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the new edition of this popular text presents introductory coverage of electronic
materials and devices for undergraduate courses in materials science and
engineering electrical engineering and physics with the additional topics in the text
and selected articles from the cd rom it can also be used in a graduate
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introductory course in electronic materials or for self study it has been written with
ample flexibility to allow sections and chapters to be skipped as desired by the
instructor for both short and long courses cross referencing has been minimized
the third edition includes new topics and extended sections such as diffusion
conduction in thin films interconnects in microelectronics electromigration stefan s
radiation law field emission from carbon nanotubes piezoresistivity amorphous
semiconductors solar cells leds debye relaxation giant magnetoresistance
magnetic data storage reststrahlen absorption luminescence and white leds and x
ray diffraction appendix it also has a large number of new worked examples
numerous new homework problems and many new illustrations and photographs
this text is one of the few books in the market that has the broad coverage of
electronic materials and devices that today s scientists and engineers need book
jacket

this textbook lays out the fundamentals of electronic materials and devices on a
level that is accessible to undergraduate engineering students with no prior
coursework in electromagnetism and modern physics the initial chapters present
the basic concepts of waves and quantum mechanics emphasizing the underlying
physical concepts behind the properties of materials and the basic principles of
device operation subsequent chapters focus on the fundamentals of electrons in
materials covering basic physical properties and conduction mechanisms in
semiconductors and their use in diodes transistors and integrated circuits the book
also deals with a broader range of modern topics including magnetic spintronic
and superconducting materials and devices optoelectronic and photonic devices as
well as the light emitting diode solar cells and various types of lasers the last
chapter presents a variety of materials with specific novel applications such as
dielectric materials used in electronics and photonics liquid crystals and organic
conductors used in video displays and superconducting devices for quantum
computing clearly written with compelling illustrations and chapter end problems
rezende s introduction to electronic materials and devices is the ideal
accompaniment to any undergraduate program in electrical and computer
engineering adjacent students specializing in physics or materials science will also
benefit from the timely and extensive discussion of the advanced devices materials
and applications that round out this engaging and approachable textbook

principles of electronic materials and devices second edition is a greatly enhanced
version of the highly successful text principles of electrical engineering materials
and devices it is designed for a first course on electronic materials given in
electrical engineering materials science and engineering and physics departments
at the undergraduate level the second edition has numerous revisions additional
sections such as phonons and optoelectronic materials and devices more solved
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problems and a completely new chapter on optical properties of materials the
revisions have improved the rigor without sacrificing the original semiquantitative
approach that the students liked for example the thermoelectric effect now
includes the mott jones index x which is normally treated at the graduate level but
has been introduced here through a semiquantitative discussion to explain the true
sign of the seebeck coefficient in metals one of the most difficult graduate topics in
quantum mechanics of metals the problems have also been updated and various
difficult figures have been redrafted to enhance the pedagogy the second edition
includes the electronic materials and devices cd rom the cd includes color overhead
transparency diagrams that can be printed by instructors and students on any
color printer an illustrated dictionary of electronic materials and devices numerous
selected topics and solved problems the text with its selected topics can also serve
as a first course in materials science aimed at electrical engineers and engineering
physics students it is suitable for both one and two semester courses by focusing
only on those topics relevant to materials that make up electronic and
optoelectronic devices the book offers students a deeper and more meaningful
discussion of this material than is offered in general materials science textbooks the
coverage is up to date and the applications are of special relevance to students of
electronics materials science and engineering physics the solutions manual for the
second edition is available from the publisher the mcgraw hill website and also
from the author s website at electronicmaterials usask ca

in the vast realm of technology electronic materials play a crucial role in shaping
our modern world from the smallest microprocessors to the largest power grids
electronic materials are the foundation of countless devices and systems that drive
our society forward in this subchapter we will delve into the definition and
importance of electronic materials providing students in the field of materials
science and engineering with a comprehensive understanding of this fascinating
subject electronic materials can be broadly defined as substances that possess
properties conducive to the flow of electric current these materials exhibit a wide
range of electrical behaviors such as conductivity resistance and insulating
properties which make them invaluable in the design and development of
electronic devices from semiconductors like silicon and germanium to conductors
like copper and aluminum electronic materials come in various forms each with its
unique set of properties and applications the importance of electronic materials in
the field of materials science and engineering cannot be overstated these materials
are the building blocks of electronic devices enabling the conversion storage and
transmission of electrical energy they are essential in the production of integrated
circuits transistors solar cells batteries sensors and countless other electronic
components that power our daily lives understanding the properties behavior and
fabrication methods of electronic materials is fundamental for students pursuing a
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career in this field moreover the study of electronic materials is crucial for
advancing technology and driving innovation as the demand for faster smaller
more efficient and environmentally sustainable electronic devices continues to
grow researchers and engineers need to explore new materials and improve
existing ones by understanding the properties and behaviors of electronic materials
students can contribute to the development of cutting edge technologies such as
flexible electronics wearable devices renewable energy systems and quantum
computing

