7. To design & realize Schmitt trigger using op amp 741.

8. Design and realize Wein-bridge oscillator using op amp 741

9. To design & realize square wave generator using op amp 741.

10.  To design & realize zero crossing detector using op amp 741

NOTE: Ten experiments are to be performed, out of which at least seven experiments should be performed from above
list. Remaining three experiments may either be performed from the above list or designed & set by the concerned
institution as per the scope of the syllabus.



MICROPROCESSORS AND INTERFACING LAB

E-317

LTPCR CLASS WORK: 30

--21 EXAM: 20
TOTAL: 50

LIST OF EXPERIMENTS:

1. Study of architecture of 8085 & familiarization with its hardware , commands & operation of
Microprocessor Kkit.

2. Write a program using 8085 and verify for :
a. Addition of two 8-bit numbers.
b. Addition of two 8-bit numbers (with carry).

3. Write a program using 8085 and verify for :
a. 8-bit subtraction (display borrow)
b. 16-bit subtraction (display borrow)

4. Write a program using 8085 for multiplication of two 8- bit numbers by repeated addition method.
Check for minimum number of additions and test for typical data.

5. Write a program using 8085 for multiplication of two 8- bit numbers by bit rotation method and verify.

6. Write a program using 8085 for division of two 8- bit numbers by repeated subtraction method and test
for typical data.

7. Write a program using 8085 for dividing two 8- bit numbers by bit rotation method and test for typical
data.

8. Write a program using 8086 and verify for:
a. Finding the largest number from an array.
b. Finding the smallest number from an array.

9. Write a program using 8086 for arranging an array of numbers in descending order and verify.

10. Write a program using 8086 for arranging an array of numbers in ascending order and verify.

11. Write a program for finding square of a number using look-up table and verify.

12. Write a program to interface microprocessor with 8253 to generate square wave. Use 8085/8086
microprocessor.

13. Write a program to interface microprocessor with 8253 to generate interrupt on terminal count. Use

8085/8086 microprocessor.

14. Write a program to interface a two digit number using seven-segment LEDs. Use 8085/8086
microprocessor and 8255 PPI.

15. Write a program to control the operation of stepper motor using 8085/8086 microprocessor and 8255
PPL

NOTE: At least ten experiments have to be performed in the semester out of which seven experiments
should be performed from above list. Remaining three experiments may either be performed from the
above list or designed & set by the concerned institution as per the scope of the syllabus .



DIGITAL SYSTEMS DESIGN

E-302
L T PCR CLASS WORK : 40
4-- 4 EXAM : 60

TOTAL : 100

UNITI1. INTRODUCTION TO HDL:
Design flow, Design Methodologies, Capabilities, Hardware abstraction, Model analysis.
Basic VHDL elements—Identifiers, data objects, data classes, data types, Operators.

UNIT2. TYPES OF MODELLINGS:

Behavioural modelling—Entity declaration, Architecture body, Various Sequential
statements and constructs. Multiple processes, Postponed processes.

Dataflow modelling—Concurrent signal assignment statements, delta delay model,
multiple drivers, block statement, concurrent assertion statement.

Structural modelling—Component Declaration, component instantiation, resolving signal
values.

UNIT3. COMBINATIONAL CIRCUIT DESIGN:

VHDL Models and Simulation of combinational circuits such as Multiplexers,
Demultiplexers, encoders, decoders, code converters, comparators, implementation of
Boolean functions etc.

UNIT4. SUPPORTING CONSTRUCTS:

Generics, Configuration, subprogram overloading, operator overloading,

Package declaration, package body, design libraries, visibility, Introduction to Test
bench.

Subprograms: Application of Functions and Procedures.

UNITS. SEQUENTIAL CIRCUITS DESIGN:
VHDL Models and Simulation of Sequential Circuits such as flip-flops,
Shift Registers, Counters etc.

UNIT6. PROGRAMMABLE LOGIC DEVICES:
ROM, PLA, PAL, GAL, CPLD and FPGA. Designing using ROM, PLA and PAL.

TEXT BOOKS:
1. "A VHDL Primmer”: Bhasker; Prentice Hall 1995.
2. Modern Digital Electronics- III Edition: R.P Jain; TMH (2003).

REFERENCE BOOKS:

1. IEEE Standard VHDL Language Reference Manual (1993).

2. Digital Design and Modelling with VHDL and Synthesis : KC Chang; IEEE
Computer Society Press.

3. Digital System Design using VHDL” : Charles. H.Roth ; PWS (1998).



4. "VHDL-Analysis & Modelling of Digital Systems” : Navabi Z; McGraw Hill.

5. VHDL-IV Edition :Perry; TMH (2002)

6. ”Introduction to Digital Systems” : Ercegovac. Lang & Moreno; John Wiley (1999).
7. Fundamentals of Digital Logic with VHDL Design : Brown and Vranesic; TMH
(2000)



CONTROL SYSTEMS ENGINEERING

EL-304
L TPCR CLASS WORK: 40
4 - -4 EXAM ; 60

TOTAL : 100

UNIT1. INTRODUCTORY CONCEPTS:

System/Plant model, types of models, illustrative examples of plants and their inputs and
outputs, servomechanism, regulating system, Synchros, AC and DC techo-generators,
servomotors, stepper motors, & their applications, magnetic amplifier.

linear time-invariant (LTI) system, time-varying system, causal system, open loop
control system, closed loop control system, illustrative examples of open-loop and
feedback control systems, continuous time and sampled data control systems. Effects of
feedback on sensitivity (to parameter variations), stability, external disturbance (noise),
overall gain etc. Introductory remarks about non-linear control systems.

UNIT2. MATHEMATICAL MODELLING:

Concept of transfer function, relationship between transfer function and impulse
response, order of a system, block diagram algebra, signal flow graphs : Mason‘s gain
formula & its application, characteristic equation, derivation of transfer functions of
electrical and electromechanical systems. Transfer functions of cascaded and non-
loading cascaded elements. Introduction to state variable analysis and design.

UNIT3. TIME DOMAIN ANALYSIS:

Typical test signals, time response of first order systems to various standard inputs, time
response of 2nd order system to step input, relationship between location of roots of
characteristics equation, w and wn, time domain specifications of a general and an
under-damped 2nd order system, steady state error and error constants.Effect of adding
pole-zero to a system,controllers.

UNIT 4: STABILITY IN TIME DOMAIN:
Necessary and sufficient conditions for stability, Hurwitz stability criterion, Routh
stability criterion and relative stability, Root Locus technique for stability.

UNITS. FREQUENCY DOMAIN ANALYSIS:

Relationship between frequency response and time-response for 2nd order system, polar,
Nyquist, Bode plots, stability, Gain-margin and Phase Margin, relative stability,
frequency response specifications.

UNIT6. COMPENSATION:
Necessity of compensation, compensation networks, application of lag and lead
compensation.

TEXT BOOKS:
1. Control System Engineering : I.J.Nagrath & M.Gopal; New Age



2. Modern Control Engg : K.Ogata; PHI.

REFERENCE BOOKS:

1. Automatic Control Systems: B.C.Kuo, PHI.

2. Control Systems - Principles & Design : Madan Gopal; Tata Mc Graw Hill.
3. Modern Control Engineering.R.C.Dorl & Bishop; Addison-Wesley



WIRELESS COMMUNICATION

ECE-310
LTPCR CLASS WORK: 40
4 -- 4 EXAM: 60

TOTAL: 100

UNIT1. INTRODUCTION TO WIRELESS COMMUNICATION SYSTEMS:

Evolution of mobile radio communications, examples of wireless comm. systems, paging systems, Cordless
telephone systems, comparison of various wireless systems.

UNIT2. MODERN WIRELESS COMMUNICATION SYSTEMS:

Second generation cellular networks, third generation wireless networks, wireless in local loop, wireless
local area networks, Blue tooth and Personal Area networks.

UNIT3. INTRODUCTION TO CELLULAR MOBILE SYSTEMS:

Spectrum Allocation, basic Cellular Systems, performance Criteria, Operation of cellular systems, analog
cellular systems, digital Cellular Systems. ,architecture of GSM

UNIT4.CELLULAR SYSTEM DESIGN FUNDAMENTALS:

Frequency Reuse, channel assignment strategies, handoff Strategies, Interference and system capacity,
tracking and grade off service, improving coverage and capacity.

UNITS.MULTIPLE ACCESS TECHNIQUES FOR WIRELESS
COMMUNICATION:

Introduction to Multiple Access, FDMA, TDMA, Spread Spectrum multiple Access, space division
multiple access,, CDMA.

UNIT6. WIRELESS NETWORKING:

Difference between wireless and fixed telephone networks, development of wireless networks, fixed
network transmission hierarchy, traffic routing in wireless networks, wireless data services, common
channel signaling, ISDN (Integrated Services digital Networks), advanced intelligent networks,intelligent
cell concept.

TEXT BOOKS:
1. Wireless Communications: Theodore S. Rappaport; Pearsons.
2. Mobile Cellular Telecommunication: W.C.Y.Lee; McGraw Hill

REFERENCE BOOK:

1. Mobile Communications: Jochen Schiller; Pearson



MICROWAVE AND RADAR ENGINEERING

ECE-312
LTP CR CLASS WORK : 40
4 -- 4 EXAM : 60

TOTAL : 100

UNIT1. WAVEGUIDES:

Introduction, comparison with transmission lines, propagation in TE & TM mode, rectangular wave guide,
TEM mode in rectangular wave guide, characteristic impedance, introduction to circular waveguides and
planar transmission lines.

UNIT2 . MICROWAVE COMPONENTS:
Directional couplers, tees, hybrid ring, S-parameters, attenuators, cavity resonators ,mixers & detectors,
matched Load, phase shifter ,wave meter, Ferrite devices: Isolators, circulators.

UNIT3. MICROWAVE TUBES:

Limitation of conventional tubes; Construction, operation and properties of Klystron amplifier, reflex
Klystron, magnetron, TWT, BWO , crossed field amplifiers.

UNIT4. MICROWAVE SOLID STATE DEVICES:
Varactor diode, Tunnel diode, Schottky diode, GUNN diode, IMPATT, TRAPATT and PIN diodes.
MASER, parametric amplifiers.

UNITS. MICROWAVE MEASUREMENTS:

Power measurement using calorimeter & bolometers, measurement of SWR, frequency , wavelength and
impedance. Microwave bridges.

UNIT6. INTRODUCTION TO RADAR :

Block Diagram and operation, Radar Frequencies, Simple form of Radar Equation, Prediction of Range
Performance, Pulse Repetition frequency and Range Ambiguities, Applications of Radar

TEXT BOOKS:

1. Microwave devices and circuits: Samuel Liao;PHI
2. Microwave devices & Radar Engg :M .Kulkarni;Umesh

REFERENCE BOOK:

1. Microwaves and Radar : A.K. Maini; Khanna



MOS ICs and Technology

ECE-308
LTPCR CLASS WORK: 40
4 - -4 EXAM: 60

TOTAL: 100

UNIT1. REVIEW OF MOS TECHNOLOGY :
Introduction to IC technology, MOS Transistor enhancement mode and depletion mode operations,
fabrication of NMOS, CMOS and BiCMOS devices. Equivalent circuit for MOSFET and CMOS.

UNIT2. MOS TRANSISTOR THEORY:

MOS device design equations, MOS transistor, Evaluation aspects of MOS transistor, threshold voltage,
MOS transistor transconductance & output conductance, figure of merit, determination of pull-up to pull-
down ratio for an n-MOS inverter driven by another n-MOS inverter & by one or more pass transistor,
alternative forms of pull-up, CMOS and BiCMOS-inverters. Latch up in CMOS circuitry.

UNIT3. MOS CIRCUITS AND LOGIC DESIGN :

Basic physical design of simple logic gates using n-MOS, p-MOS and CMOS, CMOS logic gate design
considerations, CMOS logic structures,stick diagrams..

UNIT4.CIRCUIT CHARACTERIZATION AND PERFORMANCE ESTIMATION
Resistance estimation, capacitance estimation, inductance, switching characteristics, CMOS gate transistor
sizing, power dissipation.

UNITS. VLSI FABRICATION:

Crystal growth, wafer preparation, epitaxy, oxidation, lithography, etching, diffusion, dielectric and poly-
silicon film deposition, ion implantation, yield and reliability, metalization.

UNIT6. DESIGN EXAMPLE USING CMOS :

Incrementer / decrementer, left/right shift serial/parallel register, comparator for two n-bit number.

TEXT BOOKS :
1. Introduction to Digital Integrated Circuits : Rabaey,Chandrakasan & Nikolic.

2. Principles of CMOS VLSI Design : Neil H.E. Weste and Kamran Eshraghian; Pearson.

REFERENCE BOOKS :

1. Introduction to Digital Circuits : Rabaey LPE (PHI)
2. VLSI Fabrication: S.K.Gandhi.

3. VLSI Technology: S.M. Sze; McGraw-Hill.

4. Integrated Circuits: K.R. Botkar; Khanna



CE-201 Data Structures

LTPCr Theory : 60 Marks
400 4 Class work : 40 Marks
Total ;100 Marks
Part-A

Overview of ‘C’: Introduction , Flow of Control, Input output functions, Arrays and
Structures, Functions

Data structures and Algorithms: an overview: concept of data structure, choice of
right data structures, types of data structures, basic terminology Algorithms, how to
design and develop an algorithm: stepwise refinement, use of accumulators and counters;
algorithm analysis, complexity of algorithms Big-oh notation.

Arrays: Searching Sorting: Introduction, One Dimensional Arrays,

Operations Defined: traversal, selection, searching, insertion, deletion, and sorting.
Multidimensional arrays, address calculation of a location in arrays.

Searching: Linear search, Recursive and Non recursive binary Search.

Sorting: Selection sort, Bubble sort, Insertion sort, Merge sort, Quick sort, Shell sort,
Heap sort

Stacks and queues: Stacks, array representation of stack, Applications of stacks. Queues,
Circular queues, array representation of Queues, Deque, priority queues, Applications of
Queues.

Part-B Pointers and Linked Lists;

Pointers: Pointer variables, Pointer and arrays, array of pointers, pointers and structures,
Dynamic allocation.

Linked Lists: Concept of a linked list,. Circular linked list, doubly linked list, operations
on linked lists. Concepts of header linked lists. Applications of linked lists, linked stacks,
linked Queues.

Part-C Trees and Graphs
Trees: Introduction to trees, binary trees, representation and traversal of trees, operations
on binary trees, types of binary trees, threaded binary trees, B Trees, Application of trees.
Graphs: Introduction, terminology, _sé, linked and matrix‘ representation, Graph
traversal techniques: BFS, DFS, operations on graphs, Minimum spanning trees,
Applications of graphs.

Part-D File Handling and Advanced data Structure
Introduction to file handling, Data and Information, File concepts, File organization, files
and streams, working with files. AVL trees, Sets, list representation of sets, applications
of sets, skip lists

Text Books:



1

2

Data Structures using C by A. M. Tenenbaum, Langsam, Moshe J. Augentem,
PHI Pub.
Data Structures using C by A. K. Sharma, Pearson

Reference Books:

1

N = W

Data Structures and Algorithms by A.V. Aho, J.E. Hopcroft and T.D. Ullman,
Original edition, Addison-Wesley, 1999, Low Priced Edition.

Fundamentals of Data structures by Ellis Horowitz & Sartaj Sahni, Pub, 1983,AW
Fundamentals of computer algorithms by Horowitz  Sahni and Rajasekaran.

Data Structures and Program Design in C By Robert Kruse, PHI,

Theory & Problems of Data Structures by Jr. Symour Lipschetz, Schaum‘s outline by
TMH

Introduction to Computers Science -An algorithms approach , Jean Paul
Tremblay, Richard B. Bunt, 2002, T.M.H.



CONTROL SYSTEMS ENGINEERING LAB

EL-314

LTPCR CLASS WORK: 30

--21 EXAM: 20
TOTAL: 50

LIST OF EXPERIMENTS:

1. To study A.C. servo motor and to plot its torque speed characteristics.

2. To study D.C. servo motor and to plot its torque speed characteristics.

3. To study the magnetic amplifier and to plot its load current v/s control current

characteristics for :
(a) Series connected mode
(b) Parallel connected mode.

4. To plot the load current v/s control current characteristics for self exited mode of the
magnetic amplifier.

5.To study the synchro & to:
(a) Use the synchro pair (synchro transmitter & control transformer) as an error detector.

(b)Plot stator voltage v/s rotor angle for synchro transmitter i.e. to use the synchro
transmitter as position transducer.

6.To use the synchro pair (synchro transmitter & synchro motor) as a torque trans
mitter.

7. (a) To demonstrate simple motor driven closed loop position control system.
(b) To study and demonstrate simple closed loop speed control system.

8. To study the lead, lag, lead-lag compensators and to draw their magnitude and
phase plots.
9. To study a stepper motor & to execute microprocessor or computer-based control

of the same by changing number of steps, direction of rotation & speed.
10. To implement a PID controller for level control of a pilot plant.
11. To implement a PID controller for temperature control of a pilot plant.

12. To study the MATLAB package for simulation of control system design.



NOTE: At least ten experiments have to be performed in the semester, at least seven
experiments should be performed from above list. Remaining three experiments may

either be performed from the above list or designed & set by the concerned institution as
per the scope of the syllabus .



DIGITAL SYSTEMS DESIGN LAB

E-318

LTPCR CLASS WORK: 30

--21 EXAM: 20
TOTAL: 50

LIST OF EXPERIMENTS:

1. Design all gates using VHDL.
2. Write VHDL programs for the following circuits, check the wave forms and the hardware generated
a. half adder
b. full adder
3. Write VHDL programs for the following circuits, check the wave forms and the hardware generated
a. multiplexer
b. demultiplexer
4. Write VHDL programs for the following circuits, check the wave forms and the hardware generated
a. decoder
b. encoder
5. Write a VHDL program for a comparator and check the wave forms and the hardware generated
6 Write a VHDL program for a code converter and check the wave forms and the hardware generated
7. Write a VHDL program for a FLIP-FLOP and check the wave forms and the hardware generated
8. Write a VHDL program for a up/down counter and check the wave forms and the hardware generated
9. Write a VHDL program for a mod-n counter and check the wave forms and the hardware generated
10. Write VHDL programs for the following circuits check the wave forms and the hardware generated
a. Storage register
b. Shift register
11. Write a VHDL program for ALU of microcomputer and check the wave forms and the hardware
generated
12. Implement any three (given above) on FPGA/CPLD kit

NOTE: Ten experiments are to be performed out of which at least seven experiments should be performed
from above list. Remaining three experiments may either be performed from the above list or designed &
set by the concerned institution as per the scope of the syllabus.



MICROWAVE ENGINEERING LAB

ECE-320

LTPCR CLASS WORK: 30

- -2 1 EXAM: 20

TOTAL: 50

LIST OF EXPERIMENTS:

1. Study of wave guide components.

2. To study the characteristics of reflex Klystron and determine its timing range.

3. To measure frequency of microwave source and demonstrate relationship among guide
dimensions, free space wave length and guide wavelength.

4. To measure VSWR of unknown load and determine its impedance using a smith chart.

5. To match impedance for maximum power transfer using slide screw tuner.

6. To measure VSWR, insertion losses and attenuation of a fixed and variable attenuator.

7. To measure coupling and directivity of direction couplers.

8. To measure insertion loss, isolation of a three port circulator.

9. To measure the Q of a resonant cavity.

10. To study the V-I characteristics of GUNN diode.

NOTE: Ten experiments have to be performed in the semester. At least seven experiments should be
performed from above list. Remaining three experiments may either be performed from the above list or
designed & set by the concerned institution as per the scope of the syllabus .



EMBEDDED SYSTEMS DESIGN

EIC-404
L T PCR CLASS WORK : 40
4 -- 4 EXAM : 60

TOTAL : 100

UNIT1. INTRODUCTION:

Different types of Micro-controllers, embedded micro-controller, external memory
micro-controller, Processor architectures: Harvard vs Princeton, CISC vs. RISC, Micro-
controller memory types.

Development tools/environment, Intel Hex Format object files, debugging.

UNITS2 ARCHITECTURE OF 8051:

Block diagram, pin Configuration, Functional descriptions of internal

Units-- registers, PSW, internal RAM, ROM, Stack, Oscillator and Clock. Other
features--1/O Pins, Ports and Circuits, Counters and timers, Serial data transmission
/reception.

Interrupts--Timer flag interrupt, serial communication interrupt, External interrupt,
software generated interrupts.

UNIT3. PROGRAMMING OF 8051:

Instruction format, addressing modes, Data transfer instructions, logical instructions,
arithmetic instructions, Jump and Call instructions. Interrupts and interrupt handler
subroutines. Development of assembly Language programs

UNIT4. ARCHITECTURE OF PIC:

Block diagram, pin Configuration, Functional descriptions of internal blocks—program
memory considerations, register file structure. registers, oscillators and clock.

Other features--1/0 Pins, Counters and timers, Watchdog timer, SPI port USART.
Interrupts—Interrupt structure.

UNITS. APPLICATION DESIGN & HARDWARE INTERFACING WITH 8051 &
PIC:

Hardware Interfacing with LED, Seven segment LED, LCD, Switches and stepper
motor.

TEXT BOOKS:
1. Design with PIC Micro-controller by John B. Peatman, Pearson.
2. The 8051 microcontroller and embedded system by M.A.Mazidi, PHI

REFERENCE BOOKS:
1. Programming and customizing the 8051 micro-controller- Predko, TMH.
2. Designing Embedded Hardware: John Catsoulis: Shroff Pub and Dist.
3. Programming embedded systems in C and C++: Michael Barr: Shroff Pub and
distr.



OPERATIONAL RESEARCH

EIC-406
L TP CR CLASS WORK : 40
4 -- 4 EXAM ; 60

TOTAL : 100

PART-A
Different types of o.r. models, their construction and general methods of solution. Linear Programming
problem-Formulation and graphical solution. The standard form of the L.P.model. The simplex method.
Thedual of L.P.P. Primal-dual relation ship. Dual simplex method. Sensitivity analysis. Transportation
problem, its solution and applications. Theassignment model. Travelling salesman problem.

PART-B
Network minimisation. Shortest route problem. Maximum flow problem. Project of scheduling by PERT,
CPM
Critical path calculations. Construction of the time chart and resource leveling, Integer programming-
examples, method of and algorithms [cutting plane algorithm only]
Dynamic Programming- Examples of D.P.models. Bellman‘s Principle of optimality and method of
recursive optimization [ simple problems only involving upto one constraint]

TEXT BOOKS:
1. Taha H.A Operations Research-An Introduction, PHI
2. Wanger H.M, Principles of Operation Research, PHI



SATELLITE COMMUNICATION

ECE-412
LTP CR CLASS WORK : 40
4 - - 4 EXAM : 60

TOTAL : 100

UNIT1. PRINCIPLES OF SATELLITE COMMUNICATION :

Evolution & growth of communication satellite, Synchronous satellite, Satellite frequency allocation &
Band spectrum, Advantages of satellite communication, Active & Passive satellite, Modem & Codec.
Applications of satellite communication.

UNIT2. COMMUNICATION SATELLITE LINK DESIGN:

Introduction, General link design equations, System noise temperature, C/N & G/T ratio, Atmospheric &
Ionospheric effects on link design, Complete link design, Earth station parameters.

UNIT3. DIGITAL & ANALOG SATELLITE COMMUNICATION :

Advantages of digital communication, Elements of digital satellite communication systems, Digital
baseband signals, Digital modulation techniques, Satellite digital link design, Time Division
Multiplexing,Baseband analog signal, FDM techniques.

UNIT4. MULTIPLE ACCESS TECHNIQUES:

Introduction, TDMA, TDMA-Frame structure, TDMA -Burst structure, TDMA-Frame efficiency, TDMA-
superframe, TDMA-Frame acquisition & Synchronization, TDMA compared to FDMA, TDMA Burst
Time Plan, Multiple Beam ( Satellite switched) TDMA satellite system, Beam Hopping(Transponder
Hopping) TDMA, CDMA & hybrid access techniques.

UNITS. SATELLITE ORBITS:

Introduction, Synchronous orbit, Orbital parameters, Satellite location with respect to earth, Look angles,
Earth coverage & slant range, Eclipse effect, Satellite stabilization. space craft technology-structural,
primary power, attitude and orbit control, thermal, propulsion, telemetry, tracking and command,
communication and antenna subsystems- launching procedures and launch vehicles

UNIT6. SPECIAL PURPOSE COMMUNICATION SATELLITES :

VSAT(data broadband satellite), MSAT( Mobile Satellite Communication technique), LEOs (Lower earth
orbit satellite), Satellite communication with respect to Fiber Optic Communication, LANDSAT, Defense
satellite, ATM over satellite, role of satellite in future network.

iJNIT7. LASER SATELLITE COMMUNICATION:

Introduction, Link analysis, Optical satellite link transmitter, Optical satellite link receiver, Satellite Beam
Acquisition, Tracking & Positioning, Deep Space Optical Communication Link.

TEXT BOOK:

1. Satellite Communication: D.C. Aggarwal ; Khanna.

REFERENCE BOOK:
1. Satellite Communication: Gagliardi; CBS



COMPUTER NETWORKS

ECE-410
L TPCR CLASS WORK : 40
4 --4 EXAM : 60

TOTAL : 100

UNIT 1 INTRODUCTION:
Uses of Computer Networks, Network Hardware and Software, Reference models (OSI
& TCP/IP).

UNIT 2 THE PHYSICAL LAYER:
The Theoretical basis for Data communication, Transmission media, Wireless
Communication, Communication Satellites, Network topology, switching techniques.

UNIT 3 THE DATA LINK LAYER:

Data Link Layer Design issues, Error Detection & correction, Elementary Data Link
layer protocols, Sliding Window Protocols, Protocol Specification & Verification,
Example of Data Link Protocols.

THE MEDIUM ACCESS SUBLAYER: Channel Allocation, Multiple access Protocols
(ALOHA, CSMA, FDM, TDM).

UNIT4 NETWORK LAYER:
Design issues, routing algorithms, congestion control, and internetworking.

UNIT 5
TRANSPORT LAYER: Design issues, simple transport protocols (TCP, UDP)
SESSION LAYER: Design issues, remote procedure calls.

UNIT 6:

PRESENTATION LAYER: Design issues, data compression technique, cryptograph.
APPLICATION LAYER: Design issues, file transfer, access and management,
electronic mail, virtual terminals, applications and examples.

TEXT BOOKS:

1. Tanenbaum A.S, Computer Networks, PHI.

2. Forouzan B.A, Data Communications and Networking, Tata-Mc-Graw Hill.
3. Stallings W, Data and Computer Communications, PHI.

REFERENCE BOOKS;

1. Ahuja V, Design and Analysis of Computer Communication, McGraw Hill.
2. Bee K.C.S, Local Area Networks, NCC Pub.

3. Davies D. W. Barber, Computer Networks and their Protocols, John Wiley.



DIGITAL SIGNAL PROCESSING

E-402
LTP CR CLASS WORK : 40
4 -- 4 EXAM : 60

TOTAL : 100

UNIT1. DISCRETE-TIME SIGNALS:

Signal classifications, frequency domain representation, time domain representation, representation of
sequences by Fourier transform, properties of Fourier transform, discrete time random signals, energy and
power theorems.

UNIT2. DISCRETE-TIME SYSTEMS:

Classification, properties, time invariant system, finite impulse Response (FIR) system, infinite impulse
response (IIR) system.

UNIT3. SAMPLING OF TIME SIGNALS:

Sampling theorem, application, frequency domain representation of sampling, reconstruction of band
limited signal from its samples. Discrete time processing of continuous time signals, changing the sampling
rate using discrete time processing.

UNIT4. Z-TRANSFORM:

Introduction, properties of the region of convergence, properties of the Z-transform, inversion of the Z-
transform, applications of Z-transform.

UNITS. BASICS OF DIGITAL FILTERS:

Fundamentals of digital filtering, various types of digital filters, design techniques of digital filters :
window technique for FIR, bi-linear transformation and backward difference methods for IIR filter design,
analysis of finite word length effects in DSP,FIR &IIR Filter structure-directl,direct2,cascade and parallel,

Application of DSP.

UNIT6. MULTIRATE DIGITAL SIGNAL PROCESSING:

Introduction to multirate digital signal processing, sampling rate conversion, filter structures, multistage
decimator and interpolators, digital filter banks.

TEXT BOOKS :
1. Digital Signal Processing : Proakis and Manolakis; PHI
2. Digital Signal Processing: Salivahanan, Vallavaraj and Gnanapriya;TMH

REFERENCE BOOKS:
1. Digital Signal Processing: Alon V. Oppenhelm;PHI
2. Digital Signal processing(II-Edition): Mitra, TMH



OPTICAL COMMUNICATION SYSTEMS

ECE-408
LTP CR CLASS WORK : 40
4 -- 4 EXAM : 60

TOTAL : 100

UNIT1 INTRODUCTION TO OPTICAL COMMUNICATION SYSTEMS:

Electromagnetic Spectrum used for optical communication, Block diagram of optical communication
system, Basics of transmission of Light rays, Advantages of optical fibre communication.

UNIT2 OPTICAL FIBERS:
Optical fiber structures & their types, Fiber characteristics: Attenuation, scattering, absorption, fiber band
loss, Dispersion, Fiber couplers and connectors.

UNIT3 LED LIGHT SOURCE:
Light Emitting Diode: recombination process, LED characteristics, internal quantum efficiency, external
quantum efficiency, LED structures, Lens coupling to Fiber.

UNIT4LASER LIGHT SOURCE:
Basic principles of laser action in semiconductors, optical gain, Lasing threshold, Laser structures and
characteristics, Laser to Fiber coupling, Comparison with LED source.

UNITSAVALANCHE & PIN PHOTO DETECTORS

Principles of Optical Detection, Quantum efficiency, responsivity, general principle of PIN photo detector,
impulse & frequency response of PIN photo diodes. Noise in PIN photo diodes, Multiplication process,
APD bandwidth, APD Noise.

UNIT6RECENT TRENDS IN OPTICAL COMMUNICATION
Optical Networking, Network Topologies, Optical TDM, Subscriber multiplexing, WDM.

TEXT BOOK:

Optical Fibre Communications: John M Senior:PHI

REFERENCE BOOKS:
1. Optical Communication Systems: John Gowar:PHI
Optical Fibre Communications: Gerd Keiser:TMH
Optical Fibre Communications: selvarajan ,Kar,Srinivas: TMH
Computer Networks: Tanenbaum

Bl



DIGITAL SIGNAL PROCESSING LAB

E-416

LTPCR CLASS WORK: 30

--21 EXAM: 20
TOTAL: 50

LIST OF EXPERIMENTS:

Perform the experiments using MATLAB:

1. To represent basic signals (Unit step, unit impulse, ramp, exponential, sine and cosine).

2. To develop program for discrete convolution.

3. To develop program for discrete correlation.

4. To develop program for amplitude modulation.

5 To understand noise effected signal & get filter signal.

6. To understand stability test.

7. To understand sampling theorem.

8. To design analog filter(low-pass, high pass, band-pass, band-stop).

9. To design digital IIR filters(low-pass, high pass, band-pass, band-stop).

10. To design FIR filters using windows technique.

11. To design a program to compare direct realization values of IIR digital filter

12. To develop a program for computing parallel realization values of IIR digital filter.
13. To develop a program for computing cascade realization values of IIR digital filter

14. To develop a program for computing inverse Z-transform of a rational transfer function.
15 To understand DFT & IDFT.

Note:

At least ten experiments have to be performed in the semester; out of which at least seven experiments
should be performed from above list. Remaining three experiments may either be performed from the
above list or designed & set by the concerned institution.



