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Designed for the general engineering student, Introduction to
Engineering Materials, Second Edition focuses on materials
basics and provides a solid foundation for the non-materials
major to understand the properties and limitations of
materials. Easy to read and understand, it teaches the
beginning engineer what to look for in a particular material,
offers examples of materials usage, and presents a balanced
view of theory and science alongside the practical and
technical applications of material science. Completely revised
and updated, this second edition describes the fundamental
science needed to classify and choose materials based on the
limitations of their properties in terms of temperature,
strength, ductility, corrosion, and physical behavior. The
authors emphasize materials processing, selection, and
property measurement methods, and take a comparative look
at the mechanical properties of various classes of materials.
Chapters include discussions of atomic structure and bonds,
imperfections in crystalline materials, ceramics, polymers,
composites, electronic materials, environmental degradation,
materials selection, optical materials, and semiconductor
processing. Filled with case studies to bring industrial
applications into perspective with the material being
discussed, the text also includes a pictorial approach to
illustrate the fabrication of a composite. Consolidating relevant
topics into a logical teaching sequence, Introduction to
Engineering Materials, Second Edition provides a concise
source of useful information that can be easily translated to
the working environment and prepares the new engineer to
make educated materials selections in future industrial
applications.
Principles of Electronic Materials and Devices, Third Edition, is
a greatly enhanced version of the highly successful text
Principles of Electronic Materials and Devices, Second Edition.
It is designed for a first course on electronic materials given in
Materials Science and Engineering, Electrical Engineering, and
Physics and Engineering Physics Departments at the
undergraduate level. The third edition has numerous revisions
that include more beautiful illustrations and photographs,
additional sections, more solved problems, worked examples,
and end-of-chapter problems with direct engineering
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applications. The revisions have improved the rigor without
sacrificing the original semiquantitative approach that both
the students and instructors liked and valued. Some of the new
end-of-chapter problems have been especially selected to
satisfy various professional engineering design requirements
for accreditation across international borders. Advanced topics
have been collected under Additional Topics, which are not
necessary in a short introductory treatment.
This 2003 book relates the complete set of strength
characteristics of constituent atoms to their electronic
structures. These relationships require knowledge of both the
chemistry and physics of materials. The book uses both
classical and quantum mechanics, since both are needed to
describe these properties, and begins with short reviews of
each. Following these reviews, the three major branches of the
strength of materials are given their own sections. They are:
the elastic stiffnesses; the plastic responses; and the nature of
fracture. This work will be of great value to academic and
industrial research workers in the sciences of metallurgy,
ceramics, microelectronics and polymers. It will also serve well
as a supplementary text for the teaching of solid mechanics.
The present book on electrical, optical, magnetic and thermal
properties of materials is in many aspects different from other
introductory texts in solid state physics. First of all, this book
is written for engineers, particularly materials and electrical
engineers who want to gain a fundamental under standing of
semiconductor devices, magnetic materials, lasers, alloys, etc.
Second, it stresses concepts rather than mathematical
formalism, which should make the presentation relatively easy
to understand. Thus, this book provides a thorough
preparation for advanced texts, monographs, or special ized
journal articles. Third, this book is not an encyclopedia. The
selection oftopics is restricted to material which is considered
to be essential and which can be covered in a 15-week
semester course. For those professors who want to teach a twosemester course, supplemental topics can be found which
deepen the understanding. (These sections are marked by an
asterisk [*]. ) Fourth, the present text leaves the teaching of
crystallography, X-ray diffrac tion, diffusion, lattice defects,
etc. , to those courses which specialize in these subjects. As a
rule, engineering students learn this material at the beginning
of their upper division curriculum. The reader is, however,
reminded of some of these topics whenever the need arises.
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Fifth, this book is distinctly divided into five self-contained
parts which may be read independently.
