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ELECTRODYNAMICS AND ELECTRONICS MATERIALS -
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Gauss,s law, Scalar potential, Poisson’s and Laplace cquatizm and their solulionl in
Cartesian coordinates, Electrostatic potential energy. Diclectricsand its jularization. Polarization
of non-polar molecules (Classicus - Mossatti relation,  Bio - Savart Law. Vector Potential
Ampcre‘é Circutial law. Energy Density in Magnetic ficld.

Maxwell’s equation in terms of Scalar and Vector potential, Gauge trtnsformations,
Lorentz and Coulomb gauge. Ret:rded potentials. Radiation from an oscillating electric and
magenetic dipole with simple appi. .iion,

- ) UNIT-1

Polarization by reflection. Total internal reflection. Eleciromagnetic waves in
conducting medium, Normal and anomalous dispersions.

The dielectric tensor of an anisotropic medium, the struciure of wonochromatic plane
wave in an anisotropic mediu e phase velocity and ray veloan Fresnel's tormula Tor the
propagation of £.M. waves in crystals.

Wave guides and resonant cavities, cylindrical cavities and wave vuides, modes in
rectangular wave guides, energy [low and attenuation in wave cuides, modes rectangular.
Resonant cavities, power losses in cavitics

UNTE-1H

Fundamentals of material scicnce & Phase rale, Phase Diaviam, Relative stability of
Phases. Phase Transformations - Flementary idea of Nucleition and Growth, ~wthods oferystal
growth. Defects in Crystals © Elementiny idea of point, line aid planar defects. Materials in
thin film from  Concept of thin tilns, preparation of thin il

ceposition of thin film using
sputtering methods (rt and glow dischi o)

UNEPEIY

Special Materials in Electronics:

Composite meterials : Composities of ulasses, polymers metals and ceramics, properties
and applications. Polymers : Mechanism of polymerination, conducting polymers, application
of polymers in electronics. Metallic Mterials © Functional gradient materials, shap memory

alloys, amorphous materials, 1C package materials. Liquid crystal polymers, Optical properties
of cholesteric and chiral nematics liquid crystal displays, optical fibre materials.
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" Diclectric and Ferroclectric Materials - Dielectric materd

UNIT-V

Jds as < pacitive elements, polar
diclectrics, propertics and applications in clectron Ferroclectries  phn acal properties and
classification, properties modifications,  nonlineHes, application 10 clectronic deviees
Magnetic Materials : Ferromagnetic materials and their application ansition metals and alloys
as ferromagnets, hard and soft magnetic materials. Ferrities @ Elementaiy iden of spinels. Garnets
and liexagonal ferrities, application of ferritics in electionics. magnetic bubbles.

Books Rccommcmlml

\. Classical Electrodynani. Jackson, J.D

2 Introduction 10 clectrodynamics : Griflith, 0. )
3 Optics : Mathur, B.K.

4, Electromagnetics Laud, B B,

S

Electrodynamics - Satya Prakash
0. Material science i eng, ae o\ Rashavan

p 3 Element of matenial scienc and cngmeenng L Yan Ve .

8 . ‘The structure and propert.es of materials © RN Rose and 1 A
9. Liquid Crystal : S. Chand: asckhar,
10.  Material Science : C.M. Gupta.
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INTEGRATED CIRCUITAND SEMICONDUCTOR DEVICES

: e :
M UNIT-1 W

Cu'mm’__ .
The feedback concept, Generalized voltage and esess leed back (series and

: : S - Cumvent
shunt) General characteristics of negative feedback ampli©ers, exent and, voltage

feedback circuits, Emitter totower, Ampliticr distortion, amplitier classification and
characteristics, Power and efficiency ol amphlicrs, Directand Transformer coupled
amplifiers, Theory and ;mpl-imlinn ol cliss A push pull amphiicr. Working principle
of class B push'pull amplific

Basic operational amplifier, Dilterential amplifier, tanster characteristics of
a differen: . amplifier. 1C operational aplifier, OP-AMP parameters and their

frequency response, Applicution of OP-AMP as adder, substracter, active filter,
Noise in OP-AMP.

UNIT-11
Differentiating and integrating cucuit, clippmg and clampang circuits,
comparators, Multivibrators, Wavciorm generators (Series squiane. triangular)
frequency to voltage and voltage to frequency conversion.
F}E T,MESFET, MOS-Diode, Microwave devices, Tunacel diode, IMPATT,
Light Emitting diode, Photovoltaie selar cell, Characteristics elticiencies, Fill factor,

voltage factor, effect ot series and shiunt resistance, Material <clection.