NETWORK PROGRAMMING LAB

EIC-316
LTPCR CLASS WORK: 30
- -2 1 EXAM: 20

TOTAL: 50

The socket programming can be done on Unix/Linux operating or/and Windows. Socket programming, and
the language can be C/VC++ and/or Java

1. Write a program to implement parity check.

2. Write a program to implement hamming code.

3. Write a program to implement two dimensional parity checks.
4. Write a program to determine the type of IP Address.

5. Write a program to implement slotted aloha.

6. Write a program to make an FTP Client.

7. Write a program to implement an adhock network.

8. To make cross and normal cable connection.

9. To implement a socket address.

10. To implement a lan.

NOTE: Ten experiments are to be performed, out of which at least seven experiments should be performed from above
list. Remaining three experiments may either be performed from the above list or designed & set by the concerned
institution as per the scope of the syllabus.
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YMCA UNIVERSITY OF SCIENCE & TECHNOLOGY, FARIDABAD
NEW SCHEME OF STUDIES AND EXAMINATION
B-TECH 1st YEAR (ELECTRICAL ENGINEERING) SEMESTER-I

TOTAL

TEACHING
CODE | COURSEMITLE SCHEDULE INT. | EXAMINATION | JOIAL T cr
B T P TOTAL *
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YMCA University of Science & Technology, Faridabad
New Scheme of Studies & Examination

B.Tech 11" Year (Electronics Instrumentation & Control Engineering)
Semester — 111

Course No. Course Title Teaching Schedule Marks of Class Examination Total | Credits
Work Marks
L | mjiR | motal Theory | Practical

HAS-201 Mathematics — IIT 4 11 4 40 60 | 100 04
E-203 Electrical Engineering Materials & Semiconductor Devices 4 11 4 40 60 | 100 04
E-205 Network Analysis And Synthesis 4 11 4 40 60 | 100 04
EIC-207 Electromechanical Energy Conversion 4 11 4 40 60 | 100 04
E-209 Electrical Measurement and Measuring Instruments 4 11 4 40 60 | 100 04
E-211 Analog Electronics 4 11 4 40 60 | 100 04
E-213 Network Analysis And Synthesis Lab | B2 2 30 | 20 50 01
E-217 Electrical Measurement and Measuring Instruments Lab | B2 2 30 | 20 50 01
E-215 Electrical Machine-1 Lab | B2 2 30 | 20 50 01
E-219 Analog Electronics Lab 2 2 30 | 20 50 01
EIC-221 Workshop —III | =8 8 120 | 80 200 04

TOTAL 24 2|06 40 480 360 160 1000 32
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YMCA University of Science & Technology, Faridabad

New Scheme of Studies & Examination

B.Tech II" Year (Electronics Instrumentation & Control Engineering)

Semester — IV

Course No. Course Title Teaching Schedule | Marksof |  Examination Wotal | Credits
Class Marks
Work
L[ TP | Total Theory | Practical
MGMT-201 | Economics for Engineers ale e & 40 60 ] 100 04
E-204 Electronics Instrumentation a e8| & 40 60 ] 100 04
E-206 Computational Techniques a8 8| & 40 60 ] 100 04
E-208 Digital Electronics ale e @ 40 60 ] 100 04
EIC-210 Control Systems-I a8 8| & 40 60 ] 100 04
E-212 Electro Magnetic Field Theory a8 8| & 40 60 ] 100 04
E-216 Digital Electronics Lab Elele| 2 30 20 50 01
E214 Computational Technique Lab Ele(e 2 30 i 20 50 01
e e 2] 2 30 ] 20 50 01
EIC-218 Control Systems Lab
EIC-220 Workshop-IV El e8| 8 150 ] 100 200 05
TOTAL 24| ¢ (14| B8 480 360 160 | 1000 3
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YMCA University of Science & Technology, Faridabad

New Scheme of Studies & Examination

B.Tech III"* Year (Electronics Instrumentation & Control Engineering)

Semester — V

Course No.

Credits
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YMCA University of Science & Technology, Faridabad

New Scheme of Studies & Examination

B.Tech III" Year (Electronics Instrumentation & Control Engineering)

Semester — VI

Course No. Course Title Teaching Schedule |  Marks of Examination Wotal | Credits
Class Work Marks
L [T] P | Total Theory [ Practical

E-302 Digital System Design 4 g[8 @ 40 60 g 100 04
EIC-304 Telemetry, Data Processing and Recording a s8] @ 40 60 : 100 04
EIC-306 Computer Networks a g[8 @ 40 60 g 100 04
EIC-308 Computer Based Instrumentation and Control a e8| @ 40 60 g 100 04
EIC-310 Industrial process Control a e8| @ 40 60 g 100 04
EIC-312 Biomedical Instrumentation 4 (e[| & 40 60 g 100 04
EIC-314 Electronic Circuit Simulation Lab elele| 2 30 g 20 50 01
EIC-316 Network Programming Lab slelje| 2 30 : 20 50 01
E-318 Digital System Design Lab slele| 2 30 g 20 50 01
EIC-320 Instrumentation Project Lab slele| 2 30 g 20 50 01
EIC-322 Workshop-VI sle[8| 8 120 g 80 200 04

TOTAL 24 ’ 40 480 360 160 | 1000 32
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YMCA University of Science & Technology, Faridabad

New Scheme of Studies & Examination

B.Tech IV" Year (Electronics Instrumentation & Control Engineering)
Semester — VII

Course No. Course Title Teaching Schedule Examination Total Credits
Marks
L [ T| P | Total | INT. EXT.
E-401 INDUSTRIAL TRAINING 8 HR/DAY 300 200 500 10

A) PROCEDURE FOR ANNUAL EXAMINATION AND MARKS.

1. PROJECT EVALUATION 50 MARKS

2. PROJECT SEMINAR 50 MARKS

3. PROJECT VIVA 100 MARKS 200
B) CONTINUOUS ASSESSMENT MARKS

1. ASSESSMENT BY INSTITUTE FACULTY 100 MARKS.

2. ASSESSMENT BY INDUSTRIAL GUIDE 100 MARKS.

3. CONDUCT MARKS 100MARKS. 300

TOTAL 500



Highlight
E-401
Course Title
INDUSTRIAL TRAINING
Teaching Schedule
L T P Total
8 HR/DAY
Examination
INT.
300
EXT.
200
500
10


YMCA University of Science & Technology, Faridabad

New Scheme of Studies & Examination

B.Tech IV" Year (Electronics Instrumentation & Control Engineering)

Semester — VIII

Course No. Course Title Teaching Schedule | Marks of Examination Total | Credits
Class Marks
Work
L [T[ P | Total Theory | Practical

E-402 Digital Signal Processing 4 (el & 40 60 i 100 04
EIC-404 Embedded System Design 4 (ele| & 40 60 i 100 04
EIC-406 Operation Research 4 ele| & 40 60 ] 100 04
EIC-408 Robotics Engg. & Automation 4 (ele| & 40 60 i 100 04
EIC-410 Fuzzy Control System 4 (ele| & 40 60 i 100 04
EIC-412A Stochestic Process ale| e8| 8 40 60 ] 100 04
or or
EIC-412B Intelligent Instrumentation
or or
EIC-412C Micro Sensors
or or
EIC-412D Adaptive Control
EIC-414 Robotics Lab Flel2] 2 30 ] 20 50 01
E-416 Digital Signal Processing Lab rle(e] 2 30 0 20 50 01
EIC-420 Major Project tle[al & 60 1 40 100 02
EIC-422 Workshop-VIIT t(e[8] 8 120 1 80 200 04

TOTAL -’ 40 480 360 160 | 1000 32



Highlight
E-402
EIC-404
EIC-406
EIC-408
EIC-410
EIC-412A
or
EIC-412B
or
EIC-412C
or
EIC-412D
EIC-414
E-416
EIC-420
EIC-422
Course Title
Digital Signal Processing
Embedded System Design
Operation Research
Robotics Engg. & Automation
Fuzzy Control System
Stochestic Process
or
Intelligent Instrumentation
or
Micro Sensors
or
Adaptive Control
Robotics Lab

Highlight
Digital Signal Processing Lab
Major Project
Workshop-VIII

Highlight
-
-
-
-
-
-
-
-
2
2
4
8
24 - 16
2
2
4
8
40
30
30
60
120
480
-
-
-
-
360
20
20
40
80
160
50
50
100
200
1000
01
01
02
04
32
Teaching Schedule Marks of
Class
Work
L T P Total
4
-
4
4
4
4
4
-
-
-
-
-
-
-
-
-
-
-
4
4
4
4
4
4
40
40
40
40
40
40
Examination
Theory Practical
60
-
60
60
60
60
60
-
-
-
-
-
Total
Marks
100
100
100
100
100
100
Credits
04
04
04
04
04
04


HAS-101 PHYSICS

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

Part -A
UNIT-I-INTERFERENCE
Coherent sources, conditions for sustained interference. Division of Wave-Front - Fresnel‘s Biprism, Division
of  Amplitude- Wedge-shaped film, Newton‘s Rings, Michelson Interferometer, applications
(Resolution of closely spaced spectral lines, determination of wavelengths).

UNIT-II-DIFFRACTION

Difference between interference and diffraction Fraunhofer and Fresnel diffraction. Fraunhofer diffraction
through a single slit, Plane transmission diffraction grating, absent spectra, dispersive power, resolving power
and Rayleigh criterion of resolution.

Part- B
UNIT-III-POLARISATION
Polarised and unpolarised light, Uniaxial crystals double refraction, Nicol prism, quarter and half wave plates,
Detection and Production of different types of polarized light, Polarimetry; Optical and specific rotation,
Biquartz and Laurents half shade polarimeter.

UNIT-IV-LASER

Spontaneous and Stimulated emission, Laser action, characteristics of laser beam-concept of coherence , spatial
and temporal coherence , He-Ne and semiconductor lasers (simple ideas), applications

Part -C
UNIT-V-FIBRE OPTICS

Propagation of light in optical fibres, numerical aperture, V-number, single and multimode fibres, attenuation,
dispersion, applications

UNIT-VI-DIELECTRICS

Molecular theory, polarization, displacement vector, electric susceptibility, dielectric coefficient, permittivity &
various relations between these, Gauss‘s law in the presence of a dielectric, Energy stored in a uniform electric
field, concept of local molecular fields and Claussius Mossotti relation.

Part-D
UNIT-VII-SPECIAL THEORY OF RELATIVITY
Michelson‘s Morley Experiment, Postulates of Special Theory of Relativity, Lorentz transformations,
Consequences of LT (length contraction and time dilation), addition of velocities, variation of mass with
velocity, mass energy equivalence.

UNIT-VIII-SUPERCONDUCTIVITY

Introduction (Experimental survey), Meissner effect, London equations, Hard and Soft superconductors,
Elements of BCS Theory

Text Books :

Perspectives of Modern Physics - Arthur Beiser (TMH)
Optics - Ajoy Ghatak (TMH)

Modern Physics for Engineers — S.P.Taneja (R. Chand)
Engineering Physics — SatyaPrakash (Pragati Prakashan)
Modern Engineering Physics — A.S.Vasudeva (S. Chand)

Nk wD =

Reference Books :
1. Fundamentals of Physics — Resnick & Halliday (Asian Book)
2. Introduction to Electrodynamics — D.J. Griffith (Prentice Hall)



HAS-103 MATHEMATICS-1

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

Part-A

UNIT-I-MATRICS AND ITS APPLICATIONS

Rank of a matrix, Normal form, Inverse using Gauss-Jordon method, orthogonal transformation, Linear-
dependence and Linear- Independence of Vectors, Eigen-Values and its properties, Eigen-vectors, Cayley-
Hamilton theorem & its applications.

Part-B

UNIT-II-APPLICATIONS OF DERIVATIVES

Taylor‘s & Maclaurin‘s Series for one variable, Asymptotes,Curvature,Radius of Curvature for Cartesian,
parametric and polar-curves, Radius of curvature at the origin (by using Newton‘s method, by method of
expansion).

UNIT-III-PARTIAL DIFFERENTIATION AND ITS APPLICATIONS

Functions of two or more variables ,Partial derivatives of Ist and higher order, Total differential and
differentiability, Homogeneous functions Euler‘s theorem, Derivatives of composite and implicit functions
Jacobians, Taylor‘'s series for functions of two variables ,Maxima-Minima of functions of two
variables.Lagrange‘s Method of undetermined multipliers.

Part-C
UNIT-IV-DOUBLE AND TRIPLE INTEGRATIONS

Double integral, Change of Order of Integration, Double integral in polar co-ordinates, Applications of double
integral to find (i) Area enclosed by plane curves (ii)Volume of solids of revolution, Triple Integal, Change of
variables ,Volume of solids, Beta & Gamma functions and relation between them.

UNIT-V-INFINITE SERIES

Convergence and divergence of infinite series, Comparison Test , D‘Alembert‘s Ratio Test, Gauss Test, Raabe‘s
test, Logrithmic Test, Cauchy‘s Root Test, Alternating series, Conditional convergence & absolute convergence.

HAS-111 ESSENTIALS OF COMMUNICATION

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

UNIT-I- LITERATURE

Science fiction _Reason‘; The Discovery by Herman Ould; _Three Questions‘ by Leo Tolstoy, _Metamorphoses*
by Franz Kafka; Excerpt from _Gitanjali‘

UNIT-II- SEMANTICS AND SYNTAX

Words often Confused; Synonyms and Antonyms; One —word Substitutes; Homophones And Homonyms;
Idioms; Correct the sentences

UNIT-III- COMPOSITION/WRITING:
Paragraph; Case Study; Reports; Dialogue; Creative/Analytical Writing; Unseen Passage; Precis

UNIT-IV- PHONETICS
IPA, Transcription, Use of Phonetic Dictionary, Definitions of Vowels, Consonants



UNIT-V- INTERNAL ASSESSMENT:
Newspaper scrap book/Case Study of any great engineering enterprise; Group Discussion; Debate/Declamation

Text Book:
Selection of stories from I, Robot by Issac Asimov. Harper Collins. 1996 Notes/ Masterial provided by the
teacher

Bande Usha and Krishan Gopal ed. The Pointed Vision: An Anthology of Short Stories. Oxford P: Kadyan
Asha ed. Chronicles of Time: An Anthology of Poems: Oxford UP.2004.

Reference Books:

1. Communication English. ESuresh Kumar, P Srechari (University College of Engineering,Hyderabad)
Orient Longman,2007.

2. Cambridge Phonetic Dictionary CDs(I-1V)

3. Oxford Idioms Dictionary for Learners of English. Oxford University Press.2001

4. Oxford Paperback Dictionary and Thesaurus & Wordpower Guide. Oxford University Press.2001

E-105 ELECTRICAL TECHNOLOGY

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

UNIT-I- DC CIRCUITS

Introduction of electric circuit, ohm*s law, limitations of ohm‘s law, ideal, Practical and dependent sources and
their characteristics, Source transformation, Voltage and Current division, Kirchhoff's Voltage law and
Kirchhoff's Current law; Mesh and Nodal analysis

UNIT-1I- AC FUNDAMENTAL

Production of alternating voltage or current, phasor representation of alternating quantity,
Instantaneous, Peak, Average and RMS values of periodic waveforms; Peak factor, Form factor; pure R,L & C
in AC circuit, j notation and concept of phasor, active, reactive and apparent power, Power factor

UNIT-III- MAGNETIC CIRCUITS
Magnetic Circuits, Magnetic Materials and their properties, static and dynamic emfs and force on current
carrying conductor, AC operation of Magnetic Circuits, Hysteresis and Eddy current losses.

UNIT-IV- NETWORK THEOREMS
Superposition, Thevenin‘s and Norton‘s, Reciprocity, Compensation, Maximum Power transfer, Tellegan‘s and
Millman‘s theorems, Application of theorems to dc and ac circuits

UNIT-V-AC CIRCUITS
AC series circuit RL, RC, and RLC, AC parallel circuits, combination of series and parallel circuits, Series and
Parallel resonance, selectivity, bandwidth and Q factor, earthing

UNIT-VI-POLYPHASE SYSTEMS

Advantages of 3-phase systems, generation of 3-phase voltages; phase sequence; star & delta connections;
interconnection of 3-phase sources and loads; voltage, current & power in star & delta connected systems,
analysis of 3-phase balanced circuits, measurement of 3-phase power- 2 wattmeter method, effect of power
factor on wattmeter reading

UNIT-VII-ELECTRICAL MACHINES
Introduction to transformer, DC machines, induction motor, synchronous machines; Principle, construction and
working



Text Book:
1. Basic Electrical Engineering by Kothari & Nagrath TMH

2. Principle of electrical Engg. By V. Del Toro Printice Hall
3. Electrical Technology by B L Thereja S.Chand

MU-103 ENGINEERING DRAWING

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

UNIT-I-INTRODUCTION

Importance, Significance and scope of Engineering Drawing, Lattering, Dimensioning, Scales, Sense of
proportioning, different types of projections, orthographic projections, B.I.S Specifications.

UNIT-II-PROJECTION OF POINTS & LINE

Introduction of plain of plane of projection, reference & auxiliary plane, projection of points and line in different
quadrants, traces, inclinations & true lengths of the lines, projections on auxiliary plane, shortest distance
intersecting and nonintersecting lines.

UNIT-III-PROJECTION OF PLANES

Parallel to one reference plane, inclined to one plane but perpendicular to the other, inclined to both reference
planes.

UNIT-IV-PROJECTION OF SOLIDS

Projection of Polyhedra, solids of revolution-in simple positions with axis perpendicular to a plane, with axis
parallel to both planes, with axis parallel to one plane and inclined to the other, projection of section of prisms,
pyramids, cylinders and cones.

UNIT-V-DEVELOPMENT OF SURFACE
Development of simple object with and without sectioning

UNIT-VI-ISOMETRIC PROJECTION
Introduction, isometric scale, [sometric view of plane figure, prisms, pyramids and cylinders

UNIT-VII-ORTHOGRAPHIC DRAWINGS
Orthographic drawings of machines components and Nuts, Bolted Joints, Screw threads, Screw joints

CE-101 FUNDAMENTALS OF COMPUTER & PROGRAMMING IN C
L P Cr INTERNAL:40
4 04 EXTERNAL:60
TOTAL:100

UNIT -1- AN OVERVIEW OF COMPUTER SYSTEM AND OPERATING SYSTEMS

Fundamentals: Evolution of computers, Hardware organization of a computer. Introduction to microprocessors,
generation of microprocessors, commonly used CPUs.

Input/Output Devices, Input/output ports and connectors.

Different Number Systems:- Decimal Number System, Binary Number System, Octal Number System,
Hexadecimal Number System, and their inter- conversions.

Operating System Basics: Introduction to Operating system, Functions of an Operating Systems, Classification
of Operating Systems, Basic introduction to DOS, UNIX/LINUX OS, Windows XP, working with
Windows.Introduction to computer viruses.



UNIT-2- BASIC INTRODUCTION TO PROGRAMMING LANGUAGES

Machine Language, Assembly Languages, High level Languages, Types of high level languages, Complier,
Interpreter, Assembler, Loader, Linker, Relationship between Compiler, Loader and Linker.

UNIT-3- BASIC INTRODUCTION TO COMPUTER NETWORKS
Data Communication, modulation, Network devices, LAN, LAN topologies, WAN, OSI Reference model

Introduction to Internet and protocols: TCP/IP ref. model, Backbone network, Network connecting devices.
Hypertext documents, HTTP, DNS, Network Security.

UNIT-4- AN OVERVIEW OF C

Constants, Variables and Data types, operators and Expressions, managing I/O operations, Decision Making and
branching, Decision Making and looping, Arrays, Character Arrays and Strings, User Defined Functions

UNIT-5-STRUCTURE AND UNIONIN C

Defining structure, declaring variables, Accessing structure members, structure initialization, copying and
comparing structures variables, operations on individual members, Array of structure, structure with structure,
unions, size of structure.

UNIT-6-POINTERS IN C

Introduction, Understanding Pointers, Accessing the address of a variable, Declaring Pointer Variables,
Initialization of Pointer Variables, Accessing a variable through its pointer, Chain of Pointers, Pointer
Expressions, Pointer Increments and Scale Factors, pointers and Arrays, Pointer and Character Strings, Arrays
of Pointers, Pointers as Function Arguments, Functions Returning Pointers, Pointers to Functions

UNIT-7- DYNAMIC MEMORY ALLOCATION AND FILE MANAGEMENT IN C

Introduction, Dynamic memory allocation, allocating a block of memory: Malloc, allocating multiple blocks of
memory: Calloc. Releasing the used space: Free, Altering the size of block: Realloc, Defining and opening file,
closing file, I/O operation on files, error handling during I/O operations, Random Access to files and command
line arguments.

Text Books:

1. Fundamental of Information Technology by A.Leon & M.Leon.

2. UNIX Concepts and Application(4/e) by Sumitabha Das

3. Programming Languages (4th Edition) by Pratt IW

4. Fundamentals of Computers and Programming with C by A. K. Sharma Dhanpat Rai publications

5. Computer Networks (4th Edition) by Andrew S. Tanenbaum

Reference Books:

1. Digital Principles and Application by Donald Peach, Albert Paul Malvino

2. Operating System Concepts, (6th Edition) by Abraham Silberschatz, Peter Baer Galvin, Greg Gagne.

HAS-109 PHYSICS LAB-I

L P Cr INTERNAL:30
0 21 EXTERNAL:20

TOTAL:50
1. To find the wavelength of sodium light by Newton's rings experiment.

To find the wavelength of sodium light by Fresnel's biprism experiment.

To find the wavelength of various colours of white light with the help of a plane transmission diffraction
grating.

To find the refractive index and cauchy's constants of a prism by using spectrometer.

To find the wavelength of sodium light by Michelson interferometer.

To find the resolving power of a telescope.

To find the pitch of a screw using He-Ne laser

To find the specific rotation of sugar solution by using a polarimeter.

To compare the capacitances of two capacitors by De'sauty bridge and hence to find the dielectric constant
of a medium.

10. To find the flashing and quenching potentials of Argon and also to find the capacitance of unknown

hadi

A R



11.
12.

13.
14.

capacitor.

To study the photoconducting cell and hence to verify the inverse square law.

To find the temperature co-efficient of resistance by using platinum resistance thermometer and Callender
and Griffith bridge.

To find the frequency of A.C. mains by using sonometer.

To find the velocity of ultrasonic waves in non-conducting medium by piezo-electric method.

Note :The experiments in Ist semester will be based mainly upon Optics, Electrostatics. Students will be
required to perform at least 10 experiments out of the list.
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10.
11.
12.
13.
14.
15.

9.
10

CE- 103 FUNDAMENTALS OF COMPUTER & PROGRAMMING WITH C LAB

P Cr INTERNAL:30
2 1 EXTERNAL:20
TOTAL:50

Write a program to add, subtract, multiply and divide two numbers using menu driven program.

Write a program to find the largest of three numbers.(using if-then-else)

Write a program to find the largest number out of ten numbers (using for- statement)

Write a program to find the average mail height & Average female heights in the class(input is in the
form of sex code, height) .

Write a program to find roots of quadratic equation using functions.

Write a program using arrays to find the largest and second largest number out of given numbers using
bubble sort.

Write a program to multiply two matrices

Write a program to read a string and write it in reverse order.

Write a program to concatenate two strings.

Write a program to sort numbers using the Quicksort Algorithm.

Represent a deck of playing cards using arrays.

Write a program to check that the input string palindrome or not. Education plus:

Write a program to calculate the length of the string

Write a program to find factorial of a number using function.

Write a program using structure to enter a list of books, their prices and number of pages.

E-109 ELECTRICAL TECHNOLOGY LAB

P Cr INTERNAL:30
21 EXTERNAL:20
TOTAL:50

To study various type of meters.

To verify KCL and KVL.

To verify Thevenin‘s theorem.

To Verify Maximum Power Transfer theorem.

To verify Superposition theorems.

To study frequency response of a series R-L-C circuit and determine resonant frequency& Q- factor for
various values of R,L,C.

To study frequency response of a parallel R-L-C circuit and determine resonant frequency & Q -Factor for
various values of R,L,C.

To find inductance of coil without core and with U &I shape iron core.

To measure power and power factor in a 3-phase system by two wattmeter method.

. To perform polarity test and find turn ratio of single phase transformer.



HAS-102 PHYSICS-11

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

Part -A

UNIT-1-CRYSTAL STRUCTURE
Space lattice, unit cell and translation vector, Miller indices, simple crystal structure.

Laue‘s treatment to Bragg‘s law, powder method, Point defects in solids — Schottky and Frenkel defects.
Bonding in solids- Ionic and covalent bonds.

UNIT-II-QUANTUM PHYSICS

Difficulties with Classical physics, Introduction to quantum mechanics-simple concepts. Black Body
radiations Discovery of Planck‘s constant, phase velocity and group velocity. Schrodinger wave equations-time
dependent and time independent, Expectation value, Ehrnfest Theorem, particle in a one-dimensional box.
Quantum Statistics (Bose-Einstein and Fermi-Dirac Statistics). Elementry ideas of quark, gluons and hadrons.

Part B

UNIT-III-NANO-SCIENCE
Features of nanosystems, concept of quantum size effect, quantum dots and their applications.

UNIT-IV-FREE ELECTRON THEORY

Elements of classical free electron theory and its limitations. Drude‘s theory of conduction , quantum
theory of free electrons. Fermi level, density of states. Fermi-Dirac distribution function. Thermionic emission,
Richardson‘s equation.

Part C

UNIT-V-BAND THEORY OF SOLIDS

Origin of energy bands, Kronig-Penny model (qualitative), E-K diagrams, Brillouin Zones,concept of
effective mass and holes. Classification of solids into metals, semiconductors and insulators, Fermi energy and
its variation with temperature, Hall Effect and its applications

UNIT-VI-PHOTOCONDUCTIVITY & PHOTOVOLTAICS

Photoconductivity in insulating crystal, variation with illumination, effect of traps, application of
photoconductivity, photovoltaics cells, solar cell and its characteristics.

Part D

UNIT-VII-MAGNETIC PROPERTIES OF SOLIDS

Atomic magnetic moments, orbital diamagnetism, Classical theory of paramagnetism, ferromagnetism,
molecular fields and domain hypothesis

Text Books :

Concepts of Modern Physics - Arthur Beiser (TMGH)
Solid State Physics — S.O.Pillai (New Age Int. Ltd. Pub.)
Modern Physics for Engineers — S.P.Taneja (R. Chand)
Engineering Physics — SatyaPrakash (Pragati Prakashan)
Modern Engineering Physics — A.S.Vasudeva (S. Chand)

i

Reference Books :
1. Introduction to Solid State Physics — Kittel (John Wiley)
2. Quantum Mechanics — A. Ghatak

3. ATextbook of Engineering Physics-Avadhanulu and Kshirsagar (S.Chand)



HAS-104 MATHEMATICS-IT

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100
Part-A
UNIT-I-ORDINARY DIFFERENTIAL EQUATION AND ITS APPLICATIONS

Exact differential Eqn.Of first order, Equations reducible to exact differential eqn., differential eqn.of second
and higher order Complete solutions =C.F. + P.I, Method of variation of parameter to find P.l., Cauchy‘s and
Legendre‘s linear Eqn., Simultaneous linear eqns.with constant co-efficient, Application of linear differential
eqns.to Electric circuits.

Part-B
UNIT-II-LAPLACE-TRANSFORMS AND ITS APPLICATIONS
Laplace-transforms of elementary functions ,Properties of Laplace-transforms,Existance conditions, transforms
of derivatives, Transforms of Integrals, Multiplications by t",division by t", Evaluation of integrals by Laplace —
transforms,Laplace-transforms of Unit-step function,unit-impluse function and periodic function,Inverse
transforms, Convolution theorem,App. to linear differential eqn.And simultaneous linear differential eqns with
constant co-efficients.

UNIT-III-PARTIAL DIFFERENTIAL EQUATION AND ITS APPLICATIONS
Formation of partial-differential eqns. Lagrange‘s linear partial —differential eqns.,First order non-linear partial
diff.Eqns.,Charpit‘s method. Homogeneous Partial-diff eqn.of second and higher order.

Part-C
UNIT-IV-VECTOR CALCULUS
Differentiation of vectors,scalar and Vector-point functions,Gradient of a scalar field and directional
derivatives,divergence and curl of a vector field and their physical interpretations,Integration of vectors,line
integral,Surface integral,Volume integral,Green‘s theorem,Stoke‘s theorem,Guass theorem and their simple
applications.

Text Books:
1. B.S.Grewal,Engg. Mathematics
H.C.Taneja ,Engg. Mathematics

2.
3. R.S. Goyal,Engg. Mathematics
4. Babu Ram , Engg. Mathematics

MGMT-101 FUNDAMENTAL OF MANAGEMENT

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60

TOTAL:100
Unit I

Concept and significance of Management, Functions of management and their interrelationship, levels of
Management and skills required at various levels, Management vs. Administration, Management as art, science
or profession.

Unit II

Human Resource Management- Functions of HRM; Source of recruitment and selection process, Training needs
and types, Motivation Theories — Maslow‘s need Hierarchy theory, Mc Gregor‘s Theory X and Y, Herzberg
Theory.

Unit III

Marketing- Evolution of modern marketing concept, Functions of marketing management, Advertisement-
Importance, choice of Media and criticism, Marketing mix, Marketing Research Process.



Unit IV

Production Management- Functions and scope of production management, Production Planning and Control-
Stages of PPC, Meaning and methods of inventory control, Concept of TQM (In brief)

Unit V

Financial Management- Functions of Financial Management, Sources of finance, Factors effecting Capital
Structure of a company.

Unit VI

Case Study (For Assignment Only)

Books

1. GuptaR. S., Sharma B.D., Bhalla N. S., Principle and Practices of Management, Kalyani Publishers
2. Chhabra T. N., Principles and Practices of Management, Dhanpat Rai & Co.

3. Prasad L. M., Principles and Practices of Management, Sultan Chand & Sons

4. Gupta C. B., Management (Theory and Practice), Sultan Chand & Sons

E-101 ELEMENTS OF ELECTRONICS ENGINEERING
INTERNAL:40

0 4 EXTERNAL:60
TOTAL:100

N
s~
0
c

Part- A
UNIT-I-SEMICONDUCTOR PHYSICS:

Basic concepts, Intrinsic and extrinsic semiconductors, diffusion and drift currents, p-n junction under open-
circuit, reverse bias and forward-bias conditions, p-n junction in the breakdown region, Ideal diode, terminal
characteristics of junction diode.

UNIT-II-AMPLIFIERS:

Introduction of different types of amplifiers and their characteristics, Principle of amplification, Frequency
response of RC coupled amplifiers, amplifier bandwidth and Concept of Cascaded Amplifiers, Feedback
amplifiers, Effect of positive and negative feedback on amplifier gain and bandwidth.

Part-B
UNIT-III-OSCILLATORS:

Criteria for oscillations, Qualitative analysis of LC, RC and Crystal Oscillators, Study of Wein Bridge
Oscillators

UNIT-IV-OPERATIONAL AMPLIFIERS:
Op-amps, its characteristics and its applications.

UNIT-V-POWER SUPPLIES

Introduction and Working of Switched Mode Power Supply (SMPS), Voltage Regulator, Introduction to
Inverters and UPS.

Part-C
UNIT-VI-DIGITAL ELECTRONICS:
Binary, Octal and Hexadecimal number systems and conversions, Boolean Algebra, Truth tables of logic gates
(AND, OR, NOT), NAND, NOR as universal gates, Difference between combinational circuits and sequential
circuits, Introduction to flip-flops (S-R & J-K).

UNIT-VII-ELECTRONICS INSTRUMENTS:

Role, importance and applications of general-purpose test instruments viz Multimeter Digital & Analog,
Cathode Ray Oscilloscope (CRO), Function/Signal Generator.

Part-D
UNIT-VII-DISPLAYS :
Seven segment display, Fourteen segment display, Dot matrix display



Led Display : Introduction, Construction, Advantage of LEDs in electronics display

Lcd Display : Introduction; Types of LCD display:- Dynamic scattering and field effect type;

Types Of Liquid Crystal Cells :Transmitting type and reflective type; Advantage & disadvantage of LCD
display common applications.

Books Recommended

1. Sedra A S and Smith K C, -Microelectronic Circuitsll 4th Ed., New York, Oxford University Press, New
York (1997).

2. Tocci R J and Widmer N S, -Digital Systems — Principles and Applicationsl, 8" Ed., Pearson Education
India, New Delhi (2001).

3. Cooper and Helfrick, -Modern Electronic Instrumentation and Measuring Techniquesll, 4" print
Prentice Hall of India, New Delhi (1996).

4. Boylestad and Nashelsky, -Electronic Devices and Circuit Theoryll, 8" ¢, Pearson Education India, New
Delhi (2002).

5.  Millman and Grabel, -Microelectronicsll, 2nd Ed. Tata McGraw-Hill (1999).

HAS-105 CHEMISTRY

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

UNIT-I- POLYMERS AND POLYMERIZATION:

Introduction & Classification of polymers. effect of structure on properties of polymers, Bio degradable
polymers, preparation, properties and technical application of thermo-—plastics ( PVC, PVA, Teflon )&
thermosets( PF,UF), elastomers ( SBR,GR—N ), Silicones , Introduction to polymeric composites.

UNIT-II- PHASE RULE:

Terminology, Derivation of Gibb‘s phase rule. One component system ( H,O system), two components systems:
Simple eutectic system ( Pb — Ag ), system with congruent melting point ( Zn — Mg ), system with incongruent
melting point (Na-K ),Cooling curves.