Electronic Engineering Materials and Devices
Engineering Materials and Processes e-Mega Reference
Electronic Properties of Materials
Electrical Properties of Materials
Electronic Properties of Crystalline Solids: An Introduction to
Fundamentals discusses courses in the electronic properties of
solids taught in the Department of Materials Science and
Engineering at Stanford University. The book starts with a brief
review of classical wave mechanics, discussing concept of waves
and their role in the interactions of electrons, phonons, and
photons. The book covers the free electron model for metals, and
the origin, derivation, and properties of allowed and forbidden
energy bands for electrons in crystalline materials. It also
examines transport phenomena and optical effects in crystalline
materials, including electrical conductivity, scattering
phenomena, thermal conductivity, Hall and thermoelectric
effects, magnetoresistance, optical absorption,
photoconductivity, and other photoelectronic effects in both
ideal and real materials. This book is intended for upper-level
undergraduates in a science major, or for first- or second-year
graduate students with an interest in the scientific basis for
our understanding of properties of materials.
This text on the electrical, optical, magnetic, and thermal
properties of materials stresses concepts rather than
mathematical formalism. Suitable for advanced undergraduates, it
is intended for materials and electrical engineers who want to
gain a fundamental understanding of alloys, semiconductor
devices, lasers, magnetic materials, and so forth. The book is
organized to be used in a one-semester course; to that end each
section of applications, after the introduction to the
fundamentals of electron theory, can be read independently of
the others. Many examples from engineering practice serve to
provide an understanding of common devices and methods. Among
the modern applications covered are: high-temperature
superconductors, optoelectronic materials, semiconductor device
fabrication, xerography, magneto-optic memories, and amorphous
ferromagnetics. The fourth edition has been revised and updated
with an emphasis on the applications sections, which now cover
devices of the next generation of electronics.
Presents an overview of various materials, such as conducting
materials, semiconductors, magnetic materials, optical
materials, dielectric materials, superconductors, thermoelectric
materials and ionic materials. This title includes chapters on
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thin film electronic materials, organic electronic materials and
nanostructured materials.
Introduction to the Electronic Properties of MaterialsCRC Press
Materials and the Environment
2D Materials
Eco-informed Material Choice
Electronic Properties of Crystalline Solids
Introduction to Engineering Materials
Learn about the most recent advances in 2D materials with this comprehensive and
accessible text. Providing all the necessary materials science and physics background,
leading experts discuss the fundamental properties of a wide range of 2D materials,
and their potential applications in electronic, optoelectronic and photonic devices.
Several important classes of materials are covered, from more established ones such
as graphene, hexagonal boron nitride, and transition metal dichalcogenides, to new and
emerging materials such as black phosphorus, silicene, and germanene. Readers will
gain an in-depth understanding of the electronic structure and optical, thermal,
mechanical, vibrational, spin and plasmonic properties of each material, as well as the
different techniques that can be used for their synthesis. Presenting a unified
perspective on 2D materials, this is an excellent resource for graduate students,
researchers and practitioners working in nanotechnology, nanoelectronics,
nanophotonics, condensed matter physics, and chemistry.
It includes both chemical and physical approaches to the properties of solids, and
clearly separates those aspects of materials properties that can be tackled with
classical physics from those that require quantum mechanics. * Quantum mechanics
are introduced later to allow readers to be familiar with some of the mathematics
necessary for quantum mechanics before being exposed to its bewildering fundamental
concepts. * Discusses the electronic properties of solids from the viewpoint of
elementary band theory, and end with a brief treatment of semiconductors and some
semiconducting devices.