electronic materials are a dominant factor in many areas of modern technology
the need to understand them is paramount this book addresses that need the main
aim of this volume is to provide a broad unified view of electronic materials
including key aspects of their science and technology and also in many cases their
commercial implications it was considered important that much of the contents of
such an overview should be intelligible by a broad audience of graduates and
industrial scientists and relevant to advanced undergraduate studies it should also
be up to date and even looking forward to the future although more extensive and
written specifically as a text the resulting book has much in common with a short
course of the same name given at coventry polytechnic the interpretation of the
term electronic materials used in this volume is a very broad one in line with the
initial aim the principal restriction is that with one or two minor exceptions relating
to aspects of device processing for example the materials dealt with are all active
materials materials such as simple insulators or simple conductors playing only a
passive role are not singled out for consider ation active materials might be defined
as those involved in the processing of signals in a way that depends crucially on
some specific property of those materials and the immediate question then
concerns the types of signals that might be considered

mechanical and thermal properties are reviewed and electrical and magnetic
properties are emphasized basics of symmetry and internal structure of crystals
and the main properties of metals dielectrics semiconductors and magnetic
materials are discussed the theory and modern experimental data are presented
as well as the specifications of materials that are necessary for practical
application in electronics the modern state of research in nanophysics of metals
magnetic materials dielectrics and semiconductors is taken into account with
particular attention to the influence of structure on the physical properties of nano
materials the book uses simplified mathematical treatment of theories while
emphasis is placed on the basic concepts of physical phenomena in electronic
materials most chapters are devoted to the advanced scientific and technological
problems of electronic materials in addition some new insights into theoretical facts
relevant to technical devices are presented electronic materials is an essential
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reference for newcomers to the field of electronics providing a fundamental
understanding of important basic and advanced concepts in electronic materials
science provides important overview of the fundamentals of electronic materials
properties significant for device applications along with advanced and applied
concepts essential to those working in the field of electronics takes a simplified and
mathematical approach to theories essential to the understanding of electronic
materials and summarizes important takeaways at the end of each chapter
interweaves modern experimental data and research in topics such as nanophysics
nanomaterials and dielectrics

a thorough introduction to fundamental principles andapplications from its
beginnings in metallurgy and ceramics materials sciencenow encompasses such
high tech fields as microelectronics polymers biomaterials and nanotechnology
electronic materialsscience presents the fundamentals of the subject in a
detailedfashion for a multidisciplinary audience offering a higher leveltreatment
than an undergraduate textbook provides this textbenefits students and
practitioners not only in electronics andoptical materials science but also in
additional cutting edgefields like polymers and biomaterials readers with a basic
understanding of physical chemistry or physicswill appreciate the text s
sophisticated presentation of today smaterials science instructive derivations of
important formulae usually omitted in an introductory text are included here
thisfeature offers a useful glimpse into the foundations of how thediscipline
understands such topics as defects phase equilibria and mechanical properties
additionally concepts such asreciprocal space electron energy band theory and
thermodynamicsenter the discussion earlier and in a more robust fashion than
inother texts electronic materials science also features an orientation towards
industry and academia drawn from theauthor s experience in both arenas
information on applications in semiconductors optoelectronics photocells and
nanoelectronics problem sets and important references throughout flexibility for
various pedagogical needs treating the subject with more depth than any other
introductorytext electronic materials science prepares graduate andupper level
undergraduate students for advanced topics in thediscipline and gives scientists in
associated disciplines a clearreview of the field and its leading technologies

this textbook lays out the fundamentals of electronic materials and devices on a
level that is accessible to undergraduate engineering students with no prior
coursework in electromagnetism and modern physics the initial chapters present
the basic concepts of waves and quantum mechanics emphasizing the underlying
physical concepts behind the properties of materials and the basic principles of
device operation subsequent chapters focus on the fundamentals of electrons in
materials covering basic physical properties and conduction mechanisms in
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semiconductors and their use in diodes transistors and integrated circuits the book
also deals with a broader range of modern topics including magnetic spintronic
and superconducting materials and devices optoelectronic and photonic devices as
well as the light emitting diode solar cells and various types of lasers the last
chapter presents a variety of materials with specific novel applications such as
dielectric materials used in electronics and photonics liquid crystals and organic
conductors used in video displays and superconducting devices for quantum
computing clearly written with compelling illustrations and chapter end problems
rezende s introduction to electronic materials and devices is the ideal
accompaniment to any undergraduate program in electrical and computer
engineering adjacent students specializing in physics or materials science will also
benefit from the timely and extensive discussion of the advanced devices materials
and applications that round out this engaging and approachable textbook