UNIT-III- WATER AND ITS TREATMENT :

Part — a) Sources of water, impurities in water, hardness of water and its determination, (EDTA method) units
of hardness, alkalinity of water and its determination, Related numerical problems, Problems associated with
boiler feed water: scale and sludge formation, Priming and foaming, Boiler corrosion & Caustic embrittlement.

Part — b) Treatment of water for domestic use: coagulation, sedimentation, filteration and disinfection. Water
softening : Lime-Soda treatment, Zeolite, lon — exchange process, Mixed bed demineralization, Desalination (
Reverse Osmosis , Electrodialysis) & related numericals.

UNIT-IV-CORROSION AND ITS PREVENTION:

Mechanism of Dry and wet corrosion (rusting of iron), types of corrosion, galvanic corrosion, differential
aeration corrosion, stress corrosion. Factors affecting corrosion, preventive measures ( proper design, Cathodic
and Anodic protection, Protective coatings, Microbiological Corrosion.

UNIT-V-LUBRICATION AND LUBRICANTS:

Introduction, mechanism of lubrication, classification of lubricants. Additives for lubricants. Properties of
lubricants ( Flash & Fire point, Saponification number, lodine value, Acid value , Viscosity and Viscosity index
Aniline point, Cloud point and pour point ).Biodegradable lubricants.

UNIT-6-ALLOYS :

Classification and necessity for making alloys, Composition properties and uses of following alloys: Brass,
Bronze, Gun metal, Duralumin, Steel, Effect of alloying elements like C, Ni, Cr, Mn, Si, Mo and Co on
properties of steel

UNIT-VI-FUELS :
Definition and characteristics of a good fuel, Classification of fuels with suitable examples, Definition and



determination of calorific value of a fuel with the help of bomb calorimeter, Proximate and Ultimate analysis of
a fuel and its importance, Merits and demerits of gaseous fuel over other varieties of fuel, Composition
properties and uses of (i) Water gas (ii) Oil gas (iii) Biogas (iv) LPG (v) CNG

Text Books:
1. Engineering Chemistry, P.C. Jain Monica Jain ( Dhanpat Rai & Co )
2. Chemistry in Engineering & Tech , Vol. I & IT, Kuriacose ( TMH)

Reference Books:

1. Instrumental methods of Chemical analysis, MERITT & WILLARD ( EAST — WEST press)
2. Physical Chemistry , P.W Atkin ( ELBS, OXFORD Press)

3. Physical Chemistry W.J.Moore ( Orient Longman )

HAS-107 ENVIRONMENTAL STUDIES

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

UNIT-I- THE MULTIDISCIPLINARY NATURE OF ENVIRONMENTAL STUDIES
Definition, scope and importance. Need for public awareness.

UNIT-II- NATURAL RESOURCES

Renewable and non-renewable resources Natural resources and associated problems

Forest resources : Use and over-exploitation, deforestation, case studies. Timber extraction, mining,
dams and their effects on forests and tribal people.

Water resources : Use and over-utilization of surface and ground water, floods, drought, conflicts over water,
dams-benefits and problems.

Mineral resources : Use and exploitation, environmental effects of extracting and mineral resources, case
studies.

Food resources : World food problems, changes caused by agriculture and overgrazing, effects of modern
agriculture, fertilizer-pesticide problems, water logging, salinity, case studies.

Energy resources : Growing energy needs, renewable and non- renewable energy sources, use of alternate
energy sources. Case studies.

Land resources : Land as a resource, land degradation, man induced landslides, soil erosion and desertification.
Role of an individual in conservation of natural resources.

Equitable use of resources for sustainable lifestyles.

UNIT-1II- ECOSYSTEMS
Concept of an ecosystem. Structure and function of an ecosystem, Producers, consumers and decomposers.
Energy flow in the ecosystem, Ecological succession, Food chains, food webs and ecological pyramids,
Introduction, types, characteristic features, structure and function of the following ecosystem :

a) Forest ecosystem

b) Grassland ecosystem

c) Desert ecosystem

d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).

UNIT-1V- BIODIVERSITY AND ITS CONSERVATION

Introduction — Definition : genetic, species and ecosystem diversity, Biogeographical classification of India,
Value of biodiversity : consumptive use, productive use, social, ethical, aesthetic and option values, Biodiversity
at global, National and local levels, India as a mega-diversity nation, Hot-spots of biodiversity, Threats to
biodiversity : habitat loss, poaching of wildlife, man-wildlife conflicts, Endangered and endemic species of
India, Conservation of biodiversity : in-situ and ex-situ conservation of biodiversity.

UNIT-V- ENVIRONMENTAL POLLUTION

Definition, Causes, effects and control measures of : Air pollution, Water pollution, Soil pollution, Marine
pollution, Noise pollution, Thermal pollution , Nuclear hazards

Solid waste Management : Causes, effects and control measures of urban, and industrial wastes, Role of an
individual in prevention of pollution, Pollution case studies, Disaster management : floods, earthquake, cyclone



and landslides.

UNIT-VI- SOCIAL ISSUES AND THE ENVIRONMENT

From Unsustainable to Sustainable development, Urban problems related to energy, Water conservation, rain
water harvesting, watershed management, Resettlement and rehabilitation of people; its problems and concerns.
Case studies,

Environmental ethics : Issues and possible solutions, Climate change, global warming, acid rain, ozone layer
depletion, nuclear accidents and holocaust. Case studies.

Wasteland reclamation, Consumerism and waste products,

Environment Protection Act, Air (Prevention and Control of Pollution) Act, Water (Prevention and Control of
Pollution) Act, Wildlife Protection Act, Forest Conservation Act, Issues involved in enforcement of
environmental legislation, Public awareness.

UNIT-VII- HUMAN POPULATION AND THE ENVIRONMENT

Population growth, variation among nations, Population explosion — Family Welfare Programme, Environment
and human health, Human Rights, Value Education, HIV/AIDS, Women and Child Welfare, Role of
Information Technology in Environment and human health, Case Studies.

UNIT-VIII- FIELD WORK

Visit to a local area to document environmental assets-river / forest / grassland / hill / mountain.
Visit to a local polluted site — Urban / Rural / Industrial / Agricultural.

Study of common plants, insects, birds.

Study of simple ecosystems — pond, river, hill slopes, etc.

Text Books:
1. Perspectives in Environmental Studies by A. Kaushik and C. P. Kaushik
2. Environmental Studies by J. P. Sharma

Reference Books

1. Environmental Chemistry by A. K. De
2. Environmental Science by Miller

3. Fundamental of Ecology by Odum

MU-101 BASICS OF MECHANICAL ENGINEERING

L P Cr INTERNAL:40
4 0 4 EXTERNAL:60
TOTAL:100

UNIT-I-BASIC CONCEPTS OF THERMODYNAMICS
Introduction, States, Work, Heat, Temperature, Zeroth, 1%, 2" & 3™ law of Thermodynamics, concept of
internal energy, enthalpy and entropy, Problems

UNIT-II-PROPERTIES OF STEAM & BOILERS

Formation of Steam at constant pressure, Thermodynamics Properties of Steam, Use of steam tables,
Measurement of dryness fraction by throttling calorimeter, problems. Classification of boilers, Comparison of
water and fire tube boilers, mounting and accessories with their function, Constructional and operational details
of Cochran and Babcock and Wilcox boilers

UNIT-ITII-REFRIGERATION & AIR CONDITIONING

Introduction to Refrigeration & Air conditioning, units of refrigeration, Coefficient of performance, Difference
between a Heat engine refrigerator and heat pump, simple refrigeration vapour compression cycle, Psychometric
charts and its use, simple problems on Coefficient of performance

UNIT-IV- 1.C ENGINES
Introduction, classification, Constructional details and working of 2 stroke & 4 stroke petrol engine & diesel



engine, Otto, diesel and dual cycles, simple problems on Otto & diesel cycles.

UNIT-V-SIMPLE LIFTING MACHINES

Definition of machine, velocity ratio, Mechanical advantage, Efficiency, Laws of machines, Reversibility of
machine, Wheel and axle, Differential pulley block, Single, Double and Triple start worm and worm wheel,
single and double purchase winch crabs, Simple and compound screw jacks, Problems.

UNIT-VI-STRESSES AND STRAINS

Introduction, Concept & types of Stresses and Strains, Poisons ratio, stresses and Strains in simple and
compound bar under axial loading, Stress— Strain diagrams, Hooks law, Elastic constants & their relationships,
Problems.

UNIT-VII-MACHINE TOOLS
Introduction to Metal cutting, working Principal, parts and specification of commonly used machine tools in
Workshop such as Lathe, shaper, planner, Milling, Drilling and Slotter.

UNIT-VIII-MANUFACTURING SYSTEMS
Introduction to Manufacturing Systems, Fundamentals of Numerical Control (NC), Advantage of NC systems,
Classification of NC and CNC.

Text Books:

1. Elements of Mechanical Engineering- R.K Rajput Laxmi Pub, Delhi.

2. Elements of Mechanical Engineering- D.S Kumar, S.K Kataria and Sons.

3. Engineering Thermodynamics- P.K Nag TMH, New Delhi.

4. Refrigeration & Air conditioning- Arora & Domkundwar, Dhanpat Rai & Co. Pvt. Ltd.
5. Workshop Technology Vol I &Il —Hazra & Chaudhary, Asian Book Comp., New Delhi.
Reference Books:

1. Strength of Materials— Popov, Pub. - PHI, New Delhi.

2. Strength of Materials— G.H Ryder, Pub-ELBS.

3. Engineering Thermodynamics- C.P Arora, Pub- TMH, New Delhi.

4. Refrigeration & Air conditioning- C.P Arora, Pub- TMH, New Delhi.

5. Manufacturing Science- Amitabha Ghosh & Ashok Kumar Malik, - East- West Press.
6. Manufacturing Process & Systems- Oswald, Munoz, John Wiley.

7. Workshop Technology Vol I, II & III- Chapman, WAJ, Edward Arnold.

HAS- 110 PHYSICS LAB - 11

L P Cr INTERNAL:30

0 21 EXTERNAL:20
TOTAL:50

1. To find the low resistance by carey - Foster's bridge.

2. To find the resistance of a galvanometer by Thomson‘s constant diffelction method using a post office box.

3. To find the value of high resistances by Substitution method.

4. To find the value of high resistances by Leakage method.

5. To study the characteristics of a solar cell and to find the fill factor.

6. To find the value of e/m for electrons by Helical method.

7. To find the ionisation potential of Argon/Mercury using a thyratron tube.

8. To study the variation of magnetic field with distance and to find the radius of coil by Stewart and Gee's

apparatus.

9. To study the characteristics of (Cu-Fe, Cu-Constantan) thermo couple.

10. To find the value of Planck's constant by using a photo electric cell.

11. To find the value of co-efficient of self-inductance by using a Rayleigh bridge.
12. To find the value of Hall Co-efficient of semi-conductor.

13. To study the V-I characteristics of a p-n diode.

14. To find the band gap of intrinsic semi-conductor using four probe method.

15. To calculate the hysteresis loss by tracing a B-H curve.



Note :Students will be required to perform at least 10 experiments out of the list.

The experiments in Second semester will be based upon Electricity, Magnetism, Modern Physics and Solid State
Physics which are the parts of theory syllabus.
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MU- 102 BASICS OF MECHANICAL ENGINEERING LAB

P Cr INTERNAL:30
21 EXTERNAL:20
TOTAL:50

To study the Cochran and Babcock and Wilcox boilers.

To study the working and function of mounting and accessories in boiler.

To study 2 stroke & 4 stroke diesel engine.

To study 2 stroke & 4 stroke petrol engine.

To study the vapour compression Refrigeration System and determination of its Coefficient of
performance.

To study the functioning of Window Room Air Conditioner.

To calculate the Mechanical Advantage, Velocity Ratio and efficiency of Single start, Double start and
Triple start worm wheel.

To calculate the Mechanical Advantage, Velocity Ratio and efficiency of Single Purchase, Double Purchase
winch crabs and plot graphs.

To study Simple screw jacks and compound screw jacks and determine their efficiency.

To find the Mechanical Advantage, Velocity Ratio and efficiency of a Differential wheel and axle.

To perform tensile test, plot the stress- strain diagram and evaluate the tensile properties of a given metallic
specimen.



E-201 Mathematics-Ill

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.
Part-A

Fourier Series and Fourier Transforms: Euler’s formulae, conditions for a Fourier expansion, change
of interval, Fourier expansion of odd and even functions, , half range sine and cosine series. Fourier
expansion of square wave, rectangular wave, saw-toothed wave, half and full rectified wave, Fourier
integrals.

Fourier transforms, Shifting theorem (both on time and frequency axes), Fourier transforms of
derivatives, Fourier transforms of integrals, Convolution theorem. Applications of Fourier transform
for solution of standard equations/boundary value problems.

Part-B

Functions of Complex Variable: Definition, Exponential function, Trigonometric and Hyperbolic
functions, Logarithmic functions, Limit and Continuity of a function, Differentiability and
Analyticity.

Cauchy-Riemann equations, necessary and sufficient conditions for a function to be
analytic, polar form of the Cauchy-Riemann equations. Harmonic functions, Milne Thomson Method
to find harmonic conjugate of a function. application to flow problems. Integration of complex
functions. Cauchy- Integral theorem and formula.
Power series, radius and circle of convergence, Taylor's, Maclaurin's and Laurent's series.
Zeroes and singularities of complex functions, Residues. Cauchy’s residue theorem, Evaluation of
real integrals using residues (around unit and semi circle only).

Part-C

Probability Distributions : Conditional probability, Bayes theorem and its applications, expected
value of a random wvariable. Properties and application of Binomial, Poisson and Normal
distributions.

Linear Programming: Linear programming problems formulation, solving linear programming
problems using (i) Graphical method(corner point, iso cost/iso profit) (ii) Simplex method (iii) BIG
M method (iv) Duality concept and Dual simplex method.
TEXT BOOKS :

1. Advanced Engg. Mathematics : F Kreyszig. Wiely Estern Ltd.
2. Higher Engg. Mathematics : B.S. Grewal, Khanna Publishers, New Delhi

REFERENCE BOOKS :
1. Advanced Engg. Mathematics: Michael D. Greenberg.

2. Operation Research: H.A. Taha.
3. Probability and statistics for Engineers : Johnson. PHI



E-203 Electrical Engineering Materials and Semiconductor Devices

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total ;100 Marks

Duration of Exam : 3 Hrs.

UNIT 1 CONDUCTING MATERIALS:

Review of energy bands, description of materials, drift velocity, collision time, Mean free path, mobility,
conductivity, relaxation time, factors affecting conductivity of materials, types of thermal conductivity, Wiedmann-
Franz law, super conductivity, effect of magnetic field, conducting materials, applications.

UNIT 2 DIELECTRIC MATERIALS:

Behaviour of dielectric materials in static electric field, Dipole moments, Polarization, Dielectric constant,
Polarizability, Susceptibility, mechanisms of polarization, behaviour in alternating field, dielectric loss, loss
tangent, types of dielectric & insulating materials, electrostriction, Piezo-electricity, Applications.

UNIT 3 MAGNETIC MATERIALS:

Permeability, Magnetic susceptibility, magnetic moment, Magnetization, Dipole moment, types of magnetic
materials, Magnetostriction, eddy current & hysteresis losses, applications.

UNIT 4 SEMICONDUCTORS:

Review of Si and Ge as semiconducting materials, Intrinsic and extrinsic semiconductors, Effect of temperature on
Intrinsic and extrinsic semiconductors. Continuity Equation, P-N junction, P-N Junction diode: V-I characteristics,
static and dynamic resistance, Ideal Diode, Drift & Diffusion current, Diffusion & Transition capacitances of P-N
junction, breakdown mechanism : Zener and avalanche breakdown.

UNIT S CONSTRUCTION AND CHARACTERISTICS OF DEVICES:

Brief introduction to Planar Technology for device fabrication., metal -semiconductor junctions (ohmic and non-
ohmic), Zener diode, Zener diode as constant voltage regulator, electrical and optical excitation in diodes: LED,
solar cells and photo-detectors.

UNIT 6 CONSTRUCTION AND CHARACTERISTICS OF BIPOLAR AND MOS
DEVICES :

BJT:CB, CE,CC configuration, current amplification factors and their relationship , comparison of CB, CC,CE,
Transistor amplifying action, UJT, UJT as relaxation oscillator, Comparison between: BJT/FET, JFET/MOSFET
JFET, JFET parameters, MOSFETS: depletion and enhancement type.

UNIT 7 POWER DEVICES : CONSTRUCTION AND CHARACTERISICS
Thyristor, Two transistor analogy of thyristor, Diac, Triac, GTO, IGBT, VMOS

TEXT BOOKS:

1. Electrical Engineering Materials: A.J. Dekker; PHIL.

2. Solid State Electronic Devices : StreetMan & Banerjee; Pearson.
3. Electronic Devices & Circuits: Millman & Halkias; MGH.
REFERENCE BOOKS:

1. Electrical Engineering Materials: S.P Seth & P.V Gupta; Dhanpat Rai.
2. Power Electronics : P.S Bhimra : Khanna Publications

3 Electronic Devices & Circuit Theory : Boylestad & Nashelsky; Pearson.
4. Semiconductor devices: Jaspreet Singh; John Wiley.

5. Basic Electronics and linear circuits: N N Bhargava, Kuls



E-205 Network Analysis and Synthesis

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.

UNIT-1

Introduction to lumped element electrical systems,Dual networks,Solution to some typical problems,Thevenin‘s and
Norton theorem,equivalent circuits. Analogus system Electrical analogus to mechanical translational and rotational
system. f-v analogy, f-I analogy.

Unit 2

Transients:

Transient response of simple R - L, R - Cand R - L - C series and parallel circuits using classical differential
equation approach and Laplace Transform method. Response of RL, RC, RLC circuits for impulse and pulse and
non sinusoidal periodic functions, excitations using Laplace Transform method.

UNIT 3 NETWORK FUNCTIONS :

Terminal pairs or Ports, Network functions for one-port and two-port networks, poles and zeros of Network
functions, Restrictions on pole and zero Locations for driving point functions and transfer functions, Time domain
behaviour from the pole-zero plot.

UNIT 4 CHARACTERISTICS AND PARAMETERS OF TWO PORT NETWORKS :

Relationship of two-port variables, short-circuit Admittance parameters, open circuit impedance, parameters,
Transmission parameters, hybrid parameters, relationships between parameter sets, Inter-connection of two port
networks.

UNIT 5 TOPOLOGY :
Principles of network topology , graph matrices, network analysis using graph theory.

UNIT 6 TYPES OF FILTERS AND THEIR CHARACTERISTICS :
Filter fundamentals, high-pass, low-pass, band-pass, and band-reject Filters.

UNIT 7 NETWORK SYNTHESIS :
Positive real functions, synthesis of one port and two port networks, elementary ideas of Active networks.

TEXT BOOKS:

1. Network Analysis & Synthesis : Umesh Sinha; Satya Prakash Pub.
2. Network Analysis & Synthesis : F.F.Kuo; John Wiley & Sons Inc.
3.Network Analysis: Van Valkenburg; PHI

REFERENCE BOOKS:

1. Introduction to Modern Network Synthesis : Van Valkenburg; John Wiley

2. Basic circuit theory: Dasoer Kuh; McGraw Hill.

3. A Course in Electrical Circuit Analysis by Soni & Gupta; Dhanpat Rai Publication.
4. Circuit Analysis : G.K. Mithal; Khanna Publication.

5. Networks and Systems : D.Roy Choudhury; New Age International.



EIC-207 Electromechanical Energy Conversion

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.

UNIT1 ELECTROMECHANICAL ENERGY CONVERSION:

Principles Of Force and torque in magnetic field system, energy balance, energy and force in singly excited
magnetic field system, concept of co-energy, forces and torques in system with permanent magnets, dynamic
equation.

UNIT 2 TRANSFORMERS :

Basic theory, construction , operation at no-load and full-load, equivalent circuit, phasor diagram, O.C. and S.C.
tests for parameters determination, efficiency and regulation, auto-transformer, introduction to three-phase
transformer ; Current and Potential Transformers : Principle, construction, analysis and applications.

UNIT 3 DC MACHINES :

Basic theory of DC generator, brief idea of construction, emf equation, load characteristics, basic theory of DC
motor, concept of back emf, torque and power equations, load characteristics, starting and speed control
of DC motors, applications.

UNIT 4 INDUCTION MOTOR:

Basic theory, construction, Phasor diagram, Equivalent circuit, Torque equation, Load characteristics, starting and
speed control of induction motor, Introduction to single phase Induction motor and its applications, Fractional

H.P. Motors, Introduction to stepper, servo reluctance and universal motors.

UNIT 5 SYNCHRONOUS MACHINES:
Construction and basic theory of synchronous generator, emf equation, model of generator, Phasor diagram,
Regulation, Basic theory of synchronous motor, v-curves, synchronous condenser, applications.

TEXT BOOK:
1. Electrical Machines: Nagarath and Kothari; TMH

REFERENCE BOOKS:

1. Electrical Machines :P.S. Bimbhra; Khanna

2. Electrical Machines: Mukherjee and Chakravorti; Dhanpat Rai & Sons
3. Electrical Technology (Vol-II) : B.L Theraja; S. Chand.



E-209 Electrical Measurements and Measuring Instruments

LTPCr Theory . 60 Marks
4004 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.

UNIT 1 UNITS STANDARDS AND ERRORS:

S.I. units, Absolute standards (International, Primary, Secondary, and Working standards),True Value,
Errors(Gross, Systematic and Random); Static Characteristic of instruments( Accuracy, Precision,
Sensitivity, Resolution and threshold).

Unit 2. MEASURING SYSTEM FUNDAMENTALS:

Classification of Instruments (based upon mode of measurement- Indicating , Recording and Integrating
Instruments), Generalized Instrument ( block diagram and description of various blocks ) , the three
forces in an electromechanical indicating instrument ( deflecting controlling and damping forces and the
interplay between them), Comparison between gravity and spring controls : Comparison of methods of
damping and their suitability for bearing supports , Pivot —less supports ( simple suspension and taut band
suspension , scale , information , instrument cases ( covers ) .

UNIT 3. MEASURING INSTRUMENTS:

Construction , Operating principle , torque equation , shape of scale , use as Ammeter or as voltmeter (
Extension of range) , use on AC / DC or both , advantages and disadvantages, errors(both on AC/DC)of
PMMC types, electrodynamic type, moving iron type(attraction , Repulsion and combined attraction,
repulsion types). Hot Wire type and induction type, electrostatic type instruments.

UNIT 4. WATTMETERS AND ENERGY METERS :

Construction, Operating principle, Torque Equation, Shape of Scale, Errors, Advantages and Disadvantages of
Electrodynamic and induction type watt meters; and single phase induction type energy meter, compensation and
creep in energy meter.

UNIT 4. INTRUMENT TRANSFORMERS:

Current and Voltage Transformer, constructional features, ratio and phase angle errors.

UNIT 5. LOW AND HIGH RESISTANCE MEASUREMENTS:

Limitations of wheatstone bridge , Kelvin‘s double Bridge method , difficulties in high resistance
measurements , measurement of high resistance by direct deflection , Loss of Charge method , Megohm
Bridge and Meggar .

UNIT 6. A.C. BRIDGES:

General Balance equation, Circuit Diagram, Phasor Diagram, Advantages, Disadvantages and
Application of Maxwell‘s inductance, Maxwell‘s inductance capacitance bridge, Hay's, Anderson‘s,
Owen's, De-sauty‘s, Schering and Wein‘s Bridges, Shielding and Earthing.

TEXT BOOK:
A course in Electrical and Electronic measurement and instrumentation: A.K. Sawhney, Dhanpat Rai
Publication
REFERENCE BOOKS:
1. ELECTRICAL MEASUREMENTS: E.W. GOLDING
2. Electrical And Electronic measurement and instrumentation : J.B. Gupta, Kataria and Sons.
3. Electronic instrumentation and measurement technique : W.D. Cooper & A.D. Helfrick
4. Measuring systems : E.O. Doeblin; TMH.



E-211 Analog Electronics

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.

UNIT 1 SEMICONDUCTOR DIODE & DIODE CIRCUITS:
Diode as a circuit element, Load line concepts, half wave & Full wave rectifier, Filter circuits (Capacitor & Inductor
Filter), Clipping circuits, clamping circuits, Peak to peak detector, Voltage multiplier circuit.

UNIT 2 TRANSISTOR AT LOW FREQUENCIES:
Bipolar junction transistor operation, Characteristics, Analysis of a transistor amplifier circuits using h-parameters,
emitter follower, Miller‘s theorem.

UNIT3 TRANSISTOR BIASING:

Operating point, Selection of operating point, bias stability, Stability factor, Different methods for transistor biasing:
fixed bias, collector to base bias, emitter bias, voltage divider biasing, compensation techniques (thermistor &
Sensistor compensation).

UNIT4 TRANSISTOR AT HIGH FREQUENCIES:
Hybrid P model, CE short circuit gain, frequency response, alpha cut off frequency, Gain Bandwidth product,
Emitter follower at high frequencies .

UNITS5 FET & FET CIRCUITS:
Junction field effect transistor, Pinch off voltage, Volt ampere characteristics, small signal model, common source
amplifier, source follower, biasing of FET, application of FET as voltage variable resistance.

UNIT6 REGULATED POWER SUPPLY:
Block Diagram of Power supply, Voltage regulation, Series and Shunt voltage regulator, IC Regulator.

TEXT BOOKS:
1 .Integrated Electronics: Millman & Halkias ; McGrawHill
2. Electronic circuit analysis and design (Second edition): D.A.Neamen; TMH

REFERENCE BOOKS:

1. Electronics Principles: Malvino ; McGrawHill

2. Electronics Circuits: Donald L. Schilling & Charles Belove ; McGrawHill
3. Electronics Devices & Circuits: Boylestad & Nashelsky ; Pearson.



E-213 Network Analysis and Synthesis Lab

LTPCr Internal Marks : 30 Marks
002 1 External Marks . 20 Marks
Total . 50 Marks

1.

2
3
4
5
6.
7
8
9

Duration of Exam : 3 Hrs.

LIST OF EXPERIMENTS:

Transient response of RC circuit.

Transient response of RL circuit.

To find the resonance frequency, Band width of RLC series circuit.

To calculate and verify "Z" parameters of a two port network.

To calculate and verify "Y" parameters of a two port network.

To determine equivalent parameter of parallel connections of two port network.

To plot the frequency response of low pass filter and determine half-power frequency.
To plot the frequency response of high pass filter and determine the half-power frequency.

To plot the frequency response of band-pass filter and determine the band-width.

10. To calculate and verify "ABCD" parameters of a two port network.

11. To synthesize a network of a given network function and verify its response.

12. Introduction of P-Spice

NOTE : Ten experiments are to be performed, out of which at least seven experiments should be
performed from above list. Remaining three experiments may either be performed from the above list or
designed & set by the concerned institution as per the scope of the syllabus.



E-217 Electrical Measurement and Measuring Instruments Lab

LTPCr Internal Marks : 30 Marks
002 1 External Marks . 20 Marks
Total . 50 Marks

Duration of Exam : 3 Hrs.

LIST OF EXPERIMENTS:

Measurement of displacement using LVDT.
Measurement of distance using LDR.

Measurement of temperature using R.T.D.
Measurement of temperature using Thermocouple.
Measurement of pressure using Strain Guage.
Measurement of pressure using Piezo-Electric Pick up.
Measurement of distance using Capacitive Pick up.

Measurement of distance using Inductive Pick up.
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Measurement of speed of DC Motor using Magnetic Pick up.

-
e

Measurement of speed of DC Motor using Photo Electric Pick up.

NOTE :
1. Atleast ten experiments have to be performed in the semester.
2. At least seven experiments should be performed from above list. Remaining three
experiments may either be performed from the above list or designed & set by the
concerned institution as per the scope of the syllabus.



E-215 Electrical Machine-1Lab.

LTPCr Internal Marks : 30 Marks
002 1 External Marks . 20 Marks
Total . 50 Marks

Duration of Exam : 3 Hrs.

LIST OF EXPERIMENTS:

—_—

To study construction and starting methods of DC motor.

To obtain magnetization characteristics of separately excited DC Machine.
To obtain magnetization characteristics of self-excited DC Machine.

To obtain Load characteristics D.C series generator.

To obtain Load characteristics of D.C Shunt Generator.

To obtain Load characteristics test on D.C Compound Generator.

To obtain speed torque characteristics of DC shunt motor.

Speed control of DC shunt motor by field control method

o ® N kW

Speed control of DC shunt motor by armature voltage control method
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. Load test on DC shunt motor.

—_—
—_—

. Load test on DC Series Motor

—_—
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. To obtain efficiency of dc machine using Swinburne‘s Test.
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. To perform Hopkinson‘s test and determine losses and efficiency of DC machine.

—_
N

. To perform parallel operation of DC shunts generators.

. Field Test

—_—
9]

Note: Ten experiments are to be performed, out of which at least seven experiments should be performed
from above list. Remaining three experiments may either be performed from the above list or designed &
set by the concerned institution as per the scope of the syllabus.



E-219 Analog Electronics Lab

LTPCr Internal Marks : 30 Marks
0021 External Marks . 20 Marks
Total . 50 Marks

Duration of Exam  : 3 Hrs.
List of Experiments
. Study of Half wave & full wave rectifiers.
. Study of power supply filters.
. Study of Diode as clipper & clamper.

. Study of Zener diode as a voltage regulator.

1
2
3
4
5. Study of CE amplifier for voltage, current & Power gains and input, output impedances..
6. Study of CC amplifier as a buffer.

7. To study the frequency response of RC coupled amplifier.

8. Study of 3-terminal IC regulator.

9. Study of transistor as a constant current source in CE configuration.

10. Study of FET common source amplifier.

11. Study of FET common Drain amplifier.

12. Graphical determination of small signal hybrid parameters of bipolar junction transistor.

13. Study & design of a d.c. voltage doubler.

NOTE : At least ten experiments are to be performed, atleast seven experiments should be
performed from above list. Remaining three experiments may either be performed from the above
list or designed & set by the concerned institution as per the scope of the syllabus.



MGMT-201 ECONOMICS FOR ENGINEERS

L TPCR CLASS WORK : 40
4 - -4 EXAM : 60
TOTAL : 100
Unit I

Introduction to the subject: Micro and Macro Economics, Relationship between Science,
Engineering, Technology and Economic Development. Production Possibility Curve, Nature
of Economic Laws.

Unit 11

Time Value of Money: concepts and application. Capital budgeting; Traditional and
modern methods, Payback period method, IRR, ARR, NPV, PI (with the help of case
studies)

Unit II1

Meaning of Demand. Law of Demand, Elasticity of Demand; meaning, factors effecting it and
its practical application and importance. Demand forecasting (a brief explanation) Unit IV
Meaning of Production and factors of production, Law of variable proportions and returns
to scale. Internal and external economies and diseconomies of scale. Concepts of cost of
production, different types of costs; accounting cost, sunk cost, marginal cost, Opportunity
cost. Break even analysis, Make or Buy decision (case study). Relevance of Depreciation
towards industry.

Unit V

Meaning of market, types of market, perfect competition, Monopoly, Monopolistic,

Oligopoly. (main features). Supply and law of supply, Role of demand and supply in price
determination.

Unit VI

Indian Economy, nature and characteristics. Basic concepts; fiscal and monetary policy, LPG,
Inflation, Sensex, GATT, WTO and IMF. Difference between Central bank and Commercial
banks

Books

Jain T.R., Economics for Engineers, VK Publication

Chopra P. N., Principle of Economics, Kalyani Publishers
Dewett K. K., Modern economic theory, S. Chand

H. L. Ahuja., Modern economic theory, S. Chand

Dutt Rudar & Sundhram K. P. M., Indian Economy

Mishra S. K., Modern Micro Economics, Pragati Publications
Pandey .M., Financial Management; Vikas Publishing House
Gupta Shashi K., Management Accounting, Kalyani Publication
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E-204 Electronics Instrumentation

LTPCr Theory . 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.

UNIT 1. OSCILLOSCOPE:
Block diagram, study of various stages in brief, high frequency CRO considerations. Sampling and storage
oscilloscope.

UNIT 2. ELECTRONIC INSTRUMENTS:
Instruments for measurement of voltage, current & other circuit parameters, Q-meters, R.F. power measurements,
introduction to digital meters.

UNIT 3. GENERATION & ANALYSIS OF WAVEFORMS:
Block diagram of pulse generators, signal generators, function generators wave analysers, distortion analysers,
spectrum analyser, Harmonic analyser, introduction to power analyser.