Milton Ohring's Engineering Materials Science integrates the scientific nature and
modern applications of all classes of engineering materials. This comprehensive,
introductory textbook will provide undergraduate engineering students with the
fundamental background needed to understand the science of structure-property
relationships, as well as address the engineering concerns of materials selection in
design, processing materials into useful products, andhow material degrade and fail in
service. Specific topics include: physical and electronic structure; thermodynamics and
kinetics; processing; mechanical, electrical, magnetic, and optical properties;
degradation; and failure and reliability. The book offers superior coverage of electrical,
optical, and magnetic materials than competing text. The author has taught introductory
courses in material science and engineering both in academia and industry (AT&T Bell
Laboratories) and has also written the well-received book, The Material Science of Thin
Films (Academic Press). Key Features * Provides a modern treatment of materials
exposing the interrelated themes of structure, properties, processing, and performance
* Includes an interactive, computationally oriented, computer disk containing nine
modules dealing with structure, phase diagrams, diffusion, and mechanical and
electronic properties * Fundamentals are stressed * Of particular interest to students,
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researchers, and professionals in the field of electronic engineering
The elucidation of the effects of structurally extended defects on electronic properties of
materials is especially important in view of the current advances in electronic device
development that involve defect control and engineering at the nanometer level. This
book surveys the properties, effects, roles and characterization of extended defects in
semiconductors. The basic properties of extended defects (dislocations, stacking faults,
grain boundaries, and precipitates) are outlined, and their effect on the electronic
properties of semiconductors, their role in semiconductor devices, and techniques for
their characterization are discussed. These topics are among the central issues in the
investigation and applications of semiconductors and in the operation of semiconductor
devices. The authors preface their treatment with an introduction to semiconductor
materials and conclude with a chapter on point defect maldistributions. This text is
suitable for advanced undergraduate and graduate students in materials science and
engineering, and for those studying semiconductor physics.
Growth and Properties
Engineering Materials Science
Solid State Electronic Engineering Materials
Electronic Properties of Engineering Materials
Principles of Electronic Materials and Devices
Packaging materials strongly affect the effectiveness of an electronic
packaging system regarding reliability, design, and cost. In electronic
systems, packaging materials may serve as electrical conductors or
insulators, create structure and form, provide thermal paths, and protect
the circuits from environmental factors, such as moisture, contamination,
hostile chemicals, and radiation. Electronic Packaging Materials and Their
Properties examines the array of packaging architecture, outlining the
classification of materials and their use for various tasks requiring
performance over time. Applications discussed include: interconnections
printed circuit boards substrates encapsulants dielectrics die attach
materials electrical contacts thermal materials solders Electronic
Packaging Materials and Their Properties also reviews key electrical,
thermal, thermomechanical, mechanical, chemical, and miscellaneous
properties as well as their significance in electronic packaging.
Are You Looking for a Unified and Concise Approach to Teaching and
Learning the Structure of Materials? Allen and Thomas present information
in a manner consistent with the way future scientists and engineers will be
required to think about materials' selection, design, and use. Students will
learn the fundamentals of three different states of condensed matterglasses, crystals, and liquid crystals-and develop a set of tools for describing
all of them. Above all, they'll gain a better understanding of the principles
of structure common to all materials. Key concepts, such as symmetry
theory, are introduced and applied to provide a common viewpoint for
describing structures of ceramic, metallic, and polymeric materials.
Structure-sensitive properties of real materials are introduced. The text also
includes a variety of worked example problems. Other texts available in the
MIT Series: Thermodynamics of Materials, Vol I, Ragone, 30885-4
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Thermodynamics of Materials, Vol II: Kinetics, Ragone, 30886-2 Physical
Ceramics: Principles for Ceramics Science and Engineering, Chiang, Birnie,
Kingery, 59873-9 Electronic Properties of Engineering Materials,
Livingston, 31627-X
This book focuses on the properties and configuration of the ceramic which
facilitates proper application of material to the task at hand. It is intended
for workers in electronics, ceramics, computers, or telecommunications
fields, to broaden their expertise in the area of electronic ceramics.
A one-stop desk reference, for engineers involved in the use of engineered
materials across engineering and electronics, this book will not gather dust
on the shelf. It brings together the essential professional reference content
from leading international contributors in the field. Material ranges from
basic to advanced topics, including materials and process selection and
explanations of properties of metals, ceramics, plastics and composites. A
hard-working desk reference, providing all the essential material needed by
engineers on a day-to-day basis Fundamentals, key techniques, engineering
best practice and rules-of-thumb together in one quick-reference
sourcebook Definitive content by the leading authors in the field, including
Michael Ashby, Robert Messler, Rajiv Asthana and R.J. Crawford
Electronic Basis of the Strength of Materials
Electronic Structure of Materials
The Physics of the Chemical Bond
Electronic Materials
Properties and Devices

Using the continuum of interface-induced gap states (IFIGS)
as a unifying theme, Mönch explains the band-structure
lineup at all types of semiconductor interfaces. These
intrinsic IFIGS are the wave-function tails of electron
states, which overlap a semiconductor band-gap exactly at
the interface, so they originate from the quantum-mechanical
tunnel effect. He shows that a more chemical view relates
the IFIGS to the partial ionic character of the covalent
interface-bonds and that the charge transfer across the
interface may be modeled by generalizing Pauling?s
electronegativity concept. The IFIGS-and-electronegativity
theory is used to quantitatively explain the barrier heights
and band offsets of well-characterized Schottky contacts and
semiconductor heterostructures, respectively.