UNIT-IT1
Active filters, tlutterworth and chcl)ysl;ev salen and key filters, Low and
Band-Pass/ Reject filters.
Fundamental definitions related to Opto Electronic devices, Photo conductive

sensors,.application ol phaio diode and j.aoto transistors, Photo Multiplier tube,
Light emitting diode, Photo coupley:
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UNIT-1V
Classification ol [C s, Electronic grade silicon, Silicon shaping, lapping
phlishing and wafer preparation, Vapour phase epitaxy, Molecular beam epitaxy,
Optical lithiography, IPhotomask, Photoresist and process. Limitation of optical

L We . ; ;
lithiography, Idea of clectiran and x-ray lithiography, Netchan:ical etching, Reactive
plasma etching. -

UNIT-V

Fabrication of monolithic diodes. Fabric: tion of mtegsited transistors, Idea
of burried layer fabric:lliun, Monolithie circuit layout and design rule, Isolation

methods monolithic FiET, MOSFET, Processing idea of MET (High electron

mobility transistor) CCD, MOS integrated cireuits, Large, ledium scale, Hybrid
integmted circuit.
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PAPER - 111 : |
DIGITAL ELECTRONIC AND COMMUNICATION L5 ”3;;‘ o

UNIT-I

4 Logic gates, Boolean Algebra, Simplification of logic circuit using karnaugh
map, Number system and codes, Signed binary numbers, Representation of
fractions, Arithmetic circuits, Adder subtractor, Code convertor-decoder,
Multiplexer and Demultiplexer seven segment and Dot matrix display.

UNIT-II- -
Logic families, TTL circuits, Totem pole output, TTL parameters, TTL
NAND gate, Open collector gates, Tri-state TTL devices, External drive for TTL

load, MOS logic enhancement type MOSFET, CMOS characteristics TTL and C-
MOS interfacing.

\..

UNIT-III
Flip flops R-S, D, T, J-K and master slave J-K flip flops registers, Buffer and

shifts registers, Binary ripple counter of Mod N synchronous counters, Ring

counters; Semiconductor memories, Memory addressing logic, ROM, EPROM and
RAM memories.

D-A conversion, Weighted registers and Ladder method, Sample and hole
circuit, A-D convertor Simulation methods, continuos meltliod, counter method,

successive approximation, A-D accuracy, Resolution, Digital clock, Digital
voltmeter, Digital frequency meter.

UNIT-1V

Modulation technique  Amplitude modulation, square low modulation,
suppressed carrier balance modulator, study of amplitude modul
Square law detector, distortion in lincar dic- » detector.

Frequency modulation and detection : Reactance tube modu
modulation varactor diode, Armstrong method of frequency
stabalization FM receives, limiters, FM detectors.

Digital communication - Sampling  and
multiplexing, Pulse code modulation. PCM ehcodi
PCM, Adaptive delta mod: ' ‘tion.

ated transmission,

lators, frequency
modulation, frequency

71 . . gar N W
quaftization. Time division
ng, deltamod: uon, Differential

; UNI'F-V

Radar cominunication : Continuous and pulse radar system, General study of
pulse radar using A type indicator, Radar performance factors, Radar transmitting
systems, Rotatory sparak gap modulators, Hard value puber, Radar waveform
range determination, Radar antenna duplexer, Radar rccm Automatic tracking

radar, Doplar effect in radar. .
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_— PAPER - [V o
SIGNAL SYSTEM AND COMPUTER APPLICATION IN

A= i A=t

Signal and System Modeling Concepts : Inti. .iction of signal and system
analysis, few examples of system, signals models, classification of signals, energy
and power signals, energy and power special densities,

System modeling and Analysis in Time Dom ‘
modcling concepts, The superposition integral for fixed linear system, convolution
integral, Evaluation of convolution integral,. Impulse response of a fixed linear
svstem, superposition integral in terms of steps response, stability
modeling and simulation. '

ain: Introduction 1o system

linear svstem

. UNIT-II

State variable Techniques : Introduction, State variable concepts from the
state equation, Time domain solution of state equation, frequency domain solution
of state solutions, finding the 74{¢ transition matrig, equations for discrete system. Ly

Discrete time signal and System., P-A Cervinen and Bl ¢voud

Amalyei, |

v UNIT-111

Architecture of 8085: Organization of microprocessor (8083),
purpose resistors and register pairs, Concept of slag and their uses. General
processing unit of microprocessors, Timing and control unit. Fetch and execute
cvele. General discussions about input/output of microproc. ~ors, 1/O scction,
Useful 1/O facilities and - iy control concept of interfacing, types of interfacing
devices, Interrupt facility advantage and disadvantages of interrupts, Simple
mterrupts system, Direct Memory Access (DMA)

General

UNIT-1V
“Assembly Language Programming - Concept of
assembler. The mstruction 8085, Op-codes. Memor-
mnstruction cvele. Addres

mdexed addressing, sing

assembly language and
Machine language and
e Relanve indireet and
AN he memory reference
Modes stack. Call, Return

ttechniques, Direct HNIMC Ul
le address computer. Organiy
mstructions, Loop jump, [Instructions Addressing,
mstruction and their routineness.

_ UNIT-V

Introduction of Coimputer System & “C» Programming -
computers, 1/0 dcviccsz Programming coneepts
types, Censtant, Variabie, Assignment decl

Y .

Basic idea of
' Programming structure, Data
arations and expressions, Statement,



1{ in statement, While loop, Do-while loop, For loop, Nestin;

Raphson inte
Function and structured pprogramming, Loca

{unction, arryas, Declaration, Initia

Books Recommended :

(1

; Symptoic constant,
55 Data input and outpout controls, I’

P
o

ans

Different types of operators, Integers. Flaating pomnt 7L
rinf and Scant function, Putctar, Getchar, Arrays.
Control statements and Decision making in “C”, If-clsc stateent, Gesting of
o {for loop,.Newton-
C™ program, User defined function,
| and global variables, Declaration

lization and processing of Arryas.

ration method as example of ™

(1de A

ctionic and Microprocessor . A.P.Malvino.
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