UNIT 4. FREQUENCY & TIME MEASUREMENT:
Study of decade counting Assembly(DCA), frequency measurements, period measurements, universal counter,
introduction to digital meters.

UNIT 5. DISPLAY DEVICES:
Nixie tubes, LED‘s LCD"s, discharge devices.

UNIT 6 TRANSDUCERS:
Classification, Transducers of types: RLC photocell, thermocouples etc. basic schemes of measurement of
displacement, velocity, acceleration, strain, pressure, liquid level & temperature.

UNIT 7 INTRODUCTION TO SIGNAL CONDITIONING:
DC signal conditioning system, AC signal conditioning system, data acquisition and conversion system

TEXT BOOK:

1. A course in Electrical & Electronics Measurements & Instrumentation : A.K.Sawhney; Dhanpat Rai & Sons.
REFERENCE BOOKS.

1. Electronics Instrumentation & Measurement Techniques : Cooper; PHI.



E-206 Computational Techniques

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.
PART-A

UNIT1 FINITE DIFFERENCES AND INTERPOLATION:

Various difference operators and relation between them .Newton‘s forward and backward
interpolation formulae. Central difference interpolation formula. Gauss forward and backward
interpolation formulae. Langrages interpolation formula and Newton‘s divided difference
formulae.

UNIT2 SOLUTION OF ALGEBRAIC AND TRANSCENDENTAL
EQUATIONS:

Bisection method, method of false position,secant method, iteration method, Newton's
Raphson method, Generalised Newton-Raphson method

UNIT3 SOLUTIONS OF SIMULTANEOUS ALGEBRIC EQUATIONS:

Jacobi's method, Gauss-Seidal method, Relaxation method.

UNIT4 NUMERICAL DIFFERENTIATION AND INTEGRATION:
Formula for derivatives Trapezoidal rule, Simpson's 1/3™ and 3/8" rules, Boole's rule and
Weddle's rule, Romberg's Integration.

PART-B

UNITS NUMERICAL SOLUTION OF O.D.E:

Taylor series,Picard‘s method, Eule , Modified Euler method, Runge-Kutta second and
fourth order methods, predictor collector methods(Adams-Bashforth and Milne's  method
only),

UNIT6 NUMERICAL SOLUTION OF P.D.E:

Finite difference approximations of partial derivatives, solution of Laplace equation
(Standard 5-point formula only), one-dimensional heat equation (Schmidt method, Crank-
Nicolson method, Dufort and Frankel method) and wave equation.

TEXT BOOKS :

1. Applied Numerical Analysis : Curtis F. Gerald and Patrick & G. Wheatley-Pearson,
Education Ltd.

2. Numerical Method : E. Balagurusamy T.M.H.

REFERENCE BOOKS :

1. Numerical Methods for Scientific and Engg. Computations : M.K. Jain, S.R.K. Iyenger
and R.K. Jain-Wiley Eastern Ltd.

2. Introductory Methods of Numerical Analysis S.S. Sastry, P.H.I.

3. Numerical Methods in Engg. & Science : B.S. Grewal.



E-208 Digital Electronics

LTPCr Theory . 60 Marks
400 4 Class work : 40 Marks
Total : 100 Marks

Duration of Exam : 3 Hrs.

UNIT 1 FUNDAMENTALS OF DIGITAL TECHNIQUES:

Digital signal, logic gates: AND, OR, NOT, NAND, NOR, EX-OR, EX-NOR, Boolean algebra. Review of Number
systems. Binary codes: BCD, Excess-3, Gray, EBCDIC, ASCII, Error detection and correction codes.

UNIT 2 COMBINATIONAL DESIGN USING GATES:

Design using gates, Karnaugh map and Quine Mcluskey methods of simplification.

UNIT 3 COMBINATIONAL DESIGN USING MSI DEVICES

Multiplexers and Demultiplexers and their use as logic elements, Decoders, Adders / Subtractors, BCD arithmetic
circuits, Encoders, Decoders / Drivers for display devices.

UNIT 4 SEQUENTIAL CIRCUITS:

Flip Flops : S-R, J-K, T, D, master-slave, edge triggered, shift registers, F/F Conversions, sequence generators,
Counters, Asynchronous and Synchronous Ring counters and Johnson Counter, Design of Synchronous and
Asynchronous sequential circuits.

UNIT 5 DIGITAL LOGIC FAMILIES:

Switching mode operation of p-n junction, bipolar and MOS. devices. Bipolar logic families:RTL, DTL, DCTL,
HTL, TTL, ECL, MOS, and CMOS logic families. Tristate logic, Interfacing of CMOS and TTL families.
UNIT 6 A/D AND D/A CONVERTERS:

Sample and hold circuit, weighted resistor and R -2 R ladder D/A Converters, specifications for

D/A converters. A/D converters : Quantization, parallel -comparator, successive approximation, counting type, dual-
slope ADC, specifications of ADCs.

UNIT 7 MEMORIES AND PLD’S

Classification of memories -RAM organization 1-Bipolar RAM cell - MOSFET RAM cell -Dynamic RAM cell - ROM- PROM

—EPROM -EEPROM -EAPROM —Programmable Logic Devices —Programmable Logic Array (PLA)- Programmable Array
Logic (PAL)-Field Programmable Gate Arrays (FPGA).

TEXT BOOK:
1. Modern Digital Electronics(Edition III) : R. P. Jain; TMH

REFERENCE BOOKS:

1. Digital Integrated Electronics: Taub & Schilling; MGH

2. Digital Principles and Applications: Malvino & Leach; McGraw Hill.
3. Digital Design: Morris Mano; PHI.


http://www.indiastudychannel.com/resources/35336-EC-DIGITAL-ELECTRONICS-Syllabus-Anna-University.aspx

EIC-210 Control Systems-I

LTPCr Theory . 60 Marks
400 4 Class work : 40 Marks
Total : 100 Marks

Duration of Exam : 3 Hrs.

UNIT1. INTRODUCTORY CONCEPTS :

System/Plant model, types of models, illustrative examples of plants and their inputs and outputs, servomechanism,
regulating system, Synchros, AC and DC techo-generators, servomotors, stepper motors, & their applications,
magnetic amplifier.

linear time-invariant (LTI) system, time-varying system, causal system, open loop control system, closed loop
control system, illustrative examples of open-loop and feedback control systems, continuous time and sampled data
control systems. Effects of feedback on sensitivity (to parameter variations), stability, external disturbance (noise),
overall gain etc. Introductory remarks about non-linear control systems.

UNIT2. MATHEMATICAL MODELLING :

Concept of transfer function, relationship between transfer function and impulse response, order of a system, block
diagram algebra, signal flow graphs : Mason‘s gain formula & its application, characteristic equation, derivation of
transfer functions of electrical and electromechanical systems. Transfer functions of cascaded and non-loading
cascaded elements. Introduction to state variable analysis and design.

UNIT3. TIME DOMAIN ANALYSIS :

Typical test signals, time response of first order systems to various standard inputs, time response of 2nd order
system to step input, relationship between location of roots of characteristics equation, w and wn, time domain
specifications of a general and an under-damped 2nd order system, steady state error and error constants.Effect of
adding pole-zero to a system,controllers.

UNIT 4: Stability in time domain: Necessary and sufficient conditions for stability, Hurwitz stability criterion,
Routh stability criterion and relative stability, Root Locus technique for stability.

UNITS. FREQUENCY DOMAIN ANALYSIS :
Relationship between frequency response and time-response for 2nd order system, polar, Nyquist, Bode plots,
stability, Gain-margin and Phase Margin, relative stability, frequency response specifications.

UNIT6. COMPENSATION :
Necessity of compensation, compensation networks, application of lag and lead compensation.
Text Book:

1. Control System Engineering : 1.J.Nagrath & M.Gopal; New Age

2.  Modern Control Engg : K.Ogata; PHI.

Reference Books :

1. Automatic Control Systems : B.C.Kuo, PHI.

2. Control Systems - Principles & Design : Madan Gopal; Tata Mc Graw Hill.
3. Modern Control Engineering.R.C.Dorl & Bishop; Addison-Wesley



E-212 Electromagnetic Field Theory

LTPCr Theory . 60 Marks
400 4 Class work : 40 Marks
Total : 100 Marks

Duration of Exam : 3 Hrs.

UNIT1.STATIC ELECTRIC FIELDS:

Coulomb‘s Law, Introduction to Del operation, Study of Del operation on scalar and vector and its physical
interpretation, Laplacian operator, Stoke‘s Theorem and Divergence Theorem, Gauss‘s Law, potential function,
field due to a continuous distribution of charge, equi-potential surfaces, Poison‘s equation, Laplace‘s equation,
method of electrical images, capacitance, electro-static energy, boundary conditions, the electro-static uniqueness
theorem for field of a charge distribution, Dirac-Delta representation for a point charge and an infinitesimal dipole.

UNIT2. STEADY MAGNETIC FIELDS:

Faraday Induction law, Ampere‘s Work law in the differential vector form, Ampere's law for a current element,
magnetic field due to volume distribution of current and the Dirac-delta function, Ampere‘s Force Law, boundary
conditions for magnetostatic, magnetic vector potential, scalar vector potential (Alternative derivation).

UNIT3. TIME VARYING FIELDS:

Introduction to conduction current, convection current and displacement current; Equation of continuity for static
and time varying fields, inconsistency of Ampere‘s law, Maxwell‘s field equations and their interpretation, solution
for free space conditions, electromagnetic waves in a homogeneous medium, Discussion on : Group velocity, Phase
velocity, Attenuation constant, Phase constant, Refractive index; propagation of uniform plane-wave, relation
between E & H in a uniform plane-wave, wave equations for conducting medium, Maxwell‘s equations using phasor
notation, wave propagation in a conducting medium, Loss Tangent, conductors, dielectrics, wave propagation in
good conductor and good dielectric, depth of penetration, polarization, linear, circular and elliptical,

UNIT4. REFLECTION AND REFRACTION OF E M WAVES:

Reflection and refraction of plane waves at the surface of a perfect conductor & perfect dielectric (both normal
incidence as well as oblique incidence), Brewester's angle and total internal reflection, reflection at the surfaces of a
conductive medium, surface impedance, transmission-line analogy, poynting theorem, interpretation of E x H,
power loss in a plane conductor.

UNITS. TRASMISSION LINE THEORY :

Transmission line as a distributed circuit, Primary and Secondary constant, Transmission line equation, input
impedance of terminated line, infinite transmission line, Distortion less and Loss less transmission line, Open circuit
and short circuit transmission line, Reflection coefficient, Standing waves, VSWR, Smith's chart and its
applications.

Text Book:

1. Electro-magnetic Waves and Radiating System: Jordan & Balmain, PHI.

Refrence Books:

1. Engineering Electromagnetics : Hayt; TMH

2. Electro-Magnetics : Krauss J.DF; Mc Graw Hill.

3. Priciples of Electromagnetics; Matthew N.O. Sadiku; Oxford publications



E-216 Digital Electronics Lab

LTPCr Internal Marks : 30 Marks
0021 External Marks . 20 Marks
Total . 50 Marks

Duration of Exam : 3 Hrs.
List of Experiments

1. Study of TTL gates — AND, OR, NOT, NAND, NOR, EX-OR, EX-NOR.
2. Design & realize a given function using K-maps and verify its performance.
3. To verify the operation of multiplexer & Demultiplexer.

4. To verify the operation of comparator.

5. To verify the truth tables of S-R, J-K, T & D type flip flops.

6. To verify the operation of bi-directional shift register.

7. To design & verify the operation of 3-bit synchronous counter.

8. To design and verify the operation of synchronous UP/DOWN decade counter using J K flip-flops & drive a
seven-segment display using the same.

9. To design and verify the operation of asynchronous UP/DOWN decade counter using J K flip-flops & drive a
seven-segment display using the same.

10. To design & realize a sequence generator for a given sequence using J-K flip-flops.
11. Study of CMOS NAND & NOR gates and interfacing between TTL and CMOS gates.

12. Design a 4-bit shift-register and verify its operation . Verify the operation of a ring counter and a Johnson
counter.

NOTE : At least ten experiments are to be performed, atleast seven experiments should be performed from above
list. Remaining three experiments may either be performed from the above list or designed & set by the concerned
institution as per the scope of the syllabus.



EIC-218 Control Systems Lab

LTPCr Internal Marks : 30 Marks
0021 External Marks . 20 Marks
Total . 50 Marks

Duration of Exam : 3 Hrs.

List of Experiments

10.
11.
12.
13.

14.
15.
16.

To study A.C. servo motor and to plot its torque-speed characteristics.

To study D.C. servo motor and to plot its torque-speed characteristics

To study the magnetic amplifier and to plot its load current v/s control current characteristics for (a) Series
connected mode (b) parallel connected mode.

To plot the load current v/s control current characteristics for self exciting mode of the magnetic amplifier.
To study the synchro and to plot stator voltage v/s rotor angle for synchro transmitter i.e. to use the
synchro transmitter as position transducer.

(a) Use the synchro pair (synchro transmitter and control transformer) as an error detector.

(b) To use the synchro pair ( synchro transmitter and synchro motor) as a torque transmitter.

To familiarize with the module such as OP-amp unit, attenuator unit, pre-amp unit, servo amplifier, power
supply, motor unit, input and output potentiometers, load unit etc.

To illustrate a simple motor driven open loop position control system.

To illustrate a simple motor driven closed loop position control system.

To study and demonstrate simple closed loop speed control system.

To study the lag compensator and to draw magnitude and phase plots for these.

To draw the magnitude an phase plots for lead and lag-lead compensators.

To study a stepper motor and to execute micro-processor or computer based control of the same b changing
no. of steps, direction of rotation and speed.

To implement a PID controller for level control of a pilot plant.

To implement a PID controller for temperature control of a pilot plant.

To plot transient responses to step inputs for stable and unstable systems using MATLAB. Plot stator

voltage v/s voltage angle for synchro-transmitter i.e. to use the synchro-transmitter as position transducer.



E-214 Computational Technique Lab

LTPCr Internal Marks : 30 Marks
0021 External Marks . 20 Marks
Total . 50 Marks

Duration of Exam : 3 Hrs.

WRITE DOWN AND EXECUTE THE FOLLOWING PROGRAMS USING
C/C++/MATLAB

—_

To find the roots of non-linear equation using Bisection method.

To find the roots of non-linear equation using Newton's method.

Curve fitting by least - square approximations.

To solve the system of linear equations using Gauss-Elimination method.
To solve the system of linear equations using Gauss-Seidal iteration method.
To solve the system of linear equations using Gauss-Jorden method.

To Integrate numerically using Trapezoidal rule.

To Integrate numerically using Simpson's rules.

e T A A o

To find the largest eigen value of a matrix by power-method.

—_
=]

. To find numerical solution of ordinary differential equations by Euler's method.

[
[

. To find numerical solution of ordinary differential equations by Runge-Kutta method.

—_
N

. To find numerical solution of ordinary differential equations by Milne's method.

—_
W

. To find the numerical solution of Laplace equation.

—
N

. To find numerical solution of wave equation.

—_
9]

. To find numerical solution of heat equation.

NOTE: At least 10 experiments have to be performed with at least 7 from above list. Remaining three may either be
performed from 3 above list or designed and set by concerned institution as per scope of syllabus.



EIC-301 Transducers and Signal Conditioning

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam  : 3 Hrs.
UNIT 1: Introduction:
Definition, Application and types of measurements, Instrument classification, Functional elements of an instrument,
Input/output configuration of measuring instruments, Methods of correction for interfering and modifying inputs,
Standards, Calibration, Introduction to Static characteristics and Dynamic characteristics, Selection of instruments,
Loading effects.

UNIT 2: Transducers:

Overview, primary and secondary transmissions, active and passive transmissions.

Inductive Transducers: LVDT, RVDT and uses. Transducers using L, Mu(u), G,N and reluctance change,
Capacitive Transducers: Use of changes in A, d, Ed(epsilon), differential arrangement

Resistive Transducers: Potentiometers, loading effect, power rating linearity and sensitivity, helipots, strain gauges,
unbounded and bounded types, wire and foil strain gauges.

Measurement of linear and rotatory displacements, strain, linear and angular velocities, liquid level and flow,
thickness and temperature.

Piezoelectric and their Dynamic performance. Fiber optic sensors, Biochemical sensors, Hall Effect, Photoemissive,
Photo Diode/ Photo Transistor, Photovoltaic, Strain Gauge Digital transducers: Principle, Construction, Encoders,
Absolute and incremental encoders, Silicon micro transducers.

UNIT 3: Signal Conditioning

Instrumentation Amplifier characteristics, CMRR, balanced modulator and demodulator, filters, voltage sensitive
bridge and current sensitive bridge. Push-pull transducers, Blumlein bridge, integration, differentiation and
sampling, A/D and D/A conversion, choppers, voltage to time A/D conversion, voltage to frequency conversion
concept and methods.

TEXTBOOKS:
1. A course in Electrical and Electronic Measurement and Instrumentation: AK Sawhney; Dhanpat Rai.

REFERENCE BOOKS:
1. Measurement systems: E.O. Doeblin; TMH
2. Electronic Instrumentation and measurement Techniques: W.D. Cooper and A.D. Helfrick; PHI



EIC-303 Non-Linear Control Systems

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.

UNIT 1: INTRODUCTION: Non linear components such as dead band, backlash, relay, saturation. Difficulties in
non-linear modeling and control.

UNIT 2: PHASE LINE ANALYSIS: Phase portraits of second order systems, method of isoclines, phase portrait of
second order system with non linearities, limit cycles, singular points.

UNIT 3: DESCRIBING FUNCTION ANALYSIS: Definition, limitations, use of DF for stability analysis, DF of
ideal relay, relay with hysteresis, dead zone, saturation, Coulomb friction, backlash etc.

UNIT 4: STATE VARIABLE TECHNIQUES: State space modelling, state transition matrix, state models for linear
continuous time systems, state variables and linear discrete time systems. Diagonalisation, solution of state
equations, conversion of state variable model to transfer function, conversion of transfer function to canonical state
variable model, concept of controllability and observability, test for controllability and observability.

UNIT 5: LYAPUNOV STABILITY ANALYSIS:
Introduction, basic concepts, stability definitions, stability theorems, Lyapunov function for non-linear systems and
linear systems. Model reference adaptive system, discrete time system.

UNIT 6: Discrete time system and Z transform methods:
Introduction to discrete time system, the Z transform, solution of difference equations, inverse Z transform, pulse
transfer function, Stability analysis in Z plane.

TEXTBOOKS:
1. Control System Engg. (Third edition): I.J. Nagrath and M. Gopal; New Age International

REFERENCE BOOKS:
1. Control Systems Principles and Designs (second edition): M. Gopal, TMH
2. Digital Control and State Variable Methods: M. Gopal ; TMH



E-305 Analog Integrated Circuits

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam  : 3 Hrs.
UNIT1. SINGLE AND MULTISTAGE AMPLIFIERS:
Classification of amplifiers, distortion in amplifiers, frequency response of an amplifier, step response of an
amplifier, pass-band of cascaded stages, RC-coupled amplifier, low frequency response of RC coupled stage, effect
of an emitter bypass capacitor on low Frequency response, multistage CE amplifier.
UNIT2. FEEDBACK AMPLIFIERS:
Feedback concept, transfer gain with feedback, general characteristics of negative feedback amplifiers, input
resistance, output resistance, voltage series feedback, current series feedback, current shunt feedback, voltage shunt
feedback.
UNIT3. OSCILLATORS:
Sinusoidal oscillators, Barkhausen criteria, R-C phase shift oscillator, generalform of oscillator circuit, wien-bridge
oscillator, crystal oscillator.
UNIT4. POWER AMPLIFIERS:
Class A, B, and C operations; Class A large signal amplifiers, higher order harmonic distortion, efficiency,
transformer coupled power amplifier, class B amplifier : efficiency & distortion; class A and class B push-pull
amplifiers; Cross over distortion, Class C power amplifier.
UNIT5. OPERATIONAL AMPLIFIERS:
Ideal and practical operational amplifiers, inverting and non-inverting amplifier, differential amplifier, emitter
coupled differential amplifier, transfer characteristics of a differential amplifier, offset error : voltage and current,
common mode rejection ratio (CMRR) .
UNIT6. LINEAR APPLICATIONS OF OPERATIONAL AMPLIFIERS:
Scale changer, phase shifter, adder, voltage to current converter, current to voltage converter, DC voltage follower,
Bridge amplifier, AC coupled amplifier, AC voltage follower, Integrator, differentiator.
UNIT7. NON-LINEAR APPLICATIONS OF OPERATIONAL AMPLIFIERS:
Comparators sample & hold circuits, Logarithmic amplifier, anti-log amplifier, logarithmic multiplier, waveform
generators, regenerative comparator (Schmitt Trigger), multivibrators , 555 timer IC (monostable & Astable
operation) & its application.

TEXT BOOKS:
1. Integrated Electronics: Milman Halkias, TMH.
2. Operational Amplifiers:Gaikwad

REFERENCE BOOKS:

1. Electronic Circuit Analysis and Design ( Second edition) : D.A.Neamen; TMH
2. Integrated Circuits: K R Botkar.

3. Linear Integrated Circuits : D R Chaudhary (WEL)



CE-203 Data Structures

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.

Part-A
Overview of ‘C’: Introduction , Flow of Control, Input output functions, Arrays and Structures, Functions
Data structures and Algorithms: an overview: concept of data structure, choice of right data structures, types of
data structures, basic terminology Algorithms, how to design and develop an algorithm: stepwise refinement, use of
accumulators and counters; algorithm analysis, complexity of algorithms Big-oh notation.
Arrays: Searching Sorting: Introduction, One Dimensional Arrays,
Operations Defined: traversal, selection, searching, insertion, deletion, and sorting. Multidimensional arrays,
address calculation of a location in arrays.
Searching: Linear search, Recursive and Non recursive binary Search.
Sorting: Selection sort, Bubble sort, Insertion sort, Merge sort, Quick sort, Shell sort, Heap sort
Stacks and queues: Stacks, array representation of stack, Applications of stacks. Queues, Circular queues, array
representation of Queues, Deque, priority queues, Applications of Queues.

Part-B Pointers and Linked Lists;

Pointers: Pointer variables, Pointer and arrays, array of pointers, pointers and structures, Dynamic allocation.
Linked Lists: Concept of a linked list,. Circular linked list, doubly linked list, operations on linked lists. Concepts
of header linked lists. Applications of linked lists, linked stacks, linked Queues.

Part-C Trees and Graphs
Trees: Introduction to trees, binary trees, representation and traversal of trees, operations on binary trees, types of
binary trees, threaded binary trees, B Trees, Application of trees.
Graphs: Introduction, terminology, _set, linked and matrix* representation, Graph traversal techniques: BFS, DFS,
operations on graphs, Minimum spanning trees, Applications of graphs.

Part-D File Handling and Advanced data Structure
Introduction to file handling, Data and Information, File concepts, File organization, files and streams, working with
files. AVL trees, Sets, list representation of sets, applications of sets, skip lists

Text Books:

1 Data Structures using C by A. M. Tenenbaum, Langsam, Moshe J. Augentem, PHI Pub.
2 Data Structures using C by A. K. Sharma, Pearson
Reference Books:
1 Data Structures and Algorithms by A.V. Aho, J.E. Hopcroft and T.D. Ullman, Original edition, Addison-
Wesley, 1999, Low Priced Edition.
Fundamentals of Data structures by Ellis Horowitz & Sartaj Sahni, Pub, 1983,AW
Fundamentals of computer algorithms by Horowitz ~ Sahni and Rajasekaran.
Data Structures and Program Design in C By Robert Kruse, PHI,
Theory & Problems of Data Structures by Jr. Symour Lipschetz, Schaum's outline by TMH
Introduction to Computers Science -An algorithms approach , Jean Paul Tremblay, Richard B. Bunt, 2002,
T.M.H.
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E-309 Power Electronics

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.

Unitl Introduction: Introduction to Thyristors, Their static and dynamic characteristics, Turn-on and Turn
- off methods and circuits, Ratings and protection of SCR'S, Other members of thyristor family, Series and
parallel operation of thyristors, Firing circuits for SCRs.Commutation circuits

Unit2 Phase Controlled Converters: Principle of phase control, Single phase half wave circuit with
different types of loads, Single phase and three phase semi converter and full converter bridge circuits
with line commutation, Continuous and discontinuous conduction effect of source inductance on single
phase and three phase full converters, Single phase and three phase dual converters and their operation
with circulating and non circulating currents.

Unit3 DC Choppers: Principle of chopper operation, Control strategies, Types of choppers, Step upand
step down choppers, Types of choppers, Steady state time domain analysis with R, L, and E type loads,
Voltage, Current and Load commutated choppers.

Unit4 Inverters: Single phase VSI, Half bridge and full bridge inverters and their steady state
analysis,Introduction of Series and parallel inverters, and Three phase bridge inverters with 180° and
120° modes. Single-phase PWM inverters. Current source inverters,CSI with R load (qualitative
approach).

Unit5 AC Voltage Controllers: Types of single-phase voltage controllers, Single-phase voltage controller
with R and RL type of loads. Three phase voltage controller configurations R Load.

Unité Cycloconverters: Principles of operation, Single phase to single phase step up and step down
cycloconverters. Three phase to single phase and three-phase to three-phase cycloconverters, Output
voltage equation for a cycloconverter.

Text Books

1. Dubey, G.K., Doradla, S.R., Joshi, A. and Sinha, R.M.K., Thyristorised Power Controllers, New Age
International (P) Limited, Publishers (2004).

2. Rashid, M., Power Electronics, Prentice—Hall of India (2006) 3rd ed.

3.Bhimbra P.S. ,Power Electronics,Khanna Publisher.

Reference Book

1. Mohan, N., Underland, T. and Robbins, W. P., Power Electronics: Converter Applications and Design, John
Wiley (2007) 3rd ed.



E-311 Microprocessors and Interfacing

LTPCr Theory . 60 Marks
400 4 Class work : 40 Marks
Total : 100 Marks

Duration of Exam : 3 Hrs.
Part A

UNIT1. Architecture of 8085:
Functional block diagram—Registers, ALU, Bus systems. Pin configuration, Timing and control signals, Machine
cycle and timing diagrams. Interrupts—Types of interrupt, interrupt structure.
UNIT?2. Programming of 8085:
Instruction format, Addressing modes, Instruction set. Development of assembly language programs.
Part B
UNIT3. Interfacing Devices:
(a).The 8255 PPI chip: Architecture, pin configuration, control words, modes and Interfacing with 8085.
(b). The 8254 PIC chip: Architecture, pin configuration, control words, modes and Interfacing with 8085.
UNIT4. Interrupt and DMA controller:
(a). The 8259 Interrupt controller chip: Architecture, pin configuration, control words, modes
(b). The 8257 DMA controller chip: Architecture, pin configuration, control words, modes

Part C
UNITS. Architecture of 8086:
Functional block diagram of 8086, details of sub-blocks such as EU, BIU, memory segmentation, physical address
computations, pin configuration, program relocation, Minimum and Maximum modes of 8086— Block diagrams
and machine cycles.
Interrupts—Types of interrupt, interrupt structure.
UNIT6. Programming of 8086:
Instruction format, Addressing modes, Instruction set. Development of assembly language programs. Assembler
directives.

TEXT BOOKS:
1. Microprocessor Architecture, Programming & Applications with 8085 : Ramesh S Gaonkar; Wiley Eastern Ltd.
2. Microprocessor and applications — A.K.Ray.

REFERENCE BOOKS:

1. Microprocessors and interfacing : Hall; TMH

2. The 8088 & 8086 Microprocessors-Programming, interfacing,Hardware & Applications :Triebel & Singh; PHI
3. Microcomputer systems: the 8086/8088 Family: architecture, Programming & Design : Yu-Chang Liu & Glenn
A Gibson; PHI.

4. Advanced Microprocessors and Interfacing : Badri Ram; TMH



EL-315 Power Electronics Lab

LTPCr Internal Marks . 30 Marks
0021 External Marks . 20 Marks
Total . 50 Marks

Duration of Exam : 3 Hrs.

To plot characteristics of Diode , Thyristor and Triac .

To plot characteristics of Transistor and MOSFET .

To Use R and R-C firing circuits , UJT firing circuit .

Study of complementary voltage commutation using a lamp flasher , Ring Counter .
Study of Thyristorised DC circuit breaker .

Study of AC voltage Regulator .

Study of full wave Converter .

Study of DC chopper .

A N T A o

Study of Series Inverter.
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. Study of Bridge Inverter .

[y
[y

. Study of Single phase Cycloconverter .

NOTE : At least 10 Experiments are to be performed , with at least 7 from above list , remaining 3 may be
performed from above list or designed and set by concerned institution as per scope of syllabus .



E-317 Microprocessors and Interfacing Lab

LTPCr Internal Marks . 30 Marks
0021 External Marks . 20 Marks
Total . 50 Marks

Duration of Exam : 3 Hrs.

List of Experiments:
1. Study of architecture of 8085 & familiarization with its hardware , commands & operation of Microprocessor
kit.

2. Write a program using 8085 and verify for :
a. Addition of two 8-bit numbers.
b. Addition of two 8-bit numbers (with carry).

3. Write a program using 8085 and verify for :
a. 8-bit subtraction (display borrow)
b. 16-bit subtraction (display borrow)

4. Write a program using 8085 for multiplication of two 8- bit numbers by repeated addition method. Check for
minimum number of additions and test for typical data.

5. Write a program using 8085 for multiplication of two 8- bit numbers by bit rotation method and verify.

6. Write a program using 8085 for division of two 8- bit numbers by repeated subtraction method and test for
typical data.

7. Write a program using 8085 for dividing two 8- bit numbers by bit rotation method and test for typical data.

8. Write a program using 8086 and verify for:
a. Finding the largest number from an array.
b. Finding the smallest number from an array.

9. Write a program using 8086 for arranging an array of numbers in descending order and verify.

10. Write a program using 8086 for arranging an array of numbers in ascending order and verify.

11. Write a program for finding square of a number using look-up table and verify.

12. Write a program to interface microprocessor with 8253 to generate square wave. Use 8085/8086
Microprocessor.

13. Write a program to interface microprocessor with 8253 to generate interrupt on terminal count. Use 8085/8086
Microprocessor.

14. Write a program to interface a two digit number using seven-segment LEDs. Use 8085/8086 microprocessor
and 8255 PPL

15. Write a program to control the operation of stepper motor using 8085/8086 microprocessor and 8255 PPI.



E-319 Analog Integrated Circuits Lab

LTPCr Internal Marks . 30 Marks
0021 External Marks . 20 Marks
Total . 50 Marks

Duration of Exam : 3 Hrs.
LIST OF EXPERIMENTS:

1. Design & measure the frequency response of an RC coupled amplifier using discrete components.
2. Design a two stage RC coupled amplifier and determine the effect of cascading on gain and bandwidth

3. Study the effect of voltage series, current series, voltage shunt, and current shunt feed-back on amplifier using
discrete components.

4. Design & realize inverting amplifier, non-inverting and buffer amplifier using 741 Op Amp.

5. Verify the operation of a differentiator circuit using 741 op amp and show that it acts as a high pass filter.
6. Verify the operation of a integrator circuit using 741 op amp and show that it acts as a low pass filter.

7. Design and verify the operations of op amp adder and subtractor circuits.

8. Plot frequency response of AC coupled amplifier using op amp 741 and study the effect of negative feedback on
the bandwidth and gain of the amplifier.

9. Design & realize using op amp 741,Wein -bridge oscillator.
10. To design & realize using op amp 741, square wave generator.

11. To design & realize using op amp 741, logarithmic amplifier & VCCS.



E-302 Digital System Design

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.

UNIT1. INTRODUCTION TO HDL:

Design flow, Design Methodologies, Capabilities, Hardware abstraction, Model analysis.
Basic VHDL elements—Identifiers, data objects, data classes, data types, Operators.

UNIT2. TYPES OF MODELLINGS:

Behavioural modelling—Entity declaration, Architecture body, Various Sequential statements and constructs.
Multiple processes, Postponed processes.

Dataflow modelling—Concurrent signal assignment statements, delta delay model, multiple drivers, block
statement, concurrent assertion statement.

Structural modelling—Component Declaration, component instantiation, resolving signal values.

UNIT3. COMBINATIONAL CIRCUIT DESIGN:

VHDL Models and Simulation of combinational circuits such as Multiplexers, Demultiplexers, encoders, decoders,
code converters, comparators, implementation of Boolean functions etc.

UNIT4. SUPPORTING CONSTRUCTS:

Generics, Configuration, subprogram overloading, operator overloading, Package declaration, package body, design
libraries, visibility, Introduction to Test bench. Subprograms: Application of Functions and Procedures.