"A classic text in the field, providing a readable and
accessible guide for students of electrical and electronic
engineering. Ideal for undergraduates, the book is also an
invaluable reference for graduate students and others
wishing to explore this rapidly expanding field." -Cover.
An informal and highly accessible writing style, a simple
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treatment of mathematics, and clear guide to applications,
have made this book a classic text in electrical and
electronic engineering. Students will find it both readable
and comprehensive. The fundamental ideas relevant to the
understanding of the electrical properties of materials are
emphasized; in addition, topics are selected in order to
explain the operation of devices having applications (or
possible future applications) in engineering. The
mathematics, kept deliberately to a minimum, is well within
the grasp of a second-year student. This is achieved by
choosing the simplest model that can display the essential
properties of a phenomenom, and then examining the
difference between the ideal and the actual behaviour. The
whole text is designed as an undergraduate course. However
most individual sections are self contained and can be used
as background reading in graduate courses, and for
interested persons who want to explore advances in
microelectronics, lasers, nanotechnology and several other
topics that impinge on modern life.
This third edition of what has become a modern classic
presents a lively overview of Materials Science which is
ideal for students of Structural Engineering. It contains
chapters on the structure of engineering materials, the
determination of mechanical properties, metals and alloys,
glasses and ceramics, organic polymeric materials and
composite materials. It contains a section with thoughtprovoking questions as well as a series of useful
appendices. Tabulated data in the body of the text, and the
appendices, have been selected to increase the value of
Materials for engineering as a permanent source of reference
to readers throughout their professional lives. The second
edition was awarded Choice’s Outstanding Academic Title
award in 2003. This third edition includes new information
on emerging topics and updated reading lists.
An Introduction for Engineers
Extended Defects in Semiconductors
Progress in Fluorine Science Series
An Introduction to Fundamentals
The Nature and Properties of Engineering Materials
Single Crystals of Electronic Materials: Growth and Properties is a complete overview of the
state of the art growth of bulk semiconductors. It is not only a valuable update of the body of
information on crystal growth of well-established electronic materials such as silicon, III-V, IIVI and IV-VI semiconductors, but includes chapters on novel semiconductors including
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wide bandgap oxides (ZnO Ga2O3, In2O3, Al2O3), nitrides (AIN and GaN) and diamond.
Each chapter focuses in-depth on a material, providing a comprehensive overview including:
Applications and requirements of the electronic material Thermodynamic properties and
definition of usable growth methods Schematics of growth methods for the material
Description of up-to-date growth technologies and processes Tailoring of crystal properties
via growth parameters Benefits of computer modelling Doping issues and reduction of defect
density State-of-the art of the material New trends and future developments
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.
It is quite satisfying for an author to learn that his brainchild has been favorably accepted by
students as well as by professors and thus seems to serve some useful purpose. This
horizontally integrated text on the electronic properties of metals, alloys, semiconductors,
insulators, ceramics, and poly meric materials has been adopted by many universities in the
United States as well as abroad, probably because of the relative ease with which the material
can be understood. The book has now gone through several re printing cycles (among them a
few pirate prints in Asian countries). I am grateful to all readers for their acceptance and for
the many encouraging comments which have been received. I have thought very carefully
about possible changes for the second edition. There is, of course, always room for
improvement. Thus, some rewording, deletions, and additions have been made here and
there. I withstood, how ever, the temptation to expand considerably the book by adding
completely new subjects. Nevertheless, a few pages on recent developments needed to be
inserted. Among them are, naturally, the discussion of ceramic (high-tempera ture)
superconductors, and certain elements of the rapidly expanding field of optoelectronics.