an introduction to electronic materials for engineers aims to give a basic
understanding and comprehensive overview of a wide range of materials such as
conducting materials semiconductors magnetic materials optical materials
dielectric materials superconductors thermoelectric materials and ionic materials
the new chapters added into this latest edition include thin film electronic materials
organic electronic materials and nanostructured materials these chapters aim to
reflect the new developments made in electronic materials and nanotechnology
research towards the design and fabrication of modern equipment and electronic
devices this book is designed for undergraduate engineering and technology
students who have background knowledge of physics and chemistry as well as for
engineers who work on materials processing or application or electric electronic
engineering it emphasizes on the synthesis performance and application of
electronic materials and will enable readers to understand and relate to the devices
and materials

electronic materials and semiconductor devices essentially an outcome of the class
tested lecture notes of the author attempts to present an account of the basic
electronic properties of materials determined by their electrical magnetic dielectric
superconducting and semiconducting behaviours including brief introduction to the
planar technology of semiconductor device fabrication at an introductory level so
that their applications in the design of electronic devices are easily understandable
the presentation in the book is lucid covering the fundamentals of the important
semiconductor devices

the importance of materials science for the progress of electronic techno logy has
been apparent to all since the invention of the transistor in 1948 though that epoch
making event was the result of far sighted research planning by bell laboratories
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dating from a decade or more before no mere chance discovery therefore but the
fruition of work which allotted at its inception a vital role to materials the transistor
is now very old hat but new materials developments are continually triggering fresh
develop ments in electronics from optical communications to high temperature
superconductors electronic engineers are now given at least two courses in
materials as part of their degree programme this book arose from a series of forty
lectures the author gave to the third year students on the extended honours degree
course in electronic and electrical engineering at loughborough university though
additional elementary material has been included to make the book suitable for
first year students the biggest problem in such a course is deciding what must be
left out and this i am afraid i shirked by leaving out all those areas which i was not
familiar with from my days in the ministry of aviation the semiconductor device
industry and as a graduate student and research worker i hope that what remains
is sufficiently catholic

electronic materials are the actual semiconductors plastics metals and ceramics
that make up the chips and packages from which we construct today s cell phones
palmtops and pdas the switch in applications from pcs to smaller communications
devices has driven the micro miniaturization trend in electronics which in turn has
created a new set of challenges in creating materials to meet their specifications
this new edition the first update of the handbook since 1993 is a complete rewrite
reflecting the great importance of engineering materials for thermal management
and flexibility and micro miniature sizes this new handbook will be an invaluable
tool to anyone working electronic packaging fabrication or assembly design

the subject of electronics and in particular the electronic properties of materials is
one which has experienced unprecedented growth in the last thirty years the
discovery of the transistor and the subsequent development of integrated circuits
has enabled us to manipulate and control the electronic properties of materials to
such an extent that the entire telecommunications and computer industries are
dependent on the electronic properties of a few semiconducting materials the
subject area is now so important that no modern physics materials science or
electrical engineering degree programme can be considered complete without a
significant lecture course in electronic materials ultimately the course requirements
of these three groups of students may be quite different but at the initial stages of
the discussion of electronic properties of materials the course requirements are
broadly identical for each of these groups furthermore as the subject continues to
grow in importance the initial teaching of this vital subject needs to occur earlier in
the curriculum in order to give the students sufficient time later to cover the
increasing amount of material
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reliability and failure of electronic materials and devices is a well established and
well regarded reference work offering unique single source coverage of most
major topics related to the performance and failure of materials used in electronic
devices and electronics packaging with a focus on statistically predicting failure
and product yields this book can help the design engineer manufacturing engineer
and quality control engineer all better understand the common mechanisms that
lead to electronics materials failures including dielectric breakdown hot electron
effects and radiation damage this new edition adds cutting edge knowledge gained
both in research labs and on the manufacturing floor with new sections on plastics
and other new packaging materials new testing procedures and new coverage of
mems devices covers all major types of electronics materials degradation and their
causes including dielectric breakdown hot electron effects electrostatic discharge
corrosion and failure of contacts and solder joints new updated sections on failure
physics on mass transport induced failure in copper and low k dielectrics and on
reliability of lead free reduced lead solder connections new chapter on testing
procedures sample handling and sample selection and experimental design
coverage of new packaging materials including plastics and composites
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