UNITS. SEQUENTIAL CIRCUITS DESIGN:

VHDL Models and Simulation of Sequential Circuits such as flip-flops,

Shift Registers, Counters etc.

UNIT6. PROGRAMMABLE LOGIC DEVICES:

ROM, PLA, PAL, GAL, CPLD and FPGA. Designing using ROM, PLA and PAL.

TEXT BOOKS:
1. "A VHDL Primmerl: Bhasker; Prentice Hall 1995.
2. Modern Digital Electronics- I1I Edition: R.P Jain; TMH (2003).

REFERENCE BOOKS:

. IEEE Standard VHDL Language Reference Manual (1993).

. Digital Design and Modelling with VHDL and Synthesis : KC Chang; IEEE Computer Society Press.
. Pigital System Design using VHDLI : Charles. H.Roth ; PWS (1998).

. "VHDL-Analysis & Modelling of Digital Systemsl| : Navabi Z; McGraw Hill.

. VHDL-IV Edition :Perry; TMH (2002)

. lIntroduction to Digital Systemsl : Ercegovac. Lang & Moreno; John Wiley (1999).

. Fundamentals of Digital Logic with VHDL Design : Brown and Vranesic; TMH (2000)
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EIC-304 Telemetry Data Processing and Recording

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total ;100 Marks

Duration of Exam  : 3 Hrs.
Unit 1: Introduction:
Overview: Block diagram of a generalized instrument and description of its various blocks.

Unit 2: Telemetry:

Modes of data transmission, DC telemetry system, voltage telemetry system, current telemetry system, AC
telemetry system, AM, FM, Phase modulation, pulse telemetry system, PAM, Pulse frequency system, pulse
duration modulation(PDM), digital telemetry, pulse code modulation, transmission channels and media, wire line
channels, radio channels, micro wave channels, power line carrier channels, multiplexing in telemetry systems,
TDM.

Unit 3: REMOTE SENSING:

Electromagnetic radiation, Energy interactions, Energy recording technology, Across track and
along track scanning, Resolution, Multispectral remote sensing, Thermal remote sensing, Hyper
Spectral Remote sensing, Microwave Remote sensing, LIDAR, Earth resource satellites,
Application of remote sensing.

Unit 4: Data Processing And Recording:

Digital v/s analog processing, quantization, aperture, electronic counters, RS Flip Flop, Decade counter, digital
display methods, SS display, LED, LCD, nixie tubes, decade counting assembly (DCA), decimal decoders, BCD to
SS converter, BCD to Dot-matrix converter, resolution and sensitivity and accuracy in digital meters.

TEXTBOOKS: .
t
1. Lillesand, M.T. and Ralph, W., Remote Sensing and Image Interpreation, John Wiley (3004) 6 ed.

2. Patranabis, P., Telemetry Principles, Tata McGraw—Hill Publishing Company (2004) ed.

3. Swobada, G., Telecontrol Method and Application of Telemetering and Remote Control, Von Nostrand,
(1971).

4. A Course in Electrical and Electronics Measurements and Instrumentation: A.K. Sawhney; Dhanpat Rai

RFEERENCE BOOKS
1. Measurement Systems and Analysis, E.O. Doeblien; TMH
2. Electronics Instrumentation and Measurement Techniques, W.D. Cooper and A.D. Helfrick



EIC-306 Computer Networks

LTPCr Theory . 60 Marks
40014 Class work . 40 Marks
Total ;100 Marks

Duration of Exam  : 3 Hrs.
UNIT 1 INTRODUCTION:
Uses of Computer Networks, Network Hardware and Software, Reference models (OSI & TCP/IP).

UNIT 2 THE PHYSICAL LAYER:

The Theoretical basis for Data communication, Transmission media, Wireless Communication, Communication
Satellites, Network topology, switching techniques.

UNIT 3 THE DATA LINK LAYER:

Data Link Layer Design issues, Error Detection & correction, Elementary Data Link layer protocols, Sliding
Window Protocols, Protocol Specification & Verification, Example of Data Link Protocols.

THE MEDIUM ACCESS SUBLAYER: Channel Allocation, Multiple access Protocols (ALOHA, CSMA, FDM,
TDM).

UNIT4 NETWORK LAYER:

Design issues, routing algorithms, congestion control, and internetworking.

UNIT 5

TRANSPORT LAYER: Design issues, simple transport protocols (TCP, UDP)
SESSION LAYER: Design issues, remote procedure calls.

UNIT 6:

PRESENTATION LAYER: Design issues, data compression technique, cryptograph.

APPLICATION LAYER: Design issues, file transfer, access and management, electronic mail, virtual
terminals, applications and examples.

TEXT BOOKS:

1. Tanenbaum A.S, Computer Networks, PHI.

2. Forouzan B.A, Data Communications and Networking, Tata-Mc-Graw Hill.
3. Stallings W, Data and Computer Communications, PHI.

REFERENCE BOOKS:;

1. Ahuja V, Design and Analysis of Computer Communication, McGraw Hill.
2. Bee K.C.S, Local Area Networks, NCC Pub.

3. Davies D. W. Barber, Computer Networks and their Protocols, John Wiley.



EIC-308 Computer Based Instrumentation and Control

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.
UNIT 1: INTRODUCTION

Necessity and function of computers. Level of automation : Classical approach and computer based plant
automation : On line and Off line. Centralized computer control and Distributed computer control.

UNIT 2 : INTERFACING

Sampling , Multiplexing, need of multiplexing, A/D converter, D/A converters, interfacing of A/D converter and
D/A converters with microprocessor/microcomputer, programmable communication interface 8251 USART, Serial
communication and serial communication standards: RS 232, MODEM, Bus arbitration, Current loop.

UNIT 3 : STRUCTURAL STUDY OF AUTOMATIC PROCESS CONTROL:

Fundamentals of automatic process control, building blocks of automatic system, Distributed control system (DCS) :
characteristics, functional levels/ system architecture, SCADA system. Direct digital control (DDC): structure,
DDC software : position and velocity algorithm, Dual computer and basic concept of DDC,

UNIT 4 : PROGRAMMABLE LOGIC CONTROL

Evolution of PLC, Block diagram, Different components of PLC, Principle of operation, PLC Scan cycle,
Programming of PLC : Instruction set including NO, NC, Set, Reset, Timer, Counter, data transfer, Mathematical
and logical functions, LIFO, FIFO, Jump, Bit shift instructions etc., PLC selection Process, Application and
software of PLCs.

UNIT 5 : MODELING AND SIMULATION FOR PLANT AUTOMATION

Basic concept, need of modeling and simulation, building of mathematical model of a plant, Modern tools for
modeling and simulation.

UNIT 6 : INDUSTRIAL CONTROL APPLICATIONS :

Plant automation: cement plant, thermal power plant, steel plant and water treatment plant.

Recommended Books:

1. Anand, M.M.S., Electronic Instruments and Instrumentation technology, Prentice—Hall of India (2006).
2. Krishna Kant , Computer based industrial Control Prenticel! Hall of India.(2005)
3. Liptak B.G., Process control: Instrument engineers‘ Handbook, Butterwirth Heinemann (2003) 4th ed.



EIC-310 Industrial Process Control

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.

UNIT 1 BASIC CONSIDERATIONS:

Introduction to process control system, control loop study-Generalisation with load-changes at arbitrary points in the
loop ,offset and its analysis,modeling consideration for control purposes, degree of freedom and process controllers
,formulating the scope at modeling for process control.dynamic behaviour of first order lag system,process with
variable time constant and gain.Dynamic behaviour of 1% order lag system,process with variable time constant and
gain. Dynamic behaviour of first order lag system-multicapacity process,real time process,inverse response
process,inytroduction to feedback control and effects P,I& D controllers.

UNIT 2: DESIGNING FEEDBACK CONTROLLER:

Outline of the design problems,selection of type of feedback controller.Time-integral performance criterion, process
reaction curve and frequency response characteristic,Ziegler-Nichole rule,effect of dead-time,dead time compensator
inverse response compensator.

UNIT 3: CONTROL SYSTEM WITH MULTIPLE LOOPS
Cascade,split-range feedforward, ratio inferential and adaptive control.

UNIT 4:INTERACTION AND DE-COUPLING OF CONTROL LOOP
Interaction of control loops,relative gain array and selection of the loops,design of non-interacting current loop.

UNIT 5:COMPUTER PROCESS INTERFACE FOR DATA ACQUISITION AND CONTROL
Introduction to digital computer control of processes. Design of control system for complete plant.

TEXT BOOK

Chemical process control; George Stephanopoulos;PHI

REF BOOKS

1.Digital computer process control;C.L.Smith;Intext Educational publisher
2.Process control: F.G.Shinskey; McGraw Hill

3.Advanced process control: W.H.Ray: McGraw Hill]

4.Process system and analysis and control: D.R.Coushanour; T.M.H
5.Process instrument and control handbook: D.M.Considins; McGraw Hill



EIC-312 Bio-Medical Instrumentation

LTPCr Theory . 60 Marks

40014 Class work . 40 Marks
Total : 100 Marks
Duration of Exam : 3 Hrs.

UNIT 1:INTRODUCTION
Origin of bio-electric signals, recording systems, source of low-level recording circuits, preamplifiers, main
amplifier, driver stage, writing systems, types of recorder and transducers used

UNIT 2: BIO-MEDICAL RECORDERS AND DISPLAY SYSTEMS
ECG, EEG, EMG, Phono-cardiograph and electrodes used for ECG, EEG, EMG, Phono cardiograph, oscilloscopes
used for bio-medical measurements, multi, channel display

UNIT 3: BLOOD GAS ANALYSERS
BP measurement, patient monitoring system .

UNIT 4: SPECIAL MACHINES
MRI and ultrasonic imaging systems, X-Ray machines, X-Ray computed tomography, basic NMR components,
physics of ultrasonic rays, A-Scanner, B-Scanner, Echo-cardiography, display devices for ultrasonic imagery.

UNIT 5: CARDIAC PACEMAKERS AND DEFIBRILLATORS
External pacemaker, implantable pacemaker, programmable pacemaker, leads and electrodes used, DC
defibrillators, electrodes used, implantable defibrillators

UNIT 6:BIO TELEMETRY
Introduction to bio telemetry, physiological parameters adaptable to bio telemetry, the components of bio telemetry
system, implantable units, applications of telemetry in patient care

UNIT 7: LASER APPLICATIONS IN BIO-MEDICAL FIELDS
LASERS: Ruby Laser, Argon Laser, He-Ne Laser, CO, Laser, Nd-YAG Laser,

TEXTBOOKS:
1.Introduction to Bio-Medical Instrumentation: R.S. Khandpur
2.Bio-Medical Instrumentation: Crambell



EIC-316 Network Programming Lab.

LTPCr Internal Marks . 30 Marks
0021 External Marks . 20 Marks
Total . 50 Marks

Duration of Exam : 3 Hrs.

The socket programming can be done on Unix/Linux operating or/and Windows. Socket programming, and the
language can be C/VC++ and/or Java

—_

Write a program to implement parity check.

Write a program to implement hamming code.

Write a program to implement two dimensional parity checks.
Write a program to determine the type of [P Address.

Write a program to implement slotted aloha.

Write a program to make an FTP Client.

Write a program to implement an adhock network.

To make cross and normal cable connection.

D A U o

To implement a socket address.

10. To implement a lan.



E-318 Digital System Design Lab

LTPCr Internal Marks . 30 Marks
0021 External Marks . 20 Marks
Total . 50 Marks

Duration of Exam  : 3 Hrs.
1. Design all gates using VHDL.

2. Write VHDL programs for the following circuits, check the wave forms and the hardware generated
a. half adder
b. full adder
3. Write VHDL programs for the following circuits, check the wave forms and the hardware generated
a. multiplexer
b. demultiplexer
4. Write VHDL programs for the following circuits, check the wave forms and the hardware generated
a. decoder
b. encoder
5. Write a VHDL program for a comparator and check the wave forms and the hardware generated
6 Write a VHDL program for a code converter and check the wave forms and the hardware generated
7. Write a VHDL program for a FLIP-FLOP and check the wave forms and the hardware generated
8. Write a VHDL program for a up/down counter and check the wave forms and the hardware generated
9. Write a VHDL program for a mod-n counter and check the wave forms and the hardware generated
10. Write VHDL programs for the following circuits check the wave forms and the hardware generated
a. Storage register
b. Shift register
11. Write a VHDL program for ALU of microcomputer and check the wave forms and the hardware generated

12. Implement any three (given above) on FPGA/CPLD kit



EIC-314 Electronics Circuits Simulation Lab

LTPCr Internal Marks : 30 Marks
0021 External Marks . 20 Marks
Total : 50 Marks
Duration of Exam  : 3 Hrs.
LIST OF EXPERIMENTS:
1. Simulate and study half-wave, full-wave, and bridge-rectifier using PSPICE windows
. Simulate and study diode clipper and clamper circuits using PSPICE windows

3. Simulate and study emitter bias and fixed bias BJT and JFET circuits using PSPICE
windows, and determine quiescent conditions.

4. Simulate a common emitter amplifier using self biasing and study the effect of variation
in emitter resistor on voltage gain , input and output impedance using PSPICE windows .

5. Determine the frequency response of Vo/Vs for CE BJT amplifier using PSPICE
windows. Study the effect of cascading of two stages on band width.

6. Simulate and study Darlington pair amplifier circuit using PSPICE windows and
determine dc bias and output ac voltage .

7. Study an operational amplifier using PSPICE windows and find out: CMMR, gain band
width product, slew rate, 3-db frequency, and input offset voltage.

8. Simulate and study active low pass, high pass, and band pass filters using PSPICE
windows.

0. Simulate and study class A, B, C, and AB amplifier using PSPICE windows.

10. Study the operation of 555 timer oscillator using PSPICE.

11. Simulate logic expression... .........c..u...... and determine its truth table.

12. Simulate logic expression of full adder circuit and determine its truth table.

13. Simulate a synchronous 4-bit counter and determine its count sequence.

14. Simulate a master-slave flip-flop using NAND gates and study its operation. Study the

operation of asynchronous preset and clear.



E-402 Digital Signal Processing

LTPCr Theory . 60 Marks

400 4 Class work : 40 Marks
Total . 100 Marks
Duration of Exam : 3 Hrs.

UNIT1. DISCRETE-TIME SIGNALS:

Signal classifications, frequency domain representation, time domain representation, representation of sequences by
Fourier transform, properties of Fourier transform, discrete time random signals, energy and power theorems.

UNIT2. DISCRETE-TIME SYSTEMS:

Classification, properties, time invariant system, finite impulse Response (FIR) system, infinite impulse response
(ITR) system.

UNIT3. SAMPLING OF TIME SIGNALS:

Sampling theorem, application, frequency domain representation of sampling, reconstruction of band limited signal
from its samples. Discrete time processing of continuous time signals, changing the sampling rate using discrete
time processing.

UNIT4. Z-TRANSFORM:
Introduction, properties of the region of convergence, properties of the Z-transform, inversion of the Z-transform,
applications of Z-transform.

UNITS. BASICS OF DIGITAL FILTERS:

Fundamentals of digital filtering, various types of digital filters, design techniques of digital filters : window
technique for FIR, bi-linear transformation and backward difference methods for IR filter design, analysis of finite
word length effects in DSP,FIR &IIR Filter structure-direct1,direct2,cascadeand parallel,

Application of DSP.

UNIT6. MULTIRATE DIGITAL SIGNAL PROCESSING:

Introduction to multirate digital signal processing, sampling rate conversion, filter structures, multistage decimator
and interpolators, digital filter banks.

TEXT BOOKS :
1. Digital Signal Processing : Proakis and Manolakis; PHI
2. Digital Signal Processing: Salivahanan, Vallavaraj and Gnanapriya; TMH

REFERENCE BOOKS:
1. Digital Signal Processing: Alon V. Oppenhelm;PHI

2. Digital Signal processing(I1-Edition): Mitra, TMH



EIC-404 Embedded System Design

LTPCr Theory . 60 Marks
400 4 Class work . 40 Marks
Total . 100 Marks
Duration of Exam : 3 Hrs.
UNIT1. INTRODUCTION:

Different types of Micro-controllers, embedded micro-controller, external memory micro-controller, Processor
architectures: Harvard vs Princeton, CISC vs. RISC, Micro-controller memory types.

Development tools/environment, Intel Hex Format object files, debugging.

UNITS2 ARCHITECTURE OF 8051:

Block diagram, pin Configuration, Functional descriptions of internal

Units-- registers, PSW, internal RAM, ROM, Stack, Oscillator and Clock. Other features--1/0O Pins, Ports and
Circuits, Counters and timers, Serial data transmission /reception.

Interrupts--Timer flag interrupt, serial communication interrupt, External interrupt, software generated interrupts.
UNIT3. PROGRAMMING OF 8051:

Instruction format, addressing modes, Data transfer instructions, logical instructions, arithmetic instructions, Jump
and Call instructions. Interrupts and interrupt handler subroutines. Development of assembly Language programs
UNIT4. ARCHITECTURE OF PIC:

Block diagram, pin Configuration, Functional descriptions of internal blocks—program memory considerations,
register file structure. registers, oscillators and clock.

Other features--1/0 Pins, Counters and timers, Watchdog timer, SPI port USART.

Interrupts—Interrupt structure.

UNITS. APPLICATION DESIGN & HARDWARE INTERFACING WITH 8051 & PIC:
Hardware Interfacing with LED, Seven segment LED, LCD, Switches and stepper motor.

TEXT BOOKS:
1. Design with PIC Micro-controller by John B. Peatman, Pearson.
2. The 8051 microcontroller and embedded system by M.A.Mazidi, PHI

REFERENCE BOOKS:
1. Programming and customizing the 8051 micro-controller- Predko, TMH.
2. Designing Embedded Hardware: John Catsoulis: Shroff Pub and Dist.

3. Programming embedded systems in C and C++: Michael Barr: Shroff Pub and distr.



EIC-406 Operation Research

LTPCr Theory . 60 Marks
400 4 Class work : 40 Marks
Total . 100 Marks
Duration of Exam : 3 Hrs.
Part-A

Different types of o.r. models, their construction and general methods of solution. Linear Programming problem-
Formulation and graphical solution. The standard form of the L.P.model. The simplex method. Thedual of L.P.P.
Primal-dual relation ship. Dual simplex method. Sensitivity analysis. Transportation problem, its solution and
applications. Theassignment model. Travelling salesman problem.

Part-B
Network minimisation. Shortest route problem. Maximum flow problem. Project of scheduling by PERT, CPM
Critical path calculations. Construction of the time chart and resource leveling, Integer programming-examples,
method of and algorithms [cutting plane algorithm only] Dynamic Programming- Examples of D.P.models.
Bellman‘s Principle of optimality and method of recursive optimization [ simple problems only involving upto one
constraint]

Books Suggested:

1. Taha H.A Operations Research-An Introduction, PHI
2. Wanger H.M, Principles of Operation Research, PHI



EIC-408 Robotics Engineering and Automation

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.

Fundamentals: historical information, robot components, Robot characteristics, Robot anatomy, Basic
structure of robots, Resolution, Accuracy and repeatability

Robot Kinematics : Position Analysis forward and inverse kinematics of robots, Including frame
representations, Transformations, position and orientation analysis and the Denavit—Hartenberg
representation of robot kinematics, The manipulators, The wrist motion and grippers.

Differential motions, Inverse Manipulator Kinematics: Differential motions and velocity analysis of
robots and frames.

Robot Dynamic Analysis and Forces: Analysis of robot dynamics and forces, Lagrangian mechanics is
used as the primary method of analysis and development.

Trajectory Planning: Methods of path and trajectory planning, Both in joint—space and in
Cartesian—space.

Actuators and Sensors: Actuators, including hydraulic devices, Electric motors such as DC servomotors
and stepper motors, Pneumatic devices, as well as many other novel actuators, It also covers
microprocessor control of these actuators, Mechatronics, Tactile sensors, Proximity and range sensors,
Force and torque sensors, Uses of sensors in robotics

Robot Programming, Systems and Applications: Robot languages, Method of robots programming,
Lead through programming methods, A robot programs as a path in space, Motion interpolation, WAIT,
SIGNAL and DELAY commands, Branching capabilities and limitation of lead through methods and
robotic applications.

Fuzzy Logic Control: Basic principles of fuzzy logic and its applications in microprocessor control and
robotics.

Recommended Books

1. Gonzalez, R. C., Fu, K. S. and Lee, C.S.G., Robotics Control Sensing, Vision and Intelligence, McGraw Hill
(1987).

2. Koren,Y., Robotics for Engineers, McGraw Hill (1985).

3.Niku, S.B., Introduction to Robotics, Analysis, Systems, Applications, Dorling Kingsley (2006).

4.Predko, M., Programming robot controllers, McGraw Hill (2002).



EIC-410 Fuzzy Control System

LTPCr Theory : 60 Marks
40014 Class work : 40 Marks
Total . 100 Marks

Duration of Exam : 3 Hrs.

UNIT 1: INTRODUCTION
Fuzzy control from an industrial perspective, knowledge based controllers, knowledge representation in KBC*s.

UNIT 2: THE MATHEMATICS OF FUZZY CONTROL

Vagueness, fuzzy logic v/s probability theory, fuzzy sets, their properties and operations on fuzzy sets, fuzzy
relations and operations on fuzzy relations, the Extension principle, fuzzy propositions, the compositional rule of
inference, different implications, representing a set of rules

UNIT 3: FKBC DESIGN PARAMETERS

The PKBC architecture, choice of variables and content of rules, derivation of rules, choice of membership
functions, choice of scaling factors, choice of fuzzification procedure, choice of defuzzification procedure,
comparison and evaluation of defuzzification methods.

UNIT 4: NON LINEAR FUZZY CONTROL
The control problem, the FKBC as a non-linear transfer element, types of FKBC such as PID-like FKBC, sliding
mode FKBC, SUGENO FKBC.

UNIT 5:ADAPTIVE FUZZY CONTROL

Design and performance evaluation, approaches to design such as membership function tuning using gradient
descent, membership function tuning using performance criteria, the self organizing controller, model based
controller.

UNIT 6:STABILITY OF FUZZY CONTROL SYSTEMS
The state approach, stability and robustness indices, input output stability, circle criterion, the conicity criterion.

TEXTBOOK
An Introduction to Fuzzy Control: D.Driankov, H. Hellendoorn and M. Reinfrank; Narosa

REFERENCE BOOKS
Fuzzy Control Systems; Abraham Kandel and Gideon Imngholz; Narosa



EIC-412A Stochastic Processes

LTPCr Theory . 60 Marks
40014 Class work . 40 Marks
Total ;100 Marks

Duration of Exam  : 3 Hrs.
UNIT 1 Probability :Set definitions and set operations, Axioms of probability Joint and conditional
probability , Independent events Combined experiments Bernoulli trials ,total probability and Bayes
Theorem

UNIT 2 Random Variables The random variable ,concept CDF, PDF Some Important r. v.‘s,
Conditional distribution and density functions, Expectation ,Moments, Characteristic function ,random
process of one random variable Properties of joint distribution and joint density, Conditional distribution ,
Expected value of a function of r. v.s , Joint characteristic functions

UNIT3 Random Processes — Concept of a random process, Stationarity and independence ,Correlation
functions and their properties Gaussian random process Poisson random process , Power Spectral Density
and its properties ,Relationship between PSD and autocorrelation function

UNIT 4 Estimation: Introduction, development of parameter estimators, estimation of stochastic
processes, applications. Least —square estimation. Linear least squares problem, generalized least square
problem. Sequential least squares, non-linear least squares theory.

UNITS5 Characteristics of estimators: Sufficient statistics, Good estimators. Analysis of estimation
errors. Mean square and minimum variance estimators.

UNIT6 Maximum a posteriori and maximum likelihood estimators. Numerical solution of least —
Maximum a posteriori and maximum likelihood estimators. Numerical solution of least — squares and
maximum likelihood estimation problems. Sequential estimators

TEXT BOOKS:

1. Childers, Probability and random processes, The McGraw-Hill companies Inc.,

1997.

2. Harold W. Sorenson, Parameter Estimation, Principles and Problems, Marcel Dekker Inc., 1980.



EIC-412B Intelligent Instrumentation

LTPCr Theory . 60 Marks
40014 Class work . 40 Marks
Total ;100 Marks

Duration of Exam  : 3 Hrs.
UNIT 1: INTRODUCTION:
Definition of an intelligent instrumentation system: Static and Dynamic characteristics of intelligent
instrumentation; feature of intelligent instrumentation; Block Diagram of an intelligent instrumentation.

UNIT 2: INSTRUMENTATION/COMPUTER NETWORKS:
Serial & parallel interfaces; serial communication standards; parallel data bus; EEE 488bus; Local area networks
(LANSs): Star networks, Ring & bus networks, Fiber optic distributed networks.

UNIT 3: VIRTUAL INSTRUMENTATION:

Introduction to graphical programming data flow & graphical programming techniques, advantage of Virtual
Instrumentation techniques, Virtual Instrumentations and sub Virtual Instrumentation loops and charts, arrays,
clusters and graphs, case and sequence structure, formula notes, string and file Input/Output.

UNIT 4: INTRERFACING INSTRUMENTS & COMPUTERS:

Basic issues of interfacing; Address decoding; Data transfer control; A/D converter, D/A converter; other interface
consideration.

UNIT5: ANALYSIS TECHNIQUE:

DSP software, Measurement filters and wavelets, windows, curve fitting probability and statistics.

TEXT BOOKS:
1. Intelligent instrumentation :G.C. Barney: PHI
2. Labview for every one: Lisa, K. Wells and Jeffery Travis: PHI

REFRENCES;
1. Principles of measurement & instrumentation: Alan S. Moris; PHI
2. Labview graphical programming 2" edition: Gray Johanson; TMH



EIC-412 C Micro Sensors

LTPCr Theory ;60 Marks
4004 Class work : 40 Marks
Total : 100 Marks

Duration of Exam : 3 Hrs.

MEMS Technology: Introduction Nanotechnology and MEMS, MEMS design and fabrication
technology, Lithography, Etching, MEMS material, Bulk micromachining, Surface micromachining,
Microactuator, Electrostatic actuation , Microfluidics.

MEMS types and their applications: Mechanical MEMS: Strain and pressure sensors, Accelerometers
etc., Electromagnetic MEMS — Micromotors, Wireless and GPS MEMS etc.

Magnetic MEMS: Hall effect sensors, SQUID magnetometers, Optical MEMS: Micromachined fiber
optic component, Optical sensors, Thermal MEMS: Thermomechanical and thermo—electrical actuators,
Peltier heat pumps.

Bio MEMS: Introduction to BioMEMS, Introduction to Cell Electrophysiology, Silicon
Microfabrication, Microfluidics and BioMEMS applications. MEMS for Drug delivery.

Recommended Books

1. Gardner, J. W., Microsensors, Principles and Applications, John Wiley (2008).

2. Gregory T. Korvacs, Micromachined Transducer sourcebook, McGraw Hill (1998).

3. Turner, A.P.F., and Wilson, G.S., Biosensors—Fundamentals and applications, Oxford
University Press (2005).

4. William T., Micromechanics and MEMS, TEEE Press (1997).



EIC-412D Adaptive Control

LTPCr Theory : 60 Marks
400 4 Class work : 40 Marks
Total : 100 Marks

Duration of Exam : 3 Hrs.

UNIT1 INTRODUCTION

Adaptive schemes, adaptive control theory, adaptive control problem

UNIT2 REAL TIME PARAMETER ESTIMATION

Introduction, least square &regression model, estimating parameters in dynamical system ,experimental
conditions ,properties of recursive estimators, implementation issues

UNIT 3 MODEL REFERENCE ADAPTIVR SYSTEM

Introduction The MRAS problem ,The gradient approach, MRAS based on stability theory ,direct MRAS
for general linear system ,MRAS for partially known system

UNIT 4 SELF TUNING REGULATION

The basic idea, Indirect Self Tuning Regulators, Direct self tuning regulators ,unification of self tuning
regulators, linear quadratic STRs, adaptive predictive control

UNITS5 STABILITY, CONVERGENCE &ROBUSTNESS

Introduction global stability, convergence, averaging, robustness, stochastic averaging, parameterization,
instability mechanism, universal stabilizers

UNIT6 STOCHASTIC ADAPTIVE CONTROL

Introduction, problem formulation, dual control, suboptimal strategies

UNIT6 AUTO TUNING

Introduction, PID control, transient response methods, methods based on relay feedback

TEXT BOOK:

Adaptive control: Kail Johan Astron &Bjorn Witten marks: Westley Publishing Company
REFERENCE BOOK:

Adaptive control: Shankar Sastry &Marc Bodson:PHI



LTPCr Internal Marks . 30 Marks

0021 External Marks . 20 Marks
Total . 50 Marks
Duration of Exam : 3 Hrs.

LIST OF EXPERIMENTS:

Perform the experiments using MATLAB:

1. To represent basic signals (Unit step, unit impulse, ramp, exponential, sine and cosine).
2. To develop program for discrete convolution.

3. To develop program for discrete correlation.

4. To understand stability test.

5. To understand sampling theorem.

6. Todesign analog filter(low-pass, high pass, band-pass, band-stop).

7. To design digital IIR filters(low-pass, high pass, band-pass, band-stop).

8. To design FIR filters using windows technique.

9. To design a program to compare direct realization values of IIR digital filter

10. To develop a program for computing parallel realization values of IIR digital filter.

11. To develop a program for computing cascade realization values of IIR digital filter

12. To develop a program for computing inverse Z-transform of a rational transfer function.]

NOTE: At least ten experiments have to be performed in the semester; out of which at least seven experiments
should be performed from above list. Remaining three experiments may either be performed from the above list or
designed & set by the concerned institution.


















Syllabus & Scheme for

M.Tech. (ECE)

Department of Electronics Engineering

YMCA University of Science & Technology, Faridabad
(Haryana)




M.Tech. (Electronics and Communication Engineering) Syllabus

Total Credit requirement of the course: 71 Max Marks: 2250
Core Courses : 10 labs : 06
Elective Courses : 02 Seminar : 01
Project/Dissertation : 02

First Semester

Subject | Subject Credit(L-T-P) | Marks | Weightage
Code Theory | Sessional
(Ext.) | (int.)
E501C Advanced Microprocessor &Micro Controllers 4 (4-0-0) 60 40
E503C Satellite & pace communication 4 (4-0-0) 60 40
ES05C | Data Communication & Networking 4 (4-00) |60 40
E507C | Information & 4 (4-0-0) |60 40
Communication Theory
E509C | Satellite Communication Lab 1 (0-0-2) |20 30
E511C | Advanced Microprocessor &Micro Controllerslab [ 1 (0-0-2) |20 30
E513C | Data Communication & Networking Lab 1 (0-02) |20 30
Total: 197(16:0%6) |300 | 250



Highlight
E501C
E503C
E505C
E507C
E509C
E511C
E513C
Subject
Advanced Microprocessor &Micro Controllers
Satellite &Space communication
Data Communication & Networking
Information &
Communication Theory
Satellite Communication Lab
Credit(L-T-P) Marks
Theory
(Ext.)
4 (4-0-0)
4 (4-0-0)
4 (4-0-0)
4 (4-0-0)
1 (0-0-2)
Advanced Microprocessor &Micro Controllers lab 1 (0-0-2)
1 (0-0-2)
Data Communication & Networking Lab
Total:
19 (16-0-6)
60
60
60
60
20
20
20
300
Weightage
Sessional
(Int.)
40
40
40
40
30
30
30


Second Semester

Subject | Subject Credit(L-T- | Marks | Weightage
Code P) Theory | Sessional
(Ext.) (Int.)

E502C Advanced Digital Signal Processing 4 (4-0-0) 60 40
E504C Optical Communication 4 (4-0-0) 60 40
E506C Wireless Communication 4 (4-0-0) 60 40

Elective 1* 4 (4-0-0) 60 40
E518C Optical Communication Lab 1 (0-0-2) 20 30
E520C Advanced Digital Signal Processing lab 1 (0-0-2) 20 30
E522C Seminar 1 (0-0-2) 50

Total: 19 (16-0-6) | 280 270
Third Semester
Subject | Subject Credit(L-T-P) | Marks | Weightage
Code Theory | Sessional

(Ext.) | (Int.)

