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Preface

This book is intended to cover the vast and fast growing field of electrical
and electronic materials and their science in accordance with the modern
trends. The level of the book covers the syllabi being taught at graduate
and undergraduate standard of Engineering Colleges in many countries
around the world including the United States and India. It also covers the
syllabi of various Indian national level examinations. The contents of the
book will also be very helpful to the students of postgraduate studies.

Basic and pre-requisite information has been included for easy transi-
tion to newer topics. Latest developments in various fields of materials;
their sciences, processes and applications have been accommodated. Latest
topics like spintronics, high energy hard magnetic materials, ferrites, plat,
vacuum as insulator, fibre-optics, high temperature superconductors, fer-
roelectrics, smart materials, ferromagnetic semiconductors etc. have been
included.

[lustrations, examples, and details of sciences are such that they include
different disciplines of engineering e.g. robotics, electrical, mechanical,
electronics, instrumentation and control, computer, and inter-disciplinary
branches. Topics like electron theories, magnetostriction, high voltage
engineering, brillouin zone theory, gas-filled conductors etc. have been
explained. A variety of materials ranging from iridium to garnets, resis-
tors, capacitors, printed circuit boards to microelectronics, micro alloys to
memory devices, left-handed materials, advance and futuristic materials
are described.

Review and Objective Type Questions are based on concepts, design,
construction, applications and practical orientations. Objective questions
of all kinds viz.; ‘Multiple Choice” type, Assertion and Reasoning’ type,
‘Matching’ type, ‘Fill in the Blanks’ type, ‘Pick up the Correct Choice,
‘True-False type are included. A large number of numerical examples have
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been worked out. Numerical exercises for practice and self evaluation are
also given with their answers. SI units, in general, have been incorporated
throughout the text but for familiarity the MKS units have also been used.

The book is substantiated by a large number of diagrams, tables, equa-
tions, review questions, objective questions, solved numericals, unsolved
numerical exercises, question-answers, and terms in quick revision sum-
mary. I gratefully acknowledge the authors and publishers of the books
and other literature quoted in references which have have been consulted
in preparing this book.

I acknowledge the inspiration and blessings of my respected mother
Smt. BELA DEVI, brother-in-law Sri JAWAHAR LAL, sister Smt. SAVITRI
LAL, elder brother Sri GOPAL DAS GUPTA and other family members. I
am full of gratitude to my daughter NIDHI, son NISHU, wife RITA, son-
in-law RITESH, grandson AKARSH (RAM) and granddaughter GAURI
for the patience shown and encouragement given to complete this venture.

I am highly obliged to my postgraduate student Mr. Kishor Kalauni,
M.Tech. (Materials Science) without whose help and support it was not
possible to publish this book. He took great pains in formatting and typing
of a large number of pages, typesetting, making figures etc. I also acknowl-
edge my student Mr. Saurabh Kumar Singh, M.Tech. (Materials Science) for
some typing work. I extend my heartfelt gratitude to my friends Er. Ranjeet
Singh Virmani, Er. K.R.D. Tewari, and Er. Satish Chandra Srivastava for
their technical support in several ways. Last but not the least, I owe a lot
to Sri S.C. Sant, Mr. Anurag Sant and Mrs. Shilpa Sant for their continued
support, guidance and cooperation in preparing this book.

Enormous effort has been made to avoid errors and mistakes; however,
their presence cannot be ruled out. Any suggestion to improve the stan-
dard of this book, indication towards errors, omissions and mistakes will
be highly appreciated.

January 2015 Dr. KM. GUPTA
Allahabad, India kmguptal948@gmail.com
and

NISHU GUPTA

dce.nishu@gmail.com
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Abbreviations

ACSR Aluminum Conductor Steel Reinforced
AR Anti Reflective

BCT Body Centred Tetragonal

BJT Bipolar Junction Transistor

BMG Bulk Metallic Glass

CCD Charge Coupled Device

CIC Cable-In-Conduit

CNC Computerized Numerically Controlled
DC Diamond Cubic

EGS Electronic Grade Silicon

EHP Electron-Hole Pair

FCC Face Centred Cube

FFC Flexible-Film-Circuit

FPC Flexible Printed Circuit

GGG Gadolium Gallium Garnet

GMR Giant Magneto-Resistance

HCP Hexagonally Closed Packed

HMM Hard Magnetic Materials

HTS High Temperature Superconductor
IGFET Insulated Gate Field-Effect Transistor
[FF Ionic Ferrofluid

KDP Potassium Dihydrogen Phosphate (a piezoelectric material)
LBL Layer-By-Layer

LDR Light Dependent Resistor

LED Light Emitting Diode

LHM Left-Handed Material

LTS Low Temperature Superconductor
MBD Magnetic Bipolar Diode

MBT Magnetic Bipolar Transistor
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MCE
MEE
MGS
MHD
MOSFET
MRAM
NLO
NTC
OFHC
OMR
PCB
PLZT
PTC
PZT
RHM
SET
SFF
SMC
SOI
SQUID
TEC
TEE
UPT
USB
VDR
VLSI
VVR
WAN
WC
XRD

Magneto-Caloric Effect
Magneto-Electro-Elastic

Metallurgical Grade Silicon
Magneto-Hydro-Dynamic

Metallic Oxide Semiconductor Field- effect Transistor
Magnetic Random Access Memory
Non-Linearly Optical

Negative Temperature Coefficient (Thermistor)
Oxygen Free High Conductivity

Optical Magnetic Reader

Printed Circuit Board

Lead Lanthanum Zirconate Titanate

Positive Temperature Coefficient (Thermistor)
Lead Zirconate Titanate

Right Handed Material

Single Electron Transistor

Surfated Ferrofluid

Surface Mounted Device

Silicon-On-Insulator

Superconducting Quantum Interference Device
Thermo-Electric Cooler

Thermo-Electric Effect

Unipolar Transistor

Universal Serial Bus (interface)

Voltage- Dependent Resistor

Very Large Scale Integration

Voltage-Variable Resistor

Wide Area Network

Tungsten Carbide

X-ray Diftraction
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