Further, I felt that the readers might be interested in learning some more practical applications
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which result from the physical concepts which have been treated here.
Photonic and Electronic Properties of Fluoride Materials: Progress in Fluorine Science, the
first volume in this new Elsevier series, provides an overview of the important optical,
magnetic, and non-linear properties of fluoride materials. Beginning with a brief review of
relevant synthesis methods from single crystals to nanopowders, this volume offers valuable
insight for inorganic chemistry and materials science researchers. Edited and written by
leaders in the field, this book explores the practical aspects of working with these materials,
presenting a large number of examples from inorganic fluorides in which the type of bonding
occurring between fluorine and transition metals (either d- or 4f-series) give rise to peculiar
properties in many fundamental and applicative domains. This one-of-a-kind resource also
includes several chapters covering functional organic fluorides used in nano-electronics, in
particular in liquid crystal devices, in organic light-emitting diodes, or in organic dyes for
sensitized solar cells. The book describes major advances and breakthroughs achieved by the
use of fluoride materials in important domains such as superconductivity, luminescence, laser
properties, multiferroism, transport properties, and more recently, in fluoro-perovskite for
dye-sensitized solar cells and inorganic fluoride materials for NLO, and supports future
development in these varied and key areas. The book is edited by Alain Tressaud, past chair
and founder of the CNRS French Fluorine Network. Each book in the collection includes the
work of highly-respected volume editors and contributors from both academia and industry
to bring valuable and varied content to this active field. Provides unique coverage of the
physical properties of fluoride materials for chemists and material scientists Begins with a brief
review of relevant synthesis methods from single crystals to nanopowders Includes valuable
information about functional organic fluorides used in nano-electronics, in particular in
liquid crystal devices, in organic light-emitting diodes, or in organic dyes for sensitized solar
cells
Electrical and Electronic Properties of Materials
Electronic, Magnetic, and Optical Materials
Introduction to the Electronic Properties of Materials
Photonic and Electronic Properties of Fluoride Materials
Surfaces and Interfaces of Electronic Materials
This text offers basic understanding of the electronic structure of
covalent and ionic solids, simple metals, transition metals and their
compounds; also explains how to calculate dielectric, conducting,
bonding properties.
Using an atomistic approach, it presents the basic fundamentals of
electronic engineering materials in a descriptive and qualitative
manner. Covers such areas as wave nature of matter and X-ray
diffraction, electronic properties of metals, thermal qualities,
interatomic forces and bonding in solids. Features review questions
and problems at the end of each chapter, answers to problems, tables
giving numerical values of physical properties of materials and a list
of physical constants.
Addressing the growing global concern for sustainable engineering,
Materials and the Environment, 2e is the only book devoted exclusively
to the environmental aspects of materials. It explains the ways in
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which we depend on and use materials and the consequences these have,
and it introduces methods for thinking about and designing with
materials within the context of minimizing environmental impact. Along
with its noted in-depth coverage of material consumption, the material
life-cycle, selection strategies, and legislative aspects, the second
edition includes new case studies, important new chapters on Materials
for Low Carbon Power and Material Efficiency, all illustrated by intext examples and expanded exercises. This book is intended for
instructors and students as well as materials engineers and product
designers who need to consider the environmental implications of
materials in their designs. Introduces methods and tools for thinking
about and designing with materials within the context of their role in
products and the environmental consequences Contains numerous case
studies showing how the methods discussed in the book can be applied
to real-world situations Includes full-color data sheets for 40 of the
most widely used materials, featuring such environmentally relevant
information as their annual production and reserves, embodied energy
and process energies, carbon footprints, and recycling data New to
this edition: New chapter of Case Studies of Eco-audits illustrating
the rapid audit method New chapter on Materials for Low Carbon Power
examines the consequences for materials supply of a major shift from
fossil-fuel based power to power from renewables New chapter exploring
Material Efficiency, or design and management for manufacture to
provide the services we need with the least production of materials
Recent news-clips from the world press that help place materials
issues into a broader context.are incorporated into all chapters Endof-chapter exercises have been greatly expanded The datasheets of
Chapter 15 have been updated and expanded to include natural and manmade fibers
Electronic materials provide the basis for many high tech industries
that have changed rapidly in recent years. In this fully revised and
updated second edition, the author discusses the range of available
materials and their technological applications. Introduction to the
Electronic Properties of Materials, 2nd Edition presents the
principles of the behavior of electrons in materials and develops a
basic understanding with minimal technical detail. Broadly based, it
touches on all of the key issues in the field and offers a
multidisciplinary approach spanning physics, electrical engineering,
and materials science. It provides an understanding of the behavior of
electrons within materials, how electrons determine the magnetic
thermal, optical and electrical properties of materials, and how
electronic properties are controlled for use in technological
applications. Although some mathematics is essential in this area, the
mathematics that is used is easy to follow and kept to an appropriate
level for the reader. An excellent introductory text for undergraduate
students, this book is a broad introduction to the topic and provides
a careful balance of information that will be appropriate for
physicists, materials scientists, and electrical engineers.
Optical Properties of Materials and Their Applications
Electronic Properties, Device Effects and Structures
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An Introduction to Electronic Materials for Engineers
Single Crystals of Electronic Materials
Electronic Packaging Materials and Their Properties
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 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
Most textbooks in the field are either too advanced for students or don't adequately cover current
research topics. Bridging this gap, Electronic Structure of Materials helps advanced
undergraduate and graduate students understand electronic structure methods and enables them
to use these techniques in their work.Developed from the author's lecture
Provides a multidisciplinary introduction to quantum mechanics, solid state physics, advanced
devices, and fabrication Covers wide range of topics in the same style and in the same notation
Most up to date developments in semiconductor physics and nano-engineering Mathematical
derivations are carried through in detail with emphasis on clarity Timely application areas such as
biophotonics , bioelectronics
Materials properties, whether microscopic or macroscopic, are of immense interest to the
materials scientists, physicists, chemists as well as to engineers. Investigation of such properties,
theoretically and experimentally, has been one of the fundamental research directions for many
years that has also resulted in the discovery of many novel materials. It is also equally important
to correctly model and measure these materials properties. Keeping such interests of research
communities in mind, this book has been written on the properties of polyesters, varistor ceramics,
and powdered porous compacts and also covers some measurement and parameter extraction
methods for dielectric materials. Four contributed chapters and an introductory chapter from the
editor explain each class of materials with practical examples.
Principles and Applied Science
Electronic Properties of Semiconductor Interfaces
Materials for Engineering
Electronic Materials Science
Electronic Structure and the Properties of Solids
An advanced level textbook covering geometric, chemical, and electronic structure of electronic
materials, and their applications to devices based on semiconductor surfaces, metal-semiconductor
interfaces, and semiconductor heterojunctions. Starting with the fundamentals of electrical measurements
on semiconductor interfaces, it then describes the importance of controlling macroscopic electrical
properties by atomic-scale techniques. Subsequent chapters present the wide range of surface and
interface techniques available to characterize electronic, optical, chemical, and structural properties of
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electronic materials, including semiconductors, insulators, nanostructures, and organics. The essential
physics and chemistry underlying each technique is described in sufficient depth with references to the
most authoritative sources for more exhaustive discussions, while numerous examples are provided
throughout to illustrate the applications of each technique. With its general reading lists, extensive
citations to the text, and problem sets appended to all chapters, this is ideal for students of electrical
engineering, physics and materials science. It equally serves as a reference for physicists, material science
and electrical and electronic engineers involved in surface and interface science, semiconductor
processing, and device modeling and design. This is a coproduction of Wiley and IEEE * Free solutions
manual available for lecturers at www.wiley-vch.de/supplements/
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.
This book integrates materials science with other engineering subjects such as physics, chemistry and
electrical engineering. The authors discuss devices and technologies used by the electronics, magnetics
and photonics industries and offer a perspective on the manufacturing technologies used in device
fabrication. The new addition includes chapters on optical properties and devices and addresses nanoscale
phenomena and nanoscience, a subject that has made significant progress in the past decade regarding the
fabrication of various materials and devices with nanometer-scale features.
Milton Ohring's Engineering Materials Science integrates the scientific nature and modern applications of
all classes of engineering materials. This comprehensive, introductory textbook will provide
undergraduate engineering students with the fundamental background needed to understand the science
of structure–property relationships, as well as address the engineering concerns of materials selection in
design, processing materials into useful products, andhow material degrade and fail in service. Specific
topics include: physical and electronic structure; thermodynamics and kinetics; processing; mechanical,
electrical, magnetic, and optical properties; degradation; and failure and reliability. The book offers
superior coverage of electrical, optical, and magnetic materials than competing text.The author has taught
introductory courses in material science and engineering both in academia and industry (AT&T Bell
Laboratories) and has also written the well-received book, The Material Science of Thin Films
(Academic Press).
The Structure of Materials
Electronic Ceramics
Fundamentals of Solid State Engineering
Properties: Devices, and Applications

Books are seldom finished. At best, they are abandoned. The second edition of
"Electronic Properties of Materials" has been in use now for about seven years. During
this time my publisher gave me ample opportunities to update and improve the text
whenever the Ibook was reprinted. There were about six of these reprinting cycles.
Eventually, however, it became clear that substantially more new material had to be
added to account for the stormy developments which occurred in the field of electrical,
optical, and magnetic materials. In particular, expanded sections on flat-panel displays
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(liquid crystals, electroluminescence devices, field emission displays, and plasma dis. :
plays) were added. Further, the recent developments in blue- and green emitting LED's
and in photonics are included. Magnetic storage devices also underwent rapid
development. Thus, magneto-optical memories, magneto resistance devices, and new'
magnetic materials needed to be covered. The sections on dielectric properties,
ferroelectricity, piezoelectricity, electrostric tion, and thermoelectric properties have
been expanded. Of course, the entire text was critically reviewed, updated, and improved.
However, the most extensive change I undertook was the conversion of all equations to SI
units throughout. In most of the world and in virtually all of the interna tional scientific
journals use of this system of units is required. If today's students do not learn to utilize it,
another generation is "lost" on this matter. In other words, it is important that students
become comfortable with SI units.
Provides a semi-quantitative approach to recent developments in the study of optical
properties of condensed matter systems Featuring contributions by noted experts in the
field of electronic and optoelectronic materials and photonics, this book looks at the
optical properties of materials as well as their physical processes and various classes.
Taking a semi-quantitative approach to the subject, it presents a summary of the basic
concepts, reviews recent developments in the study of optical properties of materials and
offers many examples and applications. Optical Properties of Materials and Their
Applications, 2nd Edition starts by identifying the processes that should be described in
detail and follows with the relevant classes of materials. In addition to featuring four new
chapters on optoelectronic properties of organic semiconductors, recent advances in
electroluminescence, perovskites, and ellipsometry, the book covers: optical properties of
disordered condensed matter and glasses; concept of excitons; photoluminescence,
photoinduced changes, and electroluminescence in noncrystalline semiconductors; and
photoinduced bond breaking and volume change in chalcogenide glasses. Also included
are chapters on: nonlinear optical properties of photonic glasses; kinetics of the
persistent photoconductivity in crystalline III-V semiconductors; and transparent white
OLEDs. In addition, readers will learn about excitonic processes in quantum wells;
optoelectronic properties and applications of quantum dots; and more. Covers all of the
fundamentals and applications of optical properties of materials Includes theory,
experimental techniques, and current and developing applications Includes four new
chapters on optoelectronic properties of organic semiconductors, recent advances in
electroluminescence, perovskites, and ellipsometry Appropriate for materials scientists,
chemists, physicists and electrical engineers involved in development of electronic
materials Written by internationally respected professionals working in physics and
electrical engineering departments and government laboratories Optical Properties of
Materials and Their Applications, 2nd Edition is an ideal book for senior undergraduate
and postgraduate