E601C Electronic System Design 60 40
E603C | Digital Communication 60 40
E605C | Security in Communication Network 60 40

Elective Il * 60 40
E617C | MATLAB 20 30
E619C | Minor Project 80 120

Total: 340 310
Fourth Semester
Subject code Subject Credit (L-T-P) Marks Theory Weightage

(Ext.) Sessional (Int.)
E702C Dissertation 12 (0-0-24) 200 300
Total: 12 (0-0-24) 200 300

*The students will have to select subject from list of electives as given

below :



Highlight
E502C
E504C
Advanced Digital Signal Processing
Optical Communication
E506C Wireless Communication
Elective 1 *
E518C
E520C
E522C
Optical Communication Lab
Advanced Digital Signal Processing lab
Seminar

Highlight
E601C
E603C
E605C
Subject
Electronic System Design
Digital Communication
Security in Communication Network
Elective II *
E617C MATLAB
E619C Minor Project

Highlight
4 (4-0-0)
4 (4-0-0)
4 (4-0-0)
4 (4-0-0)
1 (0-0-2)
4 (0-0-8)
21 (16-0-10)
Marks
Theory
(Ext.)
60
60
60
60
20
80
340
Weightage
Sessional
(Int.)
40
40
40
40
30
120

Highlight
E702C
Dissertation
Total:
Credit (L-T-P) Marks Theory
(Ext.)
12 (0-0-24)
12 (0-0-24)
200
200
Weightage
Sessional (Int.)
300


ELECTIVE I

CODE SUBJECT
E508C VLS|

E510C Nano Technology

E512C Data Structure & Programming Language
E514C Multimedia System

E516C Statistical Method

ELECTIVE Il

CODE SUBJECT

E607C Image Processing

E609C Neural Networks And Fuzzy Logic
E611C Embedded System

E613C Advanced Mathematics for Engineers
E615C Semiconductor Device Modeling



Highlight
E508C
E510C
E512C
E514C
E516C
SUBJECT
VLSI
Nano Technology
Data Structure & Programming Language
Multimedia System
Statistical Method

Highlight
E607C
E609C
E611C
E613C
E615C

Highlight
Image Processing
Neural Networks And Fuzzy Logic
Embedded System
Advanced Mathematics for Engineers
Semiconductor Device Modeling


ADVANCED MICROPROCESSOR &MICRO CONTROLLERS

EC-501C LTP

4--
Unit 1
Design of basic microprocessor architectural Concepts :Microprocessor architecture, word Lengths,
addressable memory, Microprocessor's speed architectural characteristics, registers, instruction,
memory addressing architecture ,ALU, GPR's Control logic & internal data bus.

Unit 2

Microprocessor Instructions &Communication: Instruction Set ,Mnemonics, Basic Instruction Types ,
Addressing modes ,Microprocessor |/O connecting 1/O put to Microprocessor ,Polling and Interrupts,
Interrupt and OM. Controllers.

Unit 3
Microcontroller: Introduction 8051 architecture and programming model. Internal RAM and registers,
I/0 ports, Interrupt system &Instruction sets.

Unit 4

Advanced Micro processors: Intel X86 family of advanced Microprocessor, programming model for 86
family. X86 addressing modes, instruction set, hardware of 186, 286, 386, 486 & Pentium processors.
Motorola 68 XXX family of microprocessor, 68 XXX addressing modes, instruction set, hardware.

Unit 5
Microprocessor 110: Data Communication, parallel /0 serial communication, Serial interface and UART,
modems, 1/O devices, D/A,A/D interface, special I/0O devices.

Unit 6

Developing Microprocessor Based Products: Introduction to the Design Process, Preparing the
specifications, Developing a design, Implementing and Testing and design, Regulatory Compliance
Testing, design tool for Microprocessor Development.

Text Books:
1. C.M. Gilmore, "Microprocessors Principals and Application", MGH
2. Rajkamal, "Embedded System, Architecture &Programming", TMH

Reference Books:
1. Berry B. Berry, " Inter Series of microprocessors", PHI

2. D. V. Hall, "Microprocessor &Interfacing", TMH
3. Peatman, "Microprocessor Based System Design", Pearson



SATELLITE AND SPACE COMMUNICATION

EC-503C LTP
4--

Unit 1

Introduction: Satellite communication, Brief History.

Unit 2
Orbits of satellite: Low, medium and Geo synchronous mam characteristics, Angle period,
Returningperiod, Angle of Evaluation, Propagation Delay, Orbital Spacing.

Unit 3
Satellite Links: Delay transponders, Earth Stations, Antennas and Earth coverage, Altitude andeclipses.

Unit 4
Earth space propagation effects: Frequency window, Free space loss, Atmospheric absorption,Rainfall
Attenuation, lonospheric scintillation, Telemetry, Tracking and command of satellites.

Unit 5
Detection: QPSK offset QPSK and MSK. Coherent and non-coherent detection, Error rateperformance.

Unit 6

Synchronization: Principle and techniques, Multiple Access Techniques, FDMA, SPADE system, TDMA
system, concept and configuration, system timing frames format, SSMA-Basu Principles,YSAT, Random
access, space communication, link design description of operational in TELSAT and INSAT system.

Text Books:
1. J. Martin: Communication Satellite System, PH Englewood.
2. D.C.Aggarwal: Satellite Communication, Khanna Publishers.

Reference Books:
1. Tri Ha Digital Satellite Communication Tata McGraw Hill.
2. Harry and Yam Trees: Satellite Communication, IEEE Proceedings, 1979.



DATA COMMUNICATION NETWORKING

EC-505C LTP
4--

Unit1l
Introduction to Data Transmission: Overview of Data Communication and networking, Analog and Digital
Data Transmission, Transmission Impairments, Various Transmission Media, Data Encoding.

Unit 2
Digital Data Communication Techniques: Asynchronous And Synchronous Transmission, Error Detection
and correction techniques, Physical interfaces

Unit 3
Data Link Control: Link Configurations, Protocol principles (Error control, Flow control), Bit Oriented and
character oriented protocol, Data link layer services, Link Control.

Unit 4
Multiplexing: F.D.M. Synchronous TDM, Statistical TDM

Unit 5

Communication Networking Techniques: Communication Networks, Circuit Switching, Message
Switching, Packet Switching, Local Networking Technology, The bus / tree topology, the ring topology,
Medium Access control protocols (CSMAICD, Token ring, FDDI, DQDB).

Unit 6

Computer Communication Architecture: OSI and TCP/IP Model, Protocol And Architecture, Networking
Access protocols, Inter Networking, Transport layer Protocols,

Session Service And Protocols, and Presentation! Application protocols

Unit 7
ISDN Networks: Concepts &Architecture, Protocols

Text Books:
1. William Stallings, "Data and Computer Communication", PHI, 4t Ed.
2. Forouzan, "Data communications and networking", TMH

Reference Books:
1. Andrew Tanenbaum, "Computer Networking", PHI
2. Godbole, "Data communications and network", TMH



INFORMATION &COMMUNICATION THEORY

EC-507C LTP
q--

Unit 1
Information Theory: Concept of Information and Entropy, Shanon's theorems, Channel Capacity Self
information, Discrete and Continuous entropy, Mutual and joint information, Redundancy.

Unit 2
Coding Theory: Source encoding &channel encoding, Error detection & Correction, Various codes for
channel coding, Rate Distortion functions.

Unit 3

Codes used in Information Theory: Linear block codes, systematic linear codes& optimum coding for
Binary symmetric channel, The Generator & parity check matrices, Syndrome decoding & Symmetric
channels, Hamming codes, Weight enumerator, Perfect codes, BCH codes, Idempotent &Mattson
Solomon polynomials, Reed Solomon codes, Justeen codes, MDS codes & generalized BCH codes,
Convolution codes & Viterbi decoding algorithm.

Unit 4
Performance of codes: Performance of linear block codes & convolution codes, code incurable error
probability Upper & lower bounds.

Text books:
1. Blahut R.E., Theory and practice of error control codes, A WL1983.
2. Wilson, Digital Modulation and coding, Pearson

Reference Books:

1. B.P. Lathi, Communication System, Oxford

2. Ranjan Bose, Information Theory, Coding & Cryptography, TMH

3. Dass., S.K. Malik & P.K. Chatterjee, Principles of digitals communication



SATELLITE COMMUNICATION LAB

E509C

The practical will be based on Satellite communication course.

ADVANCED MICROPROCESSOR &MVICRO CONTROLLER LAB
E511C

The practical will be based on Satellite communication course.

DATA COMMUNICATION NETWORKING LAB

E513C

The practical will be based on Satellite communication course.

LTP

LTP

LTP



ADVANCED DIGITAL SIGNAL PROCESSING

EC-502C LTP
4--

Unit 1

Introduction of DSP: Introduction to Signal Processing, Discrete Linear Systems, superposition Principle,

Unit-Sample response, stability &causality Criterion.

Unit 2

Fourier Transform &inverse Fourier transform: Frequency domain design of digital filters, Fourier
transform, use of Fourier transform in Signal processing. The inverse fourier transform, Sampling
continuous function to generate a sequence, Reconstruction of continuous —time signals from Discrete-
time sequences.

Unit 3

DFT &FFT &Z transform with Applications: Discrete Fourier transform, properties of DFT, Circular
Convolution, Fast Fourier Transform, Realizations of OFT. The z transform, the system function of a
digital filter, Digital Filter implementation from the system function, the inverse Z- transform, properties
&applications, Special computation of finite sequences, sequence of infinite length &continuous time
signals, computation of fourier series &time sequences from spectra.

Unit 4

Digital Filter Structure & mplementation: Linearity, time- invariance &causality, the discrete convolution,
the transfer function, stability tests, steady state response, Amplitude &Phase characteristics,
stabilization procedure, Ideal LP Filter, Physical reliability &specifications.FIR Filters, Truncation
windowing &Delays, design example, IIR Filters: Review of design of analog filters &analog frequency
transformation. Digital frequency transformation. Design of LP filters using impulse invariance method,
Bilinear transformation, Phase equalizer, digital all pass filters.

Unit 5

Implementation of Filters: Realization block diagrams, Cascade &parallel realization, effect of infinite-
word length, transfer function of degree 1&2, Sensitivity comparisons, effects of finite precision
arithmetic on Digital filters.

TextBooks
1. Alam V. Oppenheim &Ronald W. Schafer, "Digital Signal Processing" PHI.
2. JG Proakis, "Digital Signal Processing", (PHI) 3rd Edition.

Reference Books
1. Rabiner&Gold, "Theory &application of digital Signal Processing", PHI 1992. 2.
Roman kuc, "Introduction to Digital Signal Processing," McGraw hill Edition.
2. Roman Kuc, “Introduction to Digital Signal Processing”, McGraw hill Edition



OPTICAL COMMUNICATION
EC-504C LTP
4--

Unit 1

Introduction: General Communication system, Elements of fiber communication link, Advantages and
disadvantages of optical fiber communication ,Application of optical fiber communications, limitation of
optical fiber communications

Unit 2

Optical fiber cross section and index profile, propagation of light wave in optical fiber, Ray theory and
electromagnetic mode theory for optical propagation, step index and graded index fibers, critical angle,
Acceptance angle, Numerical Aperture.

Unit 3

Attenuation, Material Absorption, scattering losses (Rayleigh Scattering),Fiber bend losses, Core and
Cladding losses, Dispersion in optical fiber, Intermodal dispersion, Intermodal dispersion , pulse spread
by material dispersion ,dispersion shifted and dispersion flattered fiber.

Unit 4

Optical Sources: Principal of light emitting diode (LED), LED Power and Efficiency, Characteristic of LED ,
LASER , Basic concept: Absorption and Emission of Radiation, population inversion , spontaneous
emission , Efficiency of LASER ,Laser to fiber Coupling ,Advantages of LASER over LED.

Unit 5

Optical Detector: Principal for optical detection ,Characteristics of Photo Detectors, P.N Photo Diodes,
P.LN Photo Diodes, Response time of photodiode , Avalanche photodiode , Silicon Reach through
Avalanche photodiode, Multiplication factor, Noise in APD.

Unit 6

Introduction of optical communication system , Drive circuits for LED operation, Drive circuits for LASER
operation, Optical receiver , Preamplifier , Automatic gain control ,Link power Budget ,Rise time budget,
Homodyne and heterodyne detection ,Phase diversity receiver ,Optical TDM ,WDM.

Text books :
1. John Gowar, "Optical Communication Systems", PHI.
2.Gerd Keiser, "Optical Fiber Communication", TMH

Reference Books:
1. Franz JH & Jain VK, "Optical Communication", Narosa Pub Ins
2. John M. Senior, "Optical Communication", PHI



WIRELESS MOBILE COMMUNICATION

EC-506C LTP
q--

Unit 1

Introduction to mobile radio systems: Paging systems, cordless telephone system, Cellular
telephonesystems- Cellular concept, frequency reuse, channel assignment strategies, Interference and
systemcapacity, trunking and grade of service, cell splitting, sectoring, microcell zone concept, HO
Strategies.

Unit 2

Mobile radio propagation: mechanism, free space path loss, log-distance path loss models,
Okumaramodel, Hata model, PCS model, Wideband PCS microcell model, indoor propagation models,
Jake'schannel model, Multi path characteristics of radio waves, signal fading, Time dispersion,
Dopplerspread, coherence time LCR, fading statistics, diversity techniques.

Unit 3

Introduction to spread spectrum communication, multiple access techniques used in mobile
wirelesscommunication: FDMAffDMA/CDMA, Cellular CDMA, packet radio protocols, CSMA,reservation
protocols, capacity of cellular CDMA, soft HO.

Unit 4

Wireless systems and standards: GSM standards, signaling and call control, mobility
management,location tracing, wireless data networking, packet error modeling on fading channels,
Performanceanalysis of link and transport layer protocols over wireless channels, mobile data
networking(mobile IP), wireless data services, 1S-95, GPRS.

Text Books:

1. T. S. Rappaport, "wireless Communications: Principles and practices", PHI 1996.

2.William C. Y. Lee, " Mobile Cellular Telecommunications, Analog and Digital Systems", 2nd ed,
MGH-1995.

Reference Books:

1. Kaveh Pahlavan & Allen H. Levesque, "Wireless Information Networks", Wiley series
inTelecommunications and signal processing.

2. Kamilo Feher: Wireless Digital communications, Modulation and Spread SpectrumApplications PHI
2001.



VLSI (E508C)

UNIT | REVIEW OF MOS TECHNOLOGY
Evolution of VLSI technology, VLSI Design Flow, Basic MOS Transistor: Enhancement and depletion
mode, MOS structure, NMOS, PMOS and CMOS fabrication.

UNIT Il ELECTRICAL PROPERTIES OF MOS

Threshold voltage, MOSFET current voltage characteristics, second order effects, MOS inverters: VTC
characteristics of NMOS inverter, CMOS inverter and Bi-CMOS inverter. Noise margins, Latch-up in
CMOS circuits.

UNIT 11l DESIGN PROCESS
Physical design of simple and complex logic gates using NMOS and CMOS technology, Stick diagrams,
NMOS Design Style. CMOS Design Style, Lambda based Design Rules. Layout.

UNIT IV MOS TRANSISTOR SWITCHING CHARACTERISTICS
Sheet resistance, area capacitance, inverter delay. Switching power dissipation of CMOS inverters.

JINIT V DYANAMIC LOGIC CIRCUITS
CMOS Logic Structure: Complementary CMOS Logic, Pseudo NMOS Logic, Dynamic CMOS Logic, CMOS
Domino Logic, Clocked CMOS Logic, Pass Transistor Logic, CMOS transmission gate Logic

UNIT VI SCALING OF MOS CIRCUITS
Scaling models, scaling factor for device parameters, Advantages and Limitations of scaling.

UNIT VII SUBSYSTEM DESIGN
Architectural issues in VLSI, Design of CMOS parity generator, Multiplexer, n-Bit Comparator,
Incrementer/Decrementer, ALU subsystem.

TEXT BOOKS:

1. Kang and Leblebici “CMOS Digital integrated circuits” TMH 2003.

2. Pucknell D.A and Eshrachain K. “Basic VLS| Design Systems & circuits”(PHI)
3. Introduction to Digital Circuits: Rabaey (PH)



NANO TECHNOLOGY

E510C LTP
4 - -

Unit 1

Atomic structure: Basic crystallography, Crystals and their imperfection, Diffusion, Nucleation
and crystallization, metals, Semiconductor & Insulators, Phase transformation, Ceramic
materials.

Unit 2

Physical properties of materials: Electrical & Thermal properties, Optical properties of material,
magnetic properties of materials,Density of state,Coulomb blockade, Kondo effect, Hall
effect,Quantum hall Effect.

Unit 3

Nanostructure:Introduction to Nanotechnology, Zero dimensional Nanostructure — Nano
particles, One Dimensional Nanostructue — Nano wires & Nano rods, Two Dimensional Nano
structure-Films, Special Nano materials, Nano structures fabricated by physical techniques,
Properties of Nano materials,application of Nano structure, Basics of Nano Electronics.

Unit 3

Characterization of Nano materials: SPM Techniques — Scanning Tunneling Microscopy,Atomic
force Microscopy, Magnetic force Microscopy, Electron Microscopy — Scanning Electron
Microscope, Transmission Electron Microscope.

Reference Books:

1. Introduction to solid state physics : C .Kittel

2. Introduction to theory of Solids . H.M. Roenberg
3. Physics & Chemistry of materials : Joel I. Gersten
4. Handbook of Nanotechnology : Bharat Bhushan



DATA STRUCTURE & PROGRAMMING LANGUAGE

E512C LTP

Unit 1

Re C/C++ : fundamentals, expressions, selection statements, loops, functions, recursive
functions, pointers, introduction to OOPS ; encapsulation, excess modifiers, polymorphism,
inheritance overriding methods, abstract classes.

Unit 2
Fundamental Notation: Primitive and Composite data type, time and space complexity.

Unit 3
Data Structure: Stacks, queues, arrays, linked list, trees and graphs.

Unit 4
File Structure: Indexing structure like B-trees, ISAM, hashing technique for direct method files,
inverted list, Multilist.

Unit 5
Sorting: Internal and external sorts, searching techniques, merging algorithm.



MULTIMEDIA SYSTEMS
E514C LTP
4 - -
Unit 1
Introduction: Concept of Multimedia, Emerging Applications, Multimedia Systems and

Appliances.Distributed Multimedia Systems, Synchronization, Orchestration and QOS Architecture
standards.

Unit 2
Digital audio representation and processing: Audio in computer applications, its digitalrepresentation,
transmission and digital processing, speech recognition and generation.

Unit 3
Digital video and image compression: Video compression techniques and standardization of algorithms,
JPEG, MPEG, DVI technology.

Unit 4

Multimedia Information Systems: Workstation OS, New OS support, Real Time Mach, Multimediasystem
service architecture, Media Stream Protocol, service and window system, client control ofcontinuous
media, Hyper applications. Multimedia Information systems, File system support, DataModels.

Unit 5

Multimedia communication systems: Public Network services and N/W Protocols, Quick timeMovie File
(QMF), format, OMFI, MHEG, Format function Real time Interchange, Track Modeland Object Model
Teleconferencing systems, Shared Amlication Architectures, EmbeddedDistributed objects, Multimedia
conferencing architecture, architecture of team workstation.

Unit 6

Multimedia and Internet: The internet, client server technology, Communication Protocols, Internet
Addressing, WWW, HTML, and Web Authorizing, Web page browsers and development,bandwidth .and
applications considerations, Design Considerations for Web pages, AccessingContent on internet

TextBooks:
1 John F. KoegelBufod, "Multimedia Systems", Addison Wesley, Edition. 2000
2.David Hillman, "Multimedia Technology and Application", Galgotia Publication - Edition 1998.

Reference Books:
1. Fred Halsall, "Multimedia Communications", Pearson
2. Rao, Bojkovic&Milovanovic, "Multimedia Comm. System: Techniology , Std. & Network", PHI



STATISTICAL METHODS
E516C LTP
4 - -
Unitl
Random variables and distribution function. Probability mass and probability density function, Two
dimensional random variables: joint, Marginal and conditional distributions, Independence of random
variables. Moments, Expectation, Variance covariance, conditional expectation.

Unit 2
Probability generating and Moment generating functions, Characteristic function.Inversion and
uniqueness theorems of characteristic function.

Unit 3
Probability distributions; Binominal, Poisson, Geometric, Negative Binomial, Uniform, Exponential, Beta,
Gamma, Weibull and Normal

Unit 4
General/Stochastic Process, definition, classification and examples, compound distribution, Random
walk Gambler's ruin problem.

Unit 5
Markov chains, higher transition probabilities. Classification of states and chain, determination of higher
transition probabilities, Stability of Markov systems, limiting behavior.

Unit 6
Poisson process and related distribution, Generalization of Poisson process.Birth process. Generalized
Birth death processes, Linear Birth death processes.

Unit 7
Queueing systems, general concepts, Queueing models IMIM/I, MIMII/R, MIMIC, MIM/<XJ, MIM/C/C,
MIEkmodels. Machine interference problem.

TEXTBooks:
1. Bailey, N.T.J: Elements of Stochastic Process
2. K.S Trivedi : Probability and Statistics, PHI, 3<edition

Reference Books:

I. Medhi, J , New International publication

2. Bhatt B.R, Stochastic models

3. Kashyap, B.R.K and Chaudhary, M.L.: An introduction to Queuing Theory



OPTICAL COMMUNICATION LAB
E518C
LTP

The practical will be based on Satellite communication course.

ADVANCED DIGITAL SIGNAL PROCESSING LAB

E520C
LTP

The practical will be based on Satellite communication course.



ELECTRONICS SYSTEM DESIGN

EC601C LTP
4q--

Unit 1
Review of Digital Electronics concept

Unit 2

MSI and LSI Circuits And Their Applications: Arithmetic Circuits, Comparators, Multiplexers, Code
Converters, XOR And AND-OR INVERTER Gates, Wired Logic, Bus Oriented Structures, Tri-State Bus
System, Propagation Delay.

Unit 3

Sequential Machines: The Concept Of Memory, The Binary Cell, The Cell And The Bouncing Switch, Set /
Reset, D, Clocked T, Clocked JK Flip Flop, Design Of Clock FIF, Conversion, Clocking Aspects, Clock Skew,
State Diagram Synchronous Analysis Process, Design Steps For Traditional Synchronous Sequential
Circuits, State Reduction, Design Steps For Next State Decoders, Design Of Out Put Decoders, Counters,
Shift Registers and Memory.

Unit 4

Multi Input System Controller Design: System Controllers, Design Phases And System Documentation,
Defining The System, Timing And Frequency Considerations, Functional, Position And Detailed Flow
Diagram Development, MDS Diagram, Generation, Synchronizing Two System And Choosing Controller,
Architecture, State Assignment, Next State Decoders And Its Maps, Output Decoders, Clock And Power
Supply Requirements, MSI Decoders, Multiplexers In System Controllers, Indirect Addressed
Multiplexers Configurations, Programmable System Controllers, ROM, PLA And PAL Based Design.
Introduction to the CPLD &FPGA.

Unit 5

Asynchronous Finite State Machines: Scope, Asynchronous Analysis, Design Of Asynchronous Machines,
Cycle And Races, Plotting And Reading The Excitation Map, Hazards, Essential Hazards Map Entered
Variable, MEV Approaches To Asynchronous Design, Hazards In Circuit Developed By MEV Method.

Text Books:
1. Fletcher, "An Engineering Approach to Digital Design" PHI 1990
2. Z. Kohavi, "Switching and Finite Automata Theory", TMH

Reference Books
1. Markovitz, "Introduction to Logic Design", TMH
2. Mano, "Digital Design", PHI



DIGITAL COMMUNICATION
E603C
LT P
4 - -

Unit 1

Analog to Digital Conversion: Sampling Theorem, Pulse Amplitude Modulation, Channel bandwidth for
PAM signal, Natural sampling, Flat top sampling, quantization of signals, Quantization error, Pulse Code
Modulation (PCM), The PCM system, Companding, Multiplexing PCM signals, Differential PCM, Delta
Modulation, Adaptive Delta Modulation.

Unit 2

Digital Baseband Transmission : A baseband digital communication system, Digital Data formats, Line
coding and its properties,Various PAM formats or line codes, Unipolar RZ and NRZ, Polar RZ and NRZ,
Bipolar NRZ, Split Phase Manchaster format, Polar Quanternary NRZ format, The Optimum filter,
Matched Filter, Calculation of Probablity of error for matched filter, Intersymbol Interference(ISl), Cause
of intersymbol interference, Nyquist’s criterion for distortion less baseband binary transmission.

Unit 3
Signal Space Analysis : Concept of Additive White Gaussian Noise(AWGN) Channel, Concept of Optimum
Receiver, Geometric representation of signals, Gram —Schmidt Orthogonalisation procedure.

Unit 4

Digital Modulation Techniques : Coherent binary modulation techniques, Coherent binary amplitude
shift keying, Binary Phase Shift Keying(BPSK), Coherent Binary Frequency Shift Keying (BFSK),
Noncoherent binary modulation, Differential Phase Shift Keying (DPSK), Quadrature Phase Shift Keying
(QPSK), Minimum shift Keying (MSK), Calculation of probability of error of BPSK, BFSK, QPSK,
Relationship between bit error rate, symbol error rate, Comparison of modulation techniques.

Text Books:
1. Taub and Schilling, “Principal of Communication System”,TMH
2. S.Haykin, “Digital communication”,Willey Pub.

Reference Books:
1. WayenTomasi, “Electronic Communication System” ,Pearson pub.
2. J.Dass, S.K.Mullick& P.K. Chatterjee, “Principal of Digital Communication” , Willey Eastern Pub



SECURITY IN COMMUNICATION NETWORKS
E605C
LTP
4 - -

Unit -1
Introduction: Security trends, The OSI security architecture, Security attacks, Security services, Security
mechanisms, Models of Internetwork security.

Unit -2
Symmetric Encription and Message Confidentiality: Symmetric encryption principles,Algorithms,Stream
ciphers and RC4, Clipher block modes of operation, Location of encryption devices, Key distribution.

Unit -3
Public Key Cryptography and message Authentication: Different approaches to message authentication,
HMAC, public key cryptography principles and algorithm, Digital signature, Key management.

Unit -4

Network Security Application: Electronic Mail Security, IP security overview, Architecture,
Authentication Header, Encapsulating Security payload, Combining Security Association, Key
management.

Unit -5
Web Security Requirement, Secure Socket layer and transport layer security, Secure Electronic
Transaction, Network management Security.

Reference Books

1. Network Security Essentials: Application and standard, William Stalling(Third edition)
2. Computer network and data communication by Frozen



IMAGE PROCESSING

E607C LTP
4 - -

Unit 1

Introduction: Elements of Storage, Processing Communication Display.

Unit 2

Digital Image Fundamentals: Visual Perception, simple image models, concept of uniform and
nonuniform sampling &quantization, Relationships between pixels-neighbors of pixel, connectivity
labeling of connected components. Relations, equivalence and Transitive closure, Distance measures,
Arithmetic/ Logic operation, Imaging Geometry Basic and perspective transformation stereo imaging.
Unit 3

Image Transforms: Discrete Fourier transform, 2-D Fourier Transforms and its properties. Fast Fourier
transform and its uses. Walsh, Hadamard Discrete cosine, Heir and slant transforms hostelling their
algorithms and computer implementations.

Unit 4

Image Enhancement: Spatial and frequency domain methods point processing, intensity transformation,
Histogram processing image substation and Averaging spatial filtering, LP, HP and homo-morphic felling,
generation of spatial marks, Color image processing.

Unit 5

Image Restoration: Degradation model, digitalization of circulate and block circulate metrics, Algebraic
approved invoice filtering, wiener filter, constrained least square restoration, Interactive restoration in
spatial domain geometric transformation.

Unit 6

Image Compression: Redundancy models, error free compression, Lossy compression, Image
compression standards.

Unit 7

Image Segmentation: Detection of Discontinuity, Edge detection, Boundary detection, Thresholding,
Regional oriented segmentation use of motion in segmentation.

Unit 8

Representation and Description: Image analysis, Pattern and their classes, Decision theoretical methods,
Structural methods, Interpretation.

TextBooks:
I. Anil K Jain, "Fundamentals of Digital Image Processing", PHI Edition 1997.
Il. Keenneth R Castleman, " Digital Image Processing", Pearson

Reference Books:
lll. Rafael C. Gonzalez and Richard E. Woods, "Digital Image Processing", Pearson 2.Chanda&Majumder,
"Digital Image Processing &Analysis", PHI



NEURAL NETWORKS &FUZZY LOGICS

E609C
LTP
4 - -

Unit 1
Introduction: Neural networks characteristics, History of development In neural networks principles,
Artificial neural net terminology, Model of a neuron, Topology.

Unit 2

Learning Methods &Neural network models: types of learning, Supervised, Unsupervised, Reinforcement
learning. Knowledge, representation and acquisition. Basic Hop field model, Basic learning laws,
Unsupervised learning, Competitive learning, Kmeans clustering algorithm, Kohonen's feature maps.

Unit 3

Artificial Neural Networks: Radial basis function neural networks, Basic learning laws in REF nets,
Recurrent back propagation. Introduction to counter propagation networks, CMAC network, and ART
networks.

Unit 4
Applications of neural nets: Applications such as pattern recognition, Pattern mapping, Associative
memories, speech and decision-making.

Unit 5

Fuzzy Logic: Basic concepts of fuzzy logic, Fuzzy vs. Crisp set, linguistic variables, Membership functions
Fuzzy sets & Operations of fuzzy sets Fuzzy IF-THEN rules, Variable inference techniques,De-
Fuzzification, Basic fuzzy inference algorithm ,Fuzzy system design, Antilock Breaking
system(ABS),Industrial applications.

Text Books:
1. J.M. Zurada, "Introduction to artificial neural systems", Jaico Pub.
2. ROSS J.T, "Fuzzy logic with engineering application", TMH

Reference Books:
1. Simon Haykin, "Neural Networks", PHI
2. Ahmad M.lbrahim, "Introduction to applied Fuzzy Electronics", (PHI)
3. P.D. wasserman, "Neural computing theory &practice", (ANZA PUB).



EMBEDDED SYSTEMS

E611C LTP
4 - -

Unit 1
Introduction to embedded system : Background and History of Embedded System, Defination and
Classification, Programming language for embedded system: desirable characterstic of programming
language for embedded system, low-level versus high-level language, main language implementation
issue : control, typing. Major programming languages for embedded systems.Embedded System on a
Chip (SOC) and the use of VLSI designed circuits.
Unit 2
Processor and Memory Organization : Structural units in processor, Processor selection for an
embedded system, Memory devices, Memory selection, Allocation for memory to program segments
and blocks and memory map of a system, DMA, Interfacing Processor. /O Devices-Device 1/0 types and
examples V Synchronous — Iso-synchronous and Asynchronous Communication from serial devices —
Examples of internal serial-communication devices —UART and HDLC —Parallel Port Devices -
Sophisticated interfacing features in Device/ports —Timer and Counting Device.
Unit 3
Microcontroller : Introduction to microcontrollers, Evolution, Microprocessors vs Microcontrollers,
MCS-51 Family Overview, Important Feature, Architecture. 8051 Pin functions,Architecture, Addressing
Modes, Instruction set, Instruction Types.
Unit 4
Programming : Assembly Programming . Timer Registers, Timer modes, Overflow flags, clocking sources,
timer counter interrupts, baud rate generation. Serial port register, mode of operation,
initialization,accessing, multiprocessor communications, serial port baud rate.
Unit 5
Interrupts:InterruptOrganisation, Processing interrupts, Serial port interrupts, External interrupts,
interrupt service routines. Microcontroller specification, Microcontoller design, testing, timing
subroutines, look up tables, serial data transmission.
Unit 6
Application : Interfacing Keyboards, Interfacing Displays, Interfacing A/D and D/A converters, Pulse
Measurement, Loud Speaker Interface, Memory Interface.
Unit 7
Laboratory work : Implementation using Embedded operating systems like RT Linux,
WindowsCE,Windows XP Embedded, Assembly language for 8051 on Pinnacle.

Text Books:
1.JohnB.Peatman, “Design with PIC Microcontroller”,Pearson Pub
2. Predko, “programming and customizing the 8051 microcontroller “ , TMH.
Reference Books:
1. Mazidi, “The 8051 microcontroller and embedded system” ,Pearson Pub.
2. Deshukh, “Microcontroller” ,TMH.



ADVANCED MATHEMATICS FOR ENGINEERS
E613C
LTP
4 - -

Unit 1

Fourier Transforms: Introduction, Fourier Integral Theorem, Fourier Sine and Cosine Integral, Complex
form of Fourier Integrals, Fourier Transforms, Inverse Fourier Transform, Properties, Modulation
Theorem, Convolution Theorem for Fourier Transforms, Parseval's ldentity, Fourier Transforms of
derivative of functions, Relation between Fourier and Laplace transform.

Unit 2
Z -Transform: Introduction, Properties of Z- Transform, Evaluation of inverse Z Transform.

Unit 3

Matrices and Linear System of Equations: Solution of linear simultaneous equations by Gaussian
elimination and its modification, Crout'striangularization method, Iterative methods- Jacobins method,
Gauss-Seidal method, Determination of Eigen values by iteration.

Unit 4
Conformal Mapping: Conformal mappmg, liriear transformations, Bi-linear transformations, Schwarz's-
Christoffel transformations.

Unit 5

Calculus Of Variations: Euler-Lagrange's differential equation, The Brachistochrone problems and other
applications. Isoperi-metric problem, Hamilton's Principle and Lagrange's Equation.Rayleigh-Ritz
method, Galerkin method.

TextBook:

1. Dr. B.S. Grewal; "Higher Engineering Mathematics", Khanna Publishers
2. Churchill, "Fourier Series and Boundary Values Problems", McGraw Hill.
3. Galfand&Fomin, "Calculus of Variations", Prentice Hall.

Reference Books:

1. Churchill, "Complex Variables &Applications", McGraw Hill.

2. Elsgole, "Calculus of Variations", Addison Wesley.

3. LN. Sneddon.The Use ofIntegral Transforms", Tata McGraw Hill.



SEMICONDUCTOR DEVICE MODELLING

E615C
LTP
q - -

Unit 1
Review of Semiconductor Physics : Basic semiconductor equations: Poisson’s equations, Current
continuity and boundary conditions.

Unit 2
The Physical Parameter: Doping profiles, carrier mobility, generation — recombination rates, bandgap
narrowing effect, other physical parameters.

Unit 3

Numerical Solution Methods: Scaling of variables and parameters, finite difference scheme,
Discretization of Poisson’s and current continuity equations, truncation error, discretization of time
dependent problems, designing a mesh. The Newton — Raphson method of solving non-linear algebric
equations.Direct method of matix inversion, iterative and other methods, rate of convergence, error
estimation.

Unit 4

Examples of actual device Modeling : numerical treatment of boundary conditions, general procedures
of device modeling, short channel effects in MOSFET’s, breakdown voltage in Si-P-Paineu diodes,
permeable base transistor (PBT)

Unit 5

Monte Carlo Simulation : the Boltzmann transport equation, electron motion in the momentum space,
Determination of free-flight time, selection of scattering processes, scattering rates, selection of
momentum states after collisions, mean velocity and mean energy, Monte Carlo Simulation of BIT’s,

Non isothermal and Hot-Carrier problems heat transfer equation, discretization of energy balance
equations, application to hot-carrier phenomenon .

Unit 6
Modeling of Hetero devices :bandgap engineering, bandgap offset at abrupt heterojunctions, modified
current continuity equations, material parameters, heterojunction bipolar transistor (HBT's)

Unit 7
The Schrodinger — Poissionsolver : Modeling of inversion layer charges in MOS devices.
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Subject Title Subject  |Employability Entrepreneurship Skill
Code Development

Advanced E501C 4

Microprocessor &Micro v

Controllers

Satellite &Space E503C v 4

communication

Data Communication & E505C v v

Networking

Information & E507C v

Communication Theory

Satellite Communication E509C V4 v

Lab

Advanced E511C v

Microprocessor &Micro

Controllers lab

Data Communication E513C v

& Networking Lab

Advanced Digital E502C v

Signal Processing

Optical Communication E504C v

Wireless E506C v 4

Communication

Optical Communication E518C v

Lab

Advanced Digital E520C N4

Signal Processing lab

Seminar E522C v v

Electronic System E601C v 4

Design




Digital Communication E603C

Security in E605C

Communication

Network

MATLAB E617C v
Minor Project E619C

Dissertation E702C

VLSI E508C

Nano Technology E510C

Data Structure & E512C

Programming Language

Multimedia System E514C

Statistical Method E516C

Image Processing E607C 4
Neural Networks And E609C

Fuzzy Logic

Embedded System E611C
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Semiconductor Device E615C
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M. Tech. (Electronics Instrumentation Engg.) Scheme

Total credit requirement of the course : 71 Max. Marks: 2250
Core Courses - 10 Labs: 4
Electives Courses 102 Seminar: 1
Project / Dissertation 102

First Semester

Subject | Subject Title Credit (L-T-P) Marks Weightage
Code Theory Sessional
E601C | Modern Control System 4 | 400 60 40
E603C | Industrial Process Control 4 | 400 60 40
E605C  Industrial Electronics 4 | 400 60 40
E607C | Optimization Technique 4 | 400 60 40
External | Internal
E609C  Control and Computation Lab 0-0-2 20 30
E611C  Modelling and Simulation Lab |1 | 0-0-2 20 30
Total 18 | 16-0-4 280 220



Highlight
E 601 C Modern Control System
E 603 C Industrial Process Control
E 605 C Industrial Electronics
E 607 C Optimization Technique
4
4
4
4
4-0-0
4-0-0
4-0-0
4-0-0
60
60
60
60
External
E 609 C Control and Computation Lab
E 611 C Modelling and Simulation Lab

Highlight
1
1
0-0-2
0-0-2
18 16-0-4
20
20
280
40
40
40
40
Internal
30
30


Second Semester

Subject Subject Title Credit (L-T-P) Marks Weightage
Code Theory | Sessional
E602C | Non Linear Control System 4 |a00 | b0 40
E604C | Optimal Control System 4 |400 | 60 40
E606C | Electronics Instrumentation 4 |400 | 60 40
E608C | Electivel 4 |400 | 60 40

External Internal

E610V — i 002 |2 30
E612C | Industrial Electronics Lab i 002 | 2 30
E614C | Seminar i |002 50
Total 19 16-0-6 280 270



Highlight
E 602 C Non Linear Control System
E 604 C Optimal Control System
E 606 C Electronics Instrumentation
E 608 C Elective -I

Highlight
4
4
4
4

Highlight
4-0-0
4-0-0
4-0-0
4-0-0

Highlight
60
60
60
60

Highlight
40
40
40
40

Highlight
E 610 V Advance Microprocessor and
Microcontroller Lab
E 612 C Industrial Electronics Lab
E 614 C Seminar

Highlight
1
1
1

Highlight
0-0-2
0-0-2
0-0-2

Highlight
20
20

Highlight
30
30
50


Third Semester

Subject Title Credit (L-T-P) Marks Weightage
Code Theory Sessional

E701C F 4 4-00 60 40

E703C | ANNand Fuzzy Contro] | 4 4-0-0 60 40

E705C | Btochistic Contro! 4 4-00 60 40

E707C | Electivel 4 4-0-0 60 40

External Internal

E709C | Minor Project 6 0-0-8 120 180

Total 22 16-0-8 360 240



Highlight
E 701 C
E 703 C
E 705 C
E 707 C

Highlight
Computer Control of
Process
ANN and Fuzzy Control
Stochistic Control
Elective-II

Highlight
l
Stochistic Contr

Highlight
4
4
4
4

Highlight
4-0-0
4-0-0
4-0-0
4-0-0

Highlight
60
60
60
60

Highlight
40
40
40
40

Highlight
E 709 C

Highlight
Minor Project

Highlight
6

Highlight
0-0-8

Highlight
120

Highlight
180


Fourth Semester

Subject Title Credit | (L-T-P) Marks Weightage
Code Theory | Sessional
E 702 C Dissertation 12 0-0-24 200 300
Total 12 0-0-24 200 300

*The student will have to select subject from list of elective

as under

List of Elective

Elective —I

1. Microprocessor based Control System
2. Digital Signal Processing
3. Reliability Engineering

Elective — I

1. Robotics and Automation
2. Biomedical Instrumentation



Highlight
E 702 C

Highlight
Dissertation

Highlight
12

Highlight
0-0-24

Highlight
200

Highlight
300


E-601 C MODERN CONTROL SYSTEM

State Variable Analysis — Introduction, vectors and matrices, state variable representation, conversion
of transfer function model to state variable model, conversion of state variable model to transfer
function model, decomposition of transfer function into canonical state variable models, Eigen values
and Eigen vectors, solution of state equations. Concept of controllability and observability, equivalence
between transfer function and state variable representation.

Discrete time system and Z transform methods — Introduction to discrete time system, the Z transform,
solution of difference equations, inverse Z transform, pulse transfer function, Stability analysis in Z
plane.

State variable analysis of discrete time system — state space analysis of linear discrete time system,
controllability and observability, multivariable system.

Pole placement and state observers — introduction, stability improvement by state feedback, necessary
and sufficient condition for arbitrary pole placement, state regulator design, design of state observers,
state feedback with integral control, digital control system with state feedback.

Text books —

1. Control System by B. C. Kuo.
2. Digital and non linear control by M. Gopal
3. Control System by Nagrath and Gopal.



E 603 C Industrial Process Control

Historical prospective, incentives of process control, synthesis of control system, classification and
definition of variables.

Need and application of mathematical modeling, lumped and distributed parameters, analogies,
thermal, electrical and chemical systems, modeling of CSTR, heat exchanger, interacting and non
interacting type of systems, dead time elements.

Control modes, definition, characteristics and comparison of P, Pl, PD, PID controllers.

Dynamic behavior of feedback controlled process for different control modes, control system quality,
IAE, ISE, IATE criterion, tuning of controllers, Ziegler-Nicholos and Cohen coon methods.

Realization of different control modes in electric and electronic controllers.
Control valves, types, function, hydraulic, pneumatic actuators, solenoid, stepper motors.
Review and limitation of single loop control, need for multi loop systems.

Principle, analysis and application of cascade, ratio, feed forward, feedback, override, split range,
selective, auctioneering control.

Introduction to adaptive and self tuning control.

Interaction and decoupling of loops.

Text Books-
1. George Stephnopolous “Chemical Process Control” Prentice Hall
2. Peter Herriot, “ Process control” Tata McGraw Hill
3. Donald R caughanowr “ Process System Analysis and control” McGraw Hill international edition.
4. D.P.Eckmen “ Industrial instrumentation” Wiley Eastern.



E 605 C Industrial Electronics

Unit I. Industrial Solid State Devices :SCR, ASCR, RCT, Triac, Diac, Unijunction Transistor, SUS, SBS, Power
MOSFETs, MCT, Static Induction Devices

Unit Il. Industrial Converter and Regulated Power Suppliers: Single phase, three phase and six phase
controlled rectifiers and their performance , dual converters, single phase and three phase ac
regulators.

Unit lll. Industrial Choppers: Chopper classification, chopper operation, control strategies, chopper
configuration, thyristor chopper circuits, Jones chopper, Morgan chopper, Multiphase chopper

Unit IV. Industrial Invertors : Requirement of practical inverters - Types of inverters - Single phase
inverters using Thyristers -Ability to operate into inductive load - Overcurrent protection - Output.
Voltage control - waveform control Typical inverter circuits - Three phase inverters.

Unit V. Industrial Process Control and applications :

(a) Resistance welding controls - Resistance Welding process - Basic circuit for A.C. resistance Welding -
Types of resistance Welding - Electronic Welding Control.

(b) Induction heating - basic Principle - Theory - Applications - High frequency Power Source for
Induction heating.

(c) Dielectric heating - basic Principle - Theory - Applications - Electrodes used in Dielectric heating -
Method of Coupling of Electrodes to the R.F. Generator - Thermal losses in Dielectric heating.

(d) UPS, SMPS

Text Books
1. Industrial Electronics - G.K. Mittal
2. Industrial Electronics - Noel Morris
3. Power Electronics- Ned Mohan, Wiely Eastern Publication
4. Power Electronics —C.W.Lander, McGraw Hill



E 607 C Optimization Techniques
Introduction —

Optimization concepts, Euclidean space, convex functions, gradient vector, Hessian matrix, formulation
of engineering problems amenable to optimization, direct approach and indirect methods.

Classical optimization techniques —

maxima minima for functions of several variables, necessary and sufficient conditions, formulation of
non linear optimization problems with equality and inequality constraints, solution techniques using
Lagrange’s multiplier and khun-tuckker conditions.

Uni dimensional optimization —
Elimination methods, interpolation methods.
Multivariable optimization -

Concepts of Hill climbing, methods of steepest descent, Newton Raphson methods, Fletcher power
method, constrained optimization.

Other techniques —

principle of optimality, solution for simple multistage problems, Dynamic Programming, Geometric
Programming.

Books:

S. S. Rao, “Optimization Techniques” -



E 602 C Non linear Systems
Describing function analysis of non linear control systems —

Introduction to non linear system, nonlinear control system, Describing functions, describing function
analysis to non linear control systems.

Phase plane analysis -

Introduction, methods of constructing trajectories, obtaining time solutions from phase plane plots,
singular points, phase plane analysis of linear control systems, phase plane analysis of nonlinear
systems.

Liapunov stability Analysis —

Introductions, definitions, second method of liapunov, stability analysis of linear system, stability
analysis of non linear systems, estimating the time response behavior of dynamic system, methods to
formulate liapunov function.

Text Books:
K Ogatta, “Control System Theory”
Gibson, “Non Linear Control System”

M. Gopal “ Discrete and non linear system”



E 604 C Optimal Control Theory
Introduction —

Introduction, optimal control system, performance indices, Formulation of optimization problems, time
optimal control systems.

Controllability —

Linear independence, complete state controllability of continuous system, complete state controllability
of discrete system, alternate form of the conditions of complete state controllability, out put
controllability.

Observability —

complete state Observability of continuous system, complete state Observability of discrete system,
alternate form of the conditions of complete state Observability, Principle of duality.

Time Optimal Control System —

Time optimal control for continuous time system with bounded control signals, time optimal control for
discrete time system.

optimal control system based on quadratic performance indices. Calculus of variations, applications of
optimal control to dynamic systems. Pontryagin minimum principle and its application to optimal control
problems with constraints, Dynamic Programming, Bellman- Jacobi equation and its applications,
introduction to optimal control of distributed parameter system. Solution algebraic Ricattii’s equation
for linear regulator problem.

Text Books:

A.J.Kirk, “Optimal Control Theory”

M. Gopal, “introducing Optimal Control System”
M. Gopal, “Descrete and Non Linear system”
Nagrath And Gopal, “Control System”

K.Ogatta, Modern Control System



E707C1 Robotics and Automation

Fundamentals: historical information, robot components, robot characteristics, robot anatomy, basic
structure of robots, resolution, accuracy and repeatability

Robot Kinematics: Position Analysis forward and inverse kinematics of robots, including frame
representations, transformations, position and orientation analysis, and the Denavit-Hartenberg
representation of robot kinematics, the manipulators, the wrist motion and grippers. Examples-
Kinematics analysis and inverse kinematics analysis of four axis, five axis and six axis robot

Differential motions, Inverse Manipulator Kinematics: differential motions and velocity analysis of
robots and frames

Dynamic Analysis and Forces analysis of robot dynamics and forces. Lagrangian mechanics is used as the
primary method of analysis and development

Trajectory Planning methods of path and trajectory planning, both in joint-space and in Cartesian-space
Actuators and Sensors actuators, including hydraulic devices, electric motors such as DC servomotors
and stepper motors, Pneumatic devices, as well as many other novel actuators. It also covers
microprocessor control of these actuators, mechatronics. Tactile sensors, proximity and range sensors,
force and torque sensors, uses of sensors in robotics

Robot Programming , Systems and Applications: Robot languages, Method of robots programming, lead
through programming methods, a robot programs as a path in space, motion interpolation, WAIT,
SIGNAL and DELAY commands, branching capabilities and limitation of lead through methods and
robotic applications

Fuzzy Logic Control: Basic principles of fuzzy logic and its applications in microprocessor control and
robotics.

Recommended Books

1. Gonzalez, R. C,, Fu, K. S. and Lee, C.S.G., Robotics Control Sensing, Vision and
Intelligence, McGraw Hill (1987).

2. Koren,Y., Robotics for Engineers, McGraw Hill (1985).

3. Niku, S.B., Introduction to Robotics, Analysis, Systems, Applications, Dorling Kingsley
(2006).

4. Predko, M., Programming robot controllers, McGraw Hill (2002).



E 606 C Electronic Instrumentation

Unitl

Error Analysis: Types of errors, Methods of error analysis, Uncertainty analysis, Statistical analysis,
Gaussian error distribution, Chi-Square test, Correlation coefficient, Student’s t-test, Method of least
square, Curve fitting, Graphical analysis, rejection of data.
Unit Il

Static and Dynamic characteristics: Dynamic analysis of instrumentation system, Relative merits of
analytical and experimental modeling of dynamic behavior, Response of zero, first and 2nd order system
to step, Pulse, Harmonic and random test signals, Frequency spectra, Auto correlation spectral density,
Loading effects under static and dynamic conditions, Simulation of dynamic response.

Unit 1l

Classification, selection of transducers, Resistance, inductance and capacitance type of transducers,
measurement of displacement, strain, force, liquid level, pressure, velocity and acceleration.

Unit IV

Measurement of low, medium, and high resistance, A.C. Bridges, Measurement of inductance and
capacitance, R.L.C. Measurement, DeSauty's, Maxwell's, Anderson's, Schering and Campbell’s bridges,
errors in bridge measurements.

UnitV

Radioactive instrumentation and Refractometry

a) X-ray spectrometry: Instrumentation for X-ray spectrometry, X-ray diffractometer: Bragg’s
law, Auger emission spectroscopy, Electron spectroscopy for chemical analysis (ESCA).
b) Radiation detectors: lonization chamber, Geiger-Muller counter, proportional counter,
scintillation counters
c) Refractometry: Principle, Abbe and Differential refractometer
UNIT VI
Methods of Data transmission, General telemetry systems, DC and AC telemetry system. Modulation,
Pulse telemetry systems, Digital telemetry.
UNIT VII
Graphic Recorders: Graphic analog recorder, magnetic tape analog recorders, oscillograhic analog
recorders, digital recorders

Text Books:

1. Instrumental Methods of Analysis, Willard, Merritt, Dean, Settle, CBS Publishers & Distributors,
New Delhi, Seventh edition.

2. Introduction to Instrumental Analysis, Robert D. Braun, McGraw-Hill Book Company.

3. Principles of Instrumental Analysis, Skoog, Holler, Nieman, Thomsonbrooks-cole publications,
5th edition.

4. Electrical Measurement & Measuring Instruments E.W.Golding

5. Electrical Measurement A.K.Sawhney



E701 C COMPUTR CONTROL OF PROCESS

UNIT I: Computer control-Introduction-Review of z transform, modified Z transform and
Delta transform Relation between discrete and continuous transfer function —poles and
Zeroes of Sample data system (SDS)- Stability Analysis in Z domain .

UNIT I1: Introduction to Pulse Transfer function —Open loop and closed loop response of
SDS design and implementation of different digital control algorithm: Dead beat, Dahlin and
internal Model Control algorithm with Examples

UNIT I11: Different model of discrete System: LTI System: - Family of Discrete transfer
function. Model-State space models:-Distributed parameter model. Models for time varying
and non-linear system: linear time varying model, non-linear state space models, non-linear
black box models-Fuzzy models

UNIT IV: Parameter Estimation methods: General principles — Minimising Prediction errors-
Linear Regression and the Least Square method —Statistical frame work for Parameter
estimation and the maximum likely hood method —instrument variable method- recursive and
weighted Least square method.

UNIT V: Adaptive control: Introduction —Deterministic self Tuning Regulated: Indirect and
direct self tuning regulator. Model reference Adaptive system: Design of MRAC using
Lyapnovand MIT rule — auto tuning gain scheduling adaptive control design with examples

Text book

1. Lennart ljung- system Identification. Theory for The user-PTR Prentice Hal Information
and system sciences series, NJ, 1999

2. P. Deshponde and ash, computer controlled system ISA Press, USA

3. Richard H. Middieton Graham Goowin‘ Digital control and estimation A unified
Approach “prentice Hall NJ, 1999

4. Dale E. Seborg, Thomas F Edgar, Duncan mellichamp,”Process Dynamics and control”
Willey India 2006

5. Astrom A.J,Bjorn Witten mark ,Adaptive Control, Second Edition ,Prentice Hall of india,
New Delhi, 1994



E703 C Artificial Neural Network and Fuzzy Control

Unit 1

Introduction, Neural network characteristics, history of development of neural network principles,
artificial neural net terminology, models of neuron, topology.

Unit 2

Learning methods and neural network models, types of learning, supervised, unsupervised, reinforced
learning, knowledge, representation and acquisition, Basic Hopfield model, basic learning laws,
unsupervised learning, competitive learning, Kmeans clustering algorithm. Kohnen’s feature maps.

Unit 3

Artificial neural networks — Radial basis function neural networks, Basic learning laws in REF nets,
Recurrent back propagation, introduction to counter propagation networks, CMAC networks and ART
networks.

Unit 4

Applications of neural nets, applications such as pattern recognition, pattern mapping, Associative
memories, speech and decision making.

Unit 5

Fuzzy logic Basic concepts of fuzzy logic, fuzzy Vs crisp set, linguistic variables, membership functions,
fuzzy sets and operations on fuzzy sets, IF-Then rules, variable inference techniques, De-fuzzyfication.
Basic fuzzy inference algorithm, Fuzzy system design, antilock breaking system, industrial applications.

Text Books:
B. Yagnanarayana, “Artificial neural networks” PHI
Z. M. Zurada, “Introduction to artificial neural systems” Jaico Publications

Ross J.T.”fuzzy logic with engineering applications”



E 705 C Stochastic Processes

Introduction

Overview of stochastic process, limitation of deterministic control and processes.

Probability and axioms

Definitions, axioms and probability, conditional probability.

Repeated Trails

Combined experiments, Bernoulli trails, asymptotic theorems, poison theorem, Bay’s theorem
and statistics.

Random Variables

Distribution and density function, conditional distributions, total probability and Bay’s theorem,
mean and variance, moments characteristics functions, two random variables, moments and
conditional statistics.

Stationary processes, system with stochastic inputs, Periodicity, , correlation and spectra.
Text Books

Populis, “Probability, Random Variables and stochastic process” McGraw Hill



E-608 C2 Digital Signal Processing
Unit 1

Classification of signals, concept of frequency in continuous time and discrete time signals A/D, D/A
conversion i.e. sampling and quantization. Classification of discrete time systems, introduction to IIR and
FIR systems.

Unit 2

Analysis of discrete time linear time invariant system, techniques for the analysis of linear systems,
convolution sum, properties of convolution and the interconnection of LTI systems, stability of LTI
systems, difference equations to describe LTI systems, impulse response of LTI system.

Unit 3

Z transformation, ROC, Properties of Z transformation, rational Z transformation, one sided Z
transformation, solution of difference equation, basic network structure of IIR system, direct form
cascade form, parallel form, basic network structure of FIR system, DFT and its properties, fast fourier
transform (FFT), decimation in time algorithm, decimation in frequency algorithm, design of IIR filter by
bilinear transformation, design of FIR using windows, properties of FIR filters.

Unit 4

Lionear prediction and optimum linear filters-forword and backword linear prediction, Levinson-Durbin
algorithm, Schur algorithm, AR and ARMA model, Wiener Filter- FIR, IR, non casual (speech recognition
application)

Unit 5

Effects of finite register lengths in digital signal processing, effects of truncation and rounding, finite
register length effects in realization of digital signal IIR filter, statistical analysis of quantization in
floating point realization of IIR filters, finite register length effects in realization of FIR filters, statistical
analysis of quantization in fixed point realization of FIR filters, statistical analysis of quantization in
floating point realization of FIR filters.

Text Books:

Alan V. Oppenhelm/ Ronald. W. Schafer, Digital Signal Processing, Pearson Education.
John G. Prokis & Dimities G. Manolakis, Digital Signal Processing, PHI, 1998.

Dimities G. Manolakis, Vinay K.Ingale & Stephen M Kogon, Statistical and Adaptive Signal
Processing, McGraw Hill International Education



E-608 C3 Reliability Engineering
Unit 1

Basic Definitions, concept and need for reliability, inherent value of reliability in modern systems, hazard
rate, failure density function, mean time to failure and repair, relationship between basic variables,
analytical form of reliability function, derivation for exponential distribution function, other kind of
distribution

Unit 2

Different types and modes of failure, causes of failure in different systems, systems structures, series,
parallel, standby, k-out-off-n configuration, their reliability analysis

Unit 3

Reliability evaluation techniques applicable to general non series parallel systems, Marko processes for
repairable and non repairable systems and their applications in reliability analysis, faults and digital
circuits, use of TMR and multiplex TMR.

Unit 4

Methods to improve reliability, quality control, derating, debugging, environmental control, use of
various kinds of redundancy etc.

Unit 5

Reliability optimization- various methods, redundancy allocation, the trade off between reliability and
cost.

Unit 6

Reliability allocation, reliability testing methods, maintenance, distinction of repair and maintenance,
analysis of simple maintenance policies, system diagnostic, fault free analysis, top down and bottom up
approach, diagnostic charts

Text Books

1. L.S.Srinath, Concepts of Reliability
2. Ballaguruswamy, Reliability Engineering



E707 C2 Bio Medical Instrumentation

Unit 1

Introduction, general block diagram of bio medical instrumentation system, origin of bio electric
signals, recording systems, preamplifiers, main amplifiers and transducers used for medical
instrumentation system, types of recorders

Unit 2
Biomedical recorders and display systems-ECG, EEG,EMG, electrodes used for ECG, EEG and
EMG, oscilloscopes used for bio medical measurement, multi channel display

Unit 3
Blood gas analyzer- blood pressure measurement, patient monitoring systems, blood pH
measurement, blood PO, , PCO,, complete blood gas analyzer

Unit 4
Special machines- X ray machine, MR, ultrasonic imaging systems, A-scanner, B-scanner, echo
cardiograph

Unit 5
Cardiac pacemakers and defibrillators- external pace maker, implanted pace maker,
programmable pace maker, DC defibrillators, implantable defibrillators

Unit 6
Laser applications in bio medical field- ruby laser, argon laser, helium neon laser, CO, laser, Na-
yag laser

Text Books
1. R.S.Khandpur, “ Introduction to bio medical Instrumentation”
2. Cromwell, “Bio medical Instrumentation”



E707 C2 Bio Medical Instrumentation

Unit |

Characteristics of Transducers and Electrodes for Biological Measurement: Introduction to human body;
block diagram, classification, characteristics, Various physiological events and suitable transducer for
their recording, Bioelectric potentials.

Unit 1l

Cardiac System: Cardiac musculature, Electro cardiography, ECG recording, Phonocardiography, holter
recoding ECG lead system, Heart rate meter, vector cardiography, Pacemakers, Defibrillators.

Unit I

Blood Pressure and Blood Flow Measurement: Invasive and non-invasive methods of Blood pressure,
Characteristics of blood flow and heart sound, Cardiac output measurement, Plethysmography.

Unit IV

Respiratatory System: Mechanics of breathing, Parameters of respiration, Respiratory system
measurements, Respiratory therapy instruments.

UnitV

Muscoskeletal systems: EMG, Clinical applications, Muscles stimulator.

Unit VI

Instrumentation for Measuring Nervous Function: EEG signal, frequency band classification, Lead
systems, EEG recording, Clinical applications of EEG signal, X-ray CT scan, MRI, PET.

Unit VII

Clinical Laboratory Instrumentation: Test on blood cell, Blood cell counter, Blood glucose monitors, auto
analyzer, Pulse-oximeter.

Unit VIII

Recent Trends in Biomedical Engg.: Patient care and monitoring, Non-invasive diagnostic
instrumentation, Biotelementry, Telemedicine, Prosthetic devices, Lie detector test, Application of lasers
and ultrasonic in biomedical field.

Unit IX

Troubleshooting & Electrical Safety of Biomedical Instruments: Physiological effect of current and safety
measurement.

Text Books

1. R.S.Khandpur, “ Introduction to bio medical Instrumentation”
2. Cromwell, “Bio medical Instrumentation”









Syllabus & Scheme for
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Total credit requirement of the course  : 71 Max. Marks:2250

Core Courses :10 Labs :06
Electives Courses :02 Seminar :01
Project / Dissertation : 02

First Semester

Subject | Title Credit (L-T-P) | Marks Weightage
Code Theory  Sessional

External Internal

Total 19 16-0-6 300 250

Instruction:

1.Sessional will be awarded by the teacher in marks only.

2.Theory paper will be awarded in marks.

3.Combining the theory and sessional marks university will compute
percentage of marks in that subject.

4. On the basis of combined percentage of marks in a particular paper, the
grade will be allocated according to the minutes of the BOS meeting held
on 22/05/2010.



Highlight
E 601 V Physics of
Semiconductor Devices
E 603 V Digital VLSI Design
E 605 V Hardware Description
Language for VLSI
E 607 V Embedded System
Design I

Highlight
4
4
4
4
4-0-0
4-0-0
4-0-0
4-0-0

Highlight
60
60
60
60
40
40
40
40

Highlight
E 609 V Embedded System
Lab-I
E 611 V Digital VLSI Design
Lab
E 613 V HDL Lab

Highlight
1
1
1

Highlight
0-0-2
0-0-2
0-0-2

Highlight
20
20
20

Highlight
30
30
30


Second Semester

Subject | Title
Code

Credit (L-T-P)

Marks Weightage
Theory Sessional

External Internal

Total

Instruction:

19  16-0-6

280 270

1. Sessional will be awarded by the teacher in marks only.
2. Theory paper will be awarded in marks.
3. Combining the theory and sessional marks university will compute

percentage of marks in that subject.

4. On the basis of combined percentage of marks in a particular paper, the
grade will be allocated according to the minutes of the BOS meeting held

on 22/05/2010.



Highlight
E 602 V Analog VLSI Design
E 604 V IC Fabrication
Technology
E 606 V Embedded System
Design-II
E 608 V ASICs and FPGAs

Highlight
4 4-0-0
4
4
4

Highlight
4-0-0
4-0-0
4-0-0

Highlight
60
60
60
60
40
40
40
40

Highlight
E 610 V Analog VLSI Lab
E 612 V Embedded System
Lab -II
E 614 V Seminar

Highlight
1
1
1

Highlight
0-0-2
0-0-2
0-0-2

Highlight
20
20

Highlight
30

Highlight
30

Highlight
50


Third Semester

Subject | Title Credit (L-T-P) | Marks Weightage
Code Theory Sessiond
E 701V | Advanced Digital |4 4-0-0 60 40
Signal Processing
E 703 V | Nanotechnology 4 4-0-0 60 40
E 705V | Elective-I 4 4-0-0 60 40
E 707 V | Elective-11 4 4-0-0 60 40
External  Internal
E 709 V | Minor Project 4 0-0-4 80 120
E 711V | ADSP lab 1 0-0-2 20 30
Total 21  16-0-10 340 310

Fourth Semester

Subject | Title Credit (L-T-P) Marks Weightage
Code Theory  Sessiona
E 702 V | Dissertation 12 0-0-24 200 300
Total 12 0-0-24 200 300
Instruction:

1.Sessional will be awarded by the teacher in marks only.

2.Theory paper will be awarded in marks.

3.Combining the theory and sessional marks university will compute
percentage of marks in that subject.

4. On the basis of combined percentage of marks in a particular paper, the
grade will be allocated according to the minutes of the BOS meeting held
on 22/05/2010.



Highlight
E 701 V Advanced Digital
Signal Processing
E 703 V Nanotechnology

Highlight
4
4

Highlight
4-0-0

Highlight
4-0-0

Highlight
60

Highlight
40

Highlight
60

Highlight
40

Highlight
E 709 V Minor Project

Highlight
E 711 V ADSP lab

Highlight
4
1

Highlight
0-0-4
0-0-2

Highlight
80
20

Highlight
120
30

Highlight
E 702 V Dissertation

Highlight
12

Highlight
0-0-24

Highlight
200

Highlight
300


Elective - |

Sr.
No.

Subject
Code

Title

I

Elective — 11
Sr. Subject | Title
No. Code

|



Highlight
E 705(A) V VLSI Architecture
2 E 705(B) V Embedded Control System
3 E 705(C) V Mixed signal Embedded System
4 E 705(D) V CAD system Environment

Highlight
E 707(A) V VLSI Testing and Design for Testability
2. E 707(B) V Low Power VLSI design
3 E 707(C) V CAD for VLSI
4 E 707(D) V Algorithm for VLSI Design Automation


Semester |

Physics of Semiconductor Devices

Semiconductor Electronics: Physics of Semiconductor Materials, Drift Velacity, Mobility,
Scattering, Diffusion current, Band Model.

Metal Semiconductor Contacts. Metal-Semiconductor System, (V-I1) and (C-V) equations for
a Shottky - Barrier - Diode, Diode Construction, Device analysis using surface - states,
applications as mixer and detectors in microwave region, Ohmic Contacts, Surface effects.

PN Junctions. Step junction, Linearly Graded Junction, (V-1) and (C-V) characteristics,
Junction Breakdown, tunneling effect, avalanche multiplication, transient behaviour and
noise. Use of junction diode as arectifier, Voltage regulator, resistor varactor and fast
recovery diode.

Bipolar Junction Transistors: Transistor action, Current -V oltage equation, output
characteristics, breakdown voltage, Ebers-Moll and Gummel - Poon Model, early effect,
Charge control model, small-signal transistor model, Simulation model,

Metal-oxide-silicon System: MOS structure, Energy Band Diagrams, Interface charges,
Surface effects, MOS Capacitors.

MOS Transistors: Basic Theory, structure and operation, MOSFET parameters, Threshold
Voltage and its control, Geometric effects on threshold, lon-Implanted MOSFETS,
Complementary MOSFET, Sub-threshold Conduction, velocity saturation, hot carriers, small
geometry considerations

TEXT BOOKS:

1. S. M. Sze, Modern Semiconductor Device Physics, Wiley, 1998.
2. R. S Muller and T. I. Kaminis, Device Electronics for Integrated Circuits, Second
Edition, Wiley, 1986.

REFERENCE BOOKS:

B. G. Streetman, Solid State Electronic Devices, Fourth Edition, PH, 1995.

D. Foty, MOSFET Modeling with SPICE : Principles and Practices, PH, 1997.

P. W. Tuinenga, SPICE : A Guide to Circuit Simulation and Analysis Using P-SPICE,

Third Edition, PH, 1995.

4. P. Antognetti and G. Massobrio, Semiconductor Device and Modeling with SPICE,
Second Edition, MH, 1993.

5. T. A. Fedly, T. Ytterdal and M. Shur, Introduction to Device Modeling and Circuit
Simulation, Wiley, 1997.

1. D. Nagchoudhuri, Microelectronic Devices, Pearson, 2001.

6. R. Raghuram, Computer Simulation for Electronic Circuits, Wiley, 1989.

7. G.W. Robertsand A. S. Sedra, SPICE, Second Edition, OUP, 1996.

8

9

wpn R

A. S. Sedraand K. C. Smith, Microelectronic Circuits, Fourth Edition, OUP, 1997.
. M. Shur, Introduction to Electronic Devices, Wiley, 1995.

10. M. Shur, Physics of Semiconductor Devices, PH, 1990.
11. M. S. Tyaqi, Introduction to Semiconductor Materials and Devices, Wiley, 1991.
12. S. M. Sze, Physics of Semiconductor Devices, Second Edition, Wiley, 1981.
13. S. M. Sze, Semiconductor Devices : Physics and Technology, Wiley, 1985.
14. W. Liu, MOSFET Models for SPICE Including BSIM3v3 and BSIM4, Wiley, 2001.
15. Y. Cheng and C. Hu, MOSFET Modeling and BSIM3 User’s Guide, Kluwer, 1999.
16. M. Satyam and K. Ramkumar, Foundations of Electronic Devices, Wiley, 1990.



Digital VLSI Design (E603V)

UNIT | REVIEW OF MOS TECHNOLOGY

Evolution of VLSI technology, VLSI Design Flow, Basic MOS Transistor:
Enhancement and depletion mode, MOS structure, NMOS, PMOS and CMOS
fabrication.

UNIT Il ELECTRICAL PROPERTIES OF MOS

Threshold voltage, MOSFET current voltage characteristics, second order effects,
MOS inverters: VTC characteristics of NMOS inverter, CMOS inverter and Bi-
CMOS inverter. Noise margins, Latch-up in CMOS circuits.

UNIT 111 DESIGN PROCESS

Physical design of simple and complex logic gates using NMOS and CMOS
technology, Stick diagrams, NMOS Design Style. CMOS Design Style, Lambda
based Design Rules. Layout.

UNIT IV MOS TRANSISTOR SWITCHING CHARACTERISTICS
Sheet resistance, area capacitance, inverter delay. Switching power dissipation of
CMOS inverters.

NIT V DYANAMIC LOGIC CIRCUITS
CMOS Logic Structure: Complementary CMOS Logic, Pseudo NMOS Logic,
Dynamic CMOS Logic, CMOS Domino Logic, Clocked CMOS Logic, Pass
Transistor Logic, CMOS transmission gate Logic

UNIT VI SCALING OF MOS CIRCUITS
Scaling models, scaling factor for device parameters, Advantages and Limitations of
scaling.

UNIT VII SUBSYSTEM DESIGN
Architectural issuesin VLSI, Design of CMOS parity generator, Multiplexer, n-Bit
Comparator, Incrementer/Decrementer, ALU subsystem.

TEXT BOOKS:

1. Kang and Leblebici “CMOS Digital integrated circuits” TMH 2003.

2. Pucknell D.A and Eshrachain K. “Basic VLS| Design Systems & circuits’ (PHI)
3. Introduction to Digital Circuits: Rabaey (PH)



Hardware Description Languages for VLSI

Introduction To Hardware Design : Digital System Design Process, Hardware Description
Languages, Hardware Simulation, Hardware Synthesis, Levels of Abstraction.

VHDL Background : VHDL History, Existing Languages, VHDL Requirements, The
VHDL Language.

Design Methodology Based On VHDL : Elements of VHDL, Top down Design, Top down
Design with VHDL, Subprograms, VHDL Operators, Conventions and Syntax.

Basic Concepts In VHDL : Characterizing Hardware Languages, Objects and Classes,
Signal Assignments, Concurrent and Sequential Assignments.

Design Organization : Definition and Usage of Subprograms, Packaging Parts and Utilities,
Generic and configuration, Design Configuration and Libraries.

Utilities For High-Level Descriptions : Type Declarations, VHDL Operators, Subprogram
Parameter Types and Overloading, Predefined Attributes, User Defined Attributes.

Behavioral Description Of Hardware : Process Statement, Assertion Statement, Sequential
Wait Statements.

Verilog: Overview of Digital design with Verilog HDL, basic concepts, modules & ports.

TEXT BOOKS:

1. J. Bhasker, A VHDL Primer, Third Edition, PH/Pearson, 1999.

2. J. Bhasker, A VHDL Synthesis Primer, Second Edition, Star Galaxy, 1998.
3. J. Bhasker, A Verilog HDL Primer, Second Edition, Star Galaxy, 1999.

4. J. Bhasker, A Verilog Synthesis : A Practical Primer, Star Galaxy, 1998.

5. M. J. S Smith, Application Specific Integrated Circuits, AW/Pearson, 1997.

REFERENCE BOOKS:

1. Z. Navabi, VHDL : Analysis and Modeling of Digital Systems, Second Edition, MH,
1998..

2. J. Armstrong and F. G. Gray, VHDL Design Representation and Synthesis, Second
Edition, PH/Pearson, 2000.

3. P. J Ashenden, The Designer’s Guide to VHDL, Second Edition, Morgan Kaufmann,

2001.

D. Naylor and S. Jones, VHDL : A Logic Synthesis Approach, Chapman & Hall, 1997.

J. Pick, VHDL : Techniques, Experiments and Caveats, MH, 1996.

C. H. Roth, Digital System Design with VHDL, PWS/Brookscole, 1998.

M. G. Arnold, Verilog Digital Computer Design : Algorithms to Hardware, PH, 1999.

Z. Navabi, Verilog Digital System Design, MH, 1999.

S. Palnitkar, Verilog HDL : A Guide to Digital Design and Synthesis, PH/Pearson, 1996.

0. D. E. Thomas and P. R. Moorby, The Verilog Hardware Description Language, Fourth

Edition, Kluwer, 1998.

11. K. Coffman, Real World FPGA Design with Verilog, PH, 2000.

12. D. R. Smith and P. D. Franzon, Verilog Styles for Synthesis of Digital Systems,
AW/Pearson, 2001.

13. S. M. Trimberger, FPGA Technology, Kluwer, 1992,

14. J. V. Oldfield and R. C. Dorf, FPGAs : Reconfigurable Logic for Rapid Prototyping and
Implementation of Digital Systems, Wiley, 1995.

15. R. C. Sealsand G. F. Whapshott, Programmable Logic : PLDs and FPGAs, MH, 1998.

16. A. K. Sharma, Programmable Logic Handbook : PLDs, CPLDs and FPGAs, MH, 1998.

RO N O A



Embedded System-I|

MICROCONTROLLER 8051

Introduction, 8051 architecture and programming model. Internal RAM and registers, 1/0
ports, Interrupt system

PROGRAMMING WITH 8051

Jump, Loop and Call instructions, 1/0 port programming, Addressing modes, Arithmetic
Instructions and programs Logic Instructions and programs, Single bit Instructions. Assembly
Language Programming, Programming in C Language.

PERIPHERALS & INTERFACING

Timers and counters Serial Communications, Interrupts programming, Interfacing LCD, ADC
and sensors, Interfacing stepper motors, keyboards and DAC’ S.Interfacing external memory
and 8255

MOTOROLA 68HC11 MICROCONTROLLER

Instructions and addressing modes — operating modes — Hardware reset, Interrupt system,
Parallel 1/0 ports — Flats— Real time clock — Programmabl e timer — pulse accumulator, Serial
communication interface — A/D converter — hardware expansion — Basic Assembly Language
programming.

REAL TIME OPERATING SYSTEM

Real time operating system overview, Exposure to Windows CE, QNX, Micro kernels and
pc/US of introduction to process models. Interrupt routines in an RTOS environment.
Encapsulation semaphores and queues, hard real-time scheduling considerations, saving
memory space.

Books :

1. Kenneth Ayala“ The 8051 Micro controller Architecture, programming

and Application” Penram Publication

2. M.A. Mazizi & J.G. Mazidi, The 8051 Micro controller:, Pearson Education
3. Gene. H.Miller, “Micro Computer Engineering”, Pearson Education, 2003.
4. Rgjkamal , “Embedded System Design” Tata McGrawHill



Semester |1

Analog VLSI Design

Small Signal & large signal Models of MOS & BJT transistor. Analog MOS Process

MOS & BJT Transistor Amplifiers : Single transistor Amplifiers stages: Common
Emitter, Common base, Common Collector, Common Drain, Common Gate &
Common Source Amplifiers

Multiple Transistor Amplifier stages: CC-CE, CC-CC, & Darlington configuration,
Cascode configuration, Differential Amplifiers: Differential pair & DC transfer
characteristics.

Current Mirrors, Active Loads & References

Current Mirrors. Simple current mirror, Cascode current mirrors, Widlar current
mirror, Wilson Current mirror, etc. Active loads, Voltage & current references.
Anaysis of Differential Amplifier with active load, supply and temperature
independent biasing techniques, Frequency Response.

Operational Amplifier: Applications of operational Amplifier, theory and Design;
Definition of Performance Characteristics; Design of two stage MOS Operational
Amplifier, two stage MOS operational Amplifier with cascodes, MOS telescopic-
cascode operationa amplifiers, MOS Folded-cascode operational amplifiers,
Frequency response & compensation.

Nonlinear Analog Circuits:
Digital-to-Analog (D/A) and Analog-to-Digital (A/D) Converters, Voltage controlled
oscillator, Comparators, Phase Locked Loops (PLL)

OTA & Switched Capacitor filters
OTA Amplifiers. Switched Capacitor Circuits and Switched Capacitor Filters.

Text:

1. Paul B Gray and Robert G Meyer, “Anaysis and Design of Analog Integrated
Circuits’.

2. R Gregorian and G C Temes, Analog MOS Integrated Circuits for Signal
Processing, John Wiley, 1986.

3. Allen and Holberg , “CMOS Analog Circuit Design” oxford University Press

References:

1. D. A. Johns and Martin, Analog Integrated Circuit Design, John Wiley, 1997.

2. R Gregorian and G C Temes, Analog MOS Integrated Circuits for Signal
Processing, John Wiley, 1986.

3. Behzad Razavi, “Principles of data conversion system design”, S.Chand and
company Ltd, 2000. John Wiley

4. Kenneth R. Laker, Willy M.C. Sensen, “ Design of Analog Integrated circuits and
systems’, McGraw Hill, 1994.



IC Fabrication Technology

Environment for VLSI Technology : Clean room and safety requirements. Wafer
cleaning processes and wet chemical etching techniques.

Impurity incorporation: Solid State diffuson modelling and technology; lon
Implantation modelling, technology and damage annealing; characterisation of
Impurity profiles.

Oxidation : Kinetics of Silicon dioxide growth both for thick, thin and ultrathin films.
Oxidation technologies in VLS| and ULSI; Characterisation of oxide films; High k
and low k dielectricsfor ULSI.

Lithography : Photolithography, E-beam lithography and newer lithography
techniques for VLSI/ULSI; Mask generation.

Chemical Vapour Deposition techniques : CVD techniques for deposition of
polysilicon, silicon dioxide, silicon nitride and metal films; Epitaxia growth of
silicon; modelling and technology.

Metal film deposition : Evaporation and sputtering techniques. Failure mechanisms
in metal interconnects; Multi-level metallisation schemes.

Plasma and Rapid Thermal Processing: PECVD, Plasma etching and RIE
techniques, RTP techniques for annealing, growth and deposition of various films for
usein ULS.

Recent Trends in Fabrication, Process integration for NMOS, CMOS and Bipolar
circuits; Advanced MOS technology.

Texts/References:
1. SK. Ghandhi, VLSI Fabrication Principles, John Wiley Inc., New York,
1994(2™ Edition).

2. SM. Sze (Ed), VLS| Technology, 2nd Edition, McGraw Hill, 1988.

3. Plummer, Deal , Griffin “Silicon VLSI Technology: Fundamentals, Practice &
Modeling” PH, 2001.

4. P.VanZant, “Microchip Fabrication”, 5™ Edition, MH , 2000.



ASICs and FPGAs

Introduction: course outline, logistics introduction to ASICs, FPGAS, economics

HDL: Logic design Review, Behavior, dataflow, structural modeling, control
statements, FSM modeling

CMOS Review: Classical, CMOS (Deep Sub-micron), ASIC Methodologies

Fabrication of MOSFET: MOS Transistor, Design methodologies, design for
testability.

FPGA: Programmable logic FPGA, Configuration logic blocks, Function Generator,
ROM implementation, RAM implementation, time skew buffers, FPGA Design tools,
Network-on-chip, Adaptive System-on-chip, AES ASIC Implementation, Advanced
FPGA Design

Logic synthesis: Fundamentals, logic synthesis with synopsis, physical design
compilation, simulation, implementation. €V Floor planning and placement,
Commercial EDA toolsfor synthesis.

Testing: Advanced interconnects and testing techniques

Text / Reference Books:
1. Bushnell and Agarwal “Essentials of Electronic Testing” KLUWER Academic
Publishers.



Embedded System Design-11

THE PIC MICROCONTROLLER ARCHITECTURE

CPU, ALU , Data Movement, The Program Counter and Stack, Reset , Interrupts,
Architecture Differences, Mid-Range instruction Set

PIC HARDWARE FEATURES

Power Input and Decoupling , Reset, Watchdog Timer, System Clock/Oscillators,
Configuration Registers, Sleep , Hardware and File Registers, Paralel Input Output,
Interrupts, Prescaler , The OPTION Register , Mid-Range Built-In EEPROM Flash Access,
TMR1 andTMR2 Serid 1/0, Anaog 1/0, Paradlel Slave Port (PSP), Externa Memory
Connections, In-Circuit Serial Programming (1SCP)

PROGRAMMING WITH PIC

Assembly Language Programming, Hex File Format, Code-Protect Features, Programming,
PIC Emulators

HARDWARE LNTERFACING

Estimating Application Power Requirements, Reset, Interfacing to External Devices, LEDs,
Switch Bounce , Matrix Keypads, LCDs, Analog 1/0, Relays and Solenoids, DC and Stepper
Motors, Servo Control Serial Interfaces

ARM PROCESSOR FUNDAMENTALS

Registers, State and Instruction Sets, Pipeline, Memory Management, Introduction to the
ARM Instruction Set

Books

1. Programming and customizing PIC microcontroller- Myke Predko, Mc- Graw Hill.
2. John.B. Peatman, “Design with PIC Micro controller”, Pearson Education, 2003.
3. Steave Furber, “ARM system — on — chip architecture” Addison Wesley, 2000.



Semester |11

Advanced Digital Signal Processing

1. Introduction of DSP: Introduction to Signal Processing, Discrete Linear Systems,
superposition Principle, Unit-Sample response, stability & causality Criterion.

2. Fourier Transform & inverse Fourier transform: Frequency domain design of digital
filters, Fourier transform, use of Fourier transform in Signal processing. The inverse fourier
transform, Sampling continuous function to generate a sequence, Reconstruction of
continuous -time signals from Discrete-time sequences.

3. DFT & FFT & Z transform with Applications: Discrete Fourier transform, properties
of DFT, Circular Convolution, Fast Fourier Transform, Realizations of OFT. The Ztransform,
the system function of a digital filter, Digital Filter implementation from the system function,
the inverse Z- transform, properties & applications, Special computation of finite sequences,
sequence of infinite length & continuous time signals, computation of fourier series & time
sequences from spectra.

4. Digital Filter Structure & Implementation: Linearity, time- invariance & causaity, the
discrete convolution, the transfer function, stability tests, steady state response, Amplitude &
Phase characteristics, stabilization procedure, Ideal LP Filter, Physica reliability &
specifications.FIR Filters, Truncation windowing & Delays, desigh example, |IR Filters:
Review of design of analog filters & analog frequency transformation. Digital frequency
transformation. Design of LP filters using impulse invariance method, Bilinear
transformation, Phase equalizer, digital all passfilters.

5. Implementation of Filters: Realization block diagrams, Cascade & parallel realization,
effect of infiniteeword length, transfer function of degree 1&2, Sensitivity comparisons,
effects of finite precision arithmetic on Digital filters.

TextBooks
1 Alam V. Oppenheim & Ronald W. Schafer, "Digital Signal Processing” PHI.
2 JG Proakis, "Digital Signal Processing”, (PHI) 3rd Edition.

Reference Books

I. Rabiner & Gold, "Theory & application of digital Signal Processing”, PHI 1992. 2. Roman
kuc, "Introduction to Digital Signal Processing," McGraw hill Edition.



Nanotechnology

Unit - | Atomic structure

Basic crystallography, Crystals and their imperfections, Diffusion, Nucleation and
crystallization, Metals, Semiconductors and Insulators, Phase transformations ,
Ceramic materials.

Unit —II Physical Properties of Materials

Electricd and Thermal properties, Optica properties of materials, Magnetic
properties of materials, Density of states, Coulomb blockade, Kondo effect,Hall
effect,Quantum Hall Effect.

Unit — 111 Nanostructures

Introduction to Nanotechnology, Zero dimensional nanostructures — Nano particles,
One dimensional nanostructures — Nano wires and Nano rods, Two dimensional
nanostructures — Films, Special nano materials, Nano stuctures fabricated by Physical
Techniques, Properties of Nanomaterials, Applications of Nano structures, Basics of
Nano Electronics.

Unit — 1V Characterization of Nanomaterials

SPM Tecniques — Scanning Tunneling Microscopy, Atomic Force Microscopy,
Magnetic Force Microscopy, Electron Microscopy — Scanning Electron Microscope,
Transmission Electron Microscope

Reference Books ;
LIntroduction to solid state Physics  : C.Kittel
2. Introduction to theory of solids : H.M. Roenberg

3. Physics and Chemistry of materials : Joel 1. Gersten
4.Handbook of Nanotechnol ogy . Bharat Bhushan(springer)



Elective |

VLSI Architectures

Parallel computer models: The state of computing, Classification of parallel
computers, Multiprocessors and multicomputers, Multivector and SIMD computers.

Program and network properties: Conditions of paralelism, Data and resource
Dependences, Hardware and software paralelism, Program partitioning and
scheduling, Grain Size and latency, Program flow mechanisms, Control flow versus
data flow, Data flow Architecture, Demand driven mechanisms, Comparisons of flow
mechanisms

System Interconnect Architectures: Network properties and routing, Static
interconnection Networks, Dynamic interconnection Networks, Multiprocessor
system Interconnects, Hierarchical bus systems, Crossbar switch and multiport
memory, Multistage and combining network.

Advanced processors: Advanced processor technology, Instruction-set Architectures,
CISC Scalar Processors, RISC Scalar Processors, Superscalar Processors, VLIW
Architectures, Vector and Symbolic processors
Pipelining: Linear pipeline processor, nonlinear pipeline processor, Instruction
pipeline Design, Mechanisms for instruction pipelining, Dynamic instruction
scheduling, Branch Handling techniques, branch prediction, Arithmetic Pipeline
Design, Computer arithmetic principles, Static Arithmetic pipeline, Multifunctional
arithmetic pipelines
Memory Hierarchy Design: Cache basics & cache performance, reducing miss rate
and miss penalty, multilevel cache hierarchies, main memory organizations, design of
memory hierarchies.
Multiprocessor architectures: Symmetric shared memory architectures, distributed
shared memory architectures, models of memory consistency, cache coherence
protocols (MSI, MESI, MOESI), scalable cache coherence, overview of directory
based approaches, design challenges of directory protocols, memory based directory
protocols, cache based directory protocols, protocol design tradeoffs, synchronization,
Scalable point —point interfaces: Alpha364 and HT protocols, high performance
signaling layer.
Text:

1. Kai Hwang, “Advanced computer architecture”; TMH.

2. D. A. Patterson and J. L. Hennessey, “Computer organization and design,”
Morgan Kaufmann, 2nd Ed.

References:

1. J.P.Hayes, “computer Architecture and organization”; MGH.

2. Harvey G.Cragon,” Memory System and Pipelined processors’; Narosa Publication.
3. V.Rgaranam & C.S.R.Murthy, “Parallel computer”; PHI.

4. R.K.Ghose, Rgjan Moona & Phalguni Gupta, “Foundation of Parallel Processing”;
Narosa Publications.

5. Ka Hwang and Zu, “ Scalable Parallel Computers Architecture”; MGH.
6. Stalling W, “Computer Organisation & Architecture”;PHI.

7. D.Sima, T.Fountain, P.Kasuk, “Advanced Computer Architecture-A Design space
Approach,” Addison Wesley,1997.




Embedded Control System

INTRODUCTION

Controlling the hardware with software — Data lines, Address lines, Ports — Schematic
representation — Bit masking — Programmabl e peripheral interface — Switch input
detection — 74 LS 244

INPUT-OUTPUT DEVICES

Keyboard basics — Keyboard scanning algorithm — Multiplexed LED displays —
Character LCD modules, LCD module display, Configuration — Time-of-day clock —
Timer manager - Interrupts - Interrupt service routines, IRQ, ISR, Interrupt vector or
dispatch table multiple-point - Interrupt-driven pulse width modul ation.

D/A AND A/D CONVERSION

R 2R ladder - Resistor network analysis - Port offsets - Triangle waves analog vs. digital
values - ADC0809 — Auto port detect - Recording and playing back voice - Capturing
analog information in the timer interrupt service routine - Automatic, multiple channel
anaog to digital data acquisition.

ASYNCHRONOUS SERIAL COMMUNICATION

Asynchronous serial communication — RS-232, RS-485 — Sending and receiving data—
Serial ports on PC — Low-level PC seria 1/0 module, Buffered serial 1/O.

CASE STUDIES: EMBEDDED C PROGRAMMING

Multiple closure problems — Basic outputs with PPl — Controlling motors — Bi-directional
control of motors— H bridge — Telephonic systems — Stepper control — Inventory control
systems.

TEXT BOOKS:

1. Jean J. Labrosse, “Embedded Systems Building Blocks. Complete and
Ready-To-Use Modulesin C”, The publisher, Paul Temme, 2003.

2. Ball S.R., ‘Embedded microprocessor Systems — Real World Design’, Prentice Hall,
2001.

REFERENCE BOOKS:

1. HermaK, “Real Time Systems — Design for distributed Embedded Applications’,
Kluwer Academic, 2003.

2. Daniel W. Lewis, “Fundamentals of Embedded Software where C and Assembly
meet”, PHI, 2002.



Mixed Signal Embedded System

INTRODUCTION TO SYSTEM DESIGN

Dynamic Range, Calibration, Bandwidth, Processor Throughput, Avoiding Excess Speed ,
Other System Considerations, Sample Rate and Aliasing

DAC & ADC

Introduction - Nyqusist rate converters — Over sampling converters - Pipelined/parallel
converters - High speed ADC design, High speed DAC design and Mixed signa design for
radar application - ADC and DAC modules used for LIGO.

PLL

Introduction - Frequency Synthesizers - Design of PLL and Frequency Synthesizers — PLL
with voltage driven oscillator — PLL with current driven oscillator — ETPLL — PLL
synthesizer oscillator by MC14046B

SENSOR INTERFACING
Sensors, Sensor Types , Amplifier Design , Interfacing of Temperature, Pressure,
Displacement Transducer in Embedded System Environment

LCD AND INFRA RED
LCD Fundamentals, Response Time, Temperature Effects, Connection Methods, Different
types of LCD Panels, Static Waveforms, Infra Red Detection and Transmission

TIME-BASED MEASUREMENTS
Measuring Period versus Frequency , Mixing, Voltage-to-Frequency Converters, Clock
Resolution and Range, Extending Accuracy with Limited Resolution

TEXT BOOKS:

1. Analog Interfacing to Embedded Microprocessors Real World Design, Stuart Ball.

2. Breems, “Continuous-Time Sigma Delta Modulations for A/D Conversion”,. Kluwer,
2002.

REFERENCE BOOKS:

1. Allen, “CMOS Analog Circuit Design”, Oxford, 2005.

2. Behzad Razavi, “Design of Analog CMOS integrated circuit”, Tata McGraw Hill,
2004.

2. Michelle Steyaert, “Analog Circuit Design”, Kluwer, 2003.

3. Gray & Meyer, Analysis and Design of Analog Integrated Circuits, Wiley, 2004.
4, Baker, CMOS Mixed-Signal Circuit Design, Wiley, 2004.



CAD System Environment

Familiarity with Unix/ Linux / Sun OS

Basic Concept of Operating System: Evolution of operating system, fundamental of
operating system functions, multiprogramming, multiprocessing, time sharing systems
and real time systems.

Linux : Brief History , Linux Distributions, Using the Emacs Editor , Using the vi
Editor , Using the Pico Editor , Introduction to Users and Groups Essential s of
Effective User, Group, and Password Management , Introduction to the Linux Kernel
,Using Kernel Modules ,Compiling the Linux Kernel ,Installing the Linux Kernel .
File System , Disk Gemotary

UNIX: Familiarity with different shells ,UNIX Utilities like tar, make, yacc, lex, lint,
debugger etc.Programming Tools : Perl, tcl/ tk File formats .tgz, .tar, X-term
environment

SUN OS: The Solaris Operating Environment, Specific Features, Solaris Web Start
Wizards, DHCP, Web-based enterprise management, Solaris Management Console,
role-based access control (RBAC), Sun Management Center, Solaris Volume
Manager, Solaris Resource Manager, Solaris Bandwidth Manager, Extensive Linux
Compatibility

Windows NT,XP Environment

Familiarity with PVM: creating aparallel virtual environment, initiating server and
daemons, PVM library routines, XPVM



Elective Il

VLSI Testing and Design for Testability

Physical defects and their modeling; stuck at faults; Bridging Faults; Fault collapsing.
Fault Simulation: Deductive, Parallel and Concurrent; Critical Path Tracing.

Test Generation for Combinational Circuits: D-Algorithm, Boolean Difference,
PODEM, and ATPG.

Random, Exhaustive and Weighted Random Test Pattern Generations Aliasing and its
effect on Fault coverage.

PLA Testing: cross-point Fault Model, Test Generation,

Memory testing: Permanent Intermittent and Pattern Sensitive Faults; Delay Faults
and Hazards; Test Generation Techniques,

Test Generation for Sequential Circuits.
Scan Design. Scan path and LSSD, BILBO
Concept of Redundancy, spatial redundancy, Time redundancy

Recent trendsin VLSI testing: Genetic Algorithms, Parallel Algorithms, Neural
networks, nano scal e testing

Text books:

1. VLSI Testing: digital and mixed analogue digital techniques Stanley L. Hurst
Pub: I nspec/IEE ,1999



Low Power VLSI Design

Low power Basics

Need for low power VLSl chips, Sources of power dissipation on Digital
Integrated circuits. Emerging Low power approaches. Physics of power dissipation
in CMOS devices.

Device & Technology Impact on Low Power

Dynamic dissipation in CMOS, Transistor sizing & gate oxide thickness, Impact of
technology Scaling, Technology & Device innovation.

Power estimation

Simulation Power analysis: SPICE circuit simulators, gate level logic simulation,
capacitive power estimation, static state power, gate level capacitance estimation,
architecture level analysis, data correlation analysisin DSP systems. .

Low Power Design

Circuit level: Power consumption in circuits. Flip Flops & Latches design, high
capacitance nodes, low power digital cellslibrary Logic level: Gate reorganization,
signal gating, logic encoding, state machine encoding, pre-computation logic

Low power Architecture & Systems: Power & performance management,
switching activity reduction, parallel architecture with voltage reduction, flow
graph transformation, low power arithmetic components, low power memory
design.

Low power Clock Distribution: Power dissipation in clock distribution, single
driver Vs distributed buffers, Zero skew Vs tolerable skew, chip & package co
design of clock network

Algorithm & architectural level methodologies: Introduction, design flow,
Algorithmic level analysis & optimization, Architectural level estimation &
synthesis.

Text:
1. Gary K. Yeap, “Practical Low Power Digital VLS| Design”, KAP, 2002
2. Rabaey, Pedram, “Low power design methodologies” Kluwer Academic, 1997

References:
1. Kaushik Roy, Sharat Prasad, “Low-Power CMOS VLS| Circuit Design” Wiley,
2000



CAD for VLSI

Introduction to VLSI design methodol ogies and supporting CAD environment.

Schematic editors: Parsing: Reading files, describing data formats, Graphics &
Plotting Layout. Layout Editor: Turning plotter into an editor. Layout language:
Parameterized cells, PLA generators, Introduction to Silicon compiler, Datapath.
Compiler, Placement & routing, Floor planning.

Layout Analysis. Design rules, Object based DRC, Edge based layout operations.
Module generators.

Simulation: Types of simulation, Behavioral simulator, logic simulator, functional
simulator & Circuit simulator.

Simulation Algorithms: Compiled code and Event-driven. Optimization Algorithms:
Greedy methods, simulated annealing, genetic algorithm and neural models.

Testing ICs. Fault simulation, Aids for test generation and testing. Computational
complexity issues: Big Oh and big omegaterms.

Recent topicsin CAD-VLSI: Array compilers, hardware software co-design, high-
level synthesistools and VHDL modeling.

Books:
1. Trimburger,” Introduction to CAD for VLSI”, Kluwer Academic publisher, 2002

2. Naveed Shervani, “Algorithms for VLSI physical design Automation”, Kluwer
Academic Publisher, Second edition.



Algorithms for VLSI Design Automation

VLSI physical design automation and Fabrication
VLS| Design cycle, New trends in VLSI design, Physical design cycle, Design style,
Introduction to fabrication process, design rules, layout of basic devices

VLSI automation Algorithms:
Partitioning: problem formulation, classification of partitioning algorithms, Group
migration algorithms, simulated annealing.

Floor planning & pin assignment: problem formulation, classification of floor
planning agorithms, constraint based floor planning, floor planning algorithms for
mixed block & cell design, chip planning, pin assignment, problem formulation,
classification of pin assignment algorithms, General & channel pin assignment

Placement
Problem formulation, classification of placement algorithms, simulation base
placement algorithms, recent trends in placement

Global Routing and Detailed routing: Problem formulation, classification of global
routing algorithms, Maze routing algorithm, line probe algorithm, Steiner Tree based
algorithms, performance driven routing

Detailed routing problem formulation, classification of routing algorithms,
introduction to single layer routing algorithms, two layer channel routing algorithms,
greedy channel routing, switchbox routing agorithms.

Over the cell routing & via minimization: two layers over the cell routers,
constrained & unconstrained via minimization

Compaction: problem formulation, classification of compaction algorithms, one-
dimensional compaction, two dimension based compaction, hierarchical compaction

Text Books:
1. Naveed Shervani, “Algorithms for VLS| physical design Automation”, Kluwer
Academic Publisher, Second edition.

References

1. Christophn Meinel & Thorsten Theobold, “ Algorithm and Data Structures for
VLSl Design”, KAP, 2002.

2. Rolf Drechsheler : “Evolutionary Algorithm for VLSI”, Second edition

3. Trimburger,” Introduction to CAD for VLSI”, Kluwer Academic publisher, 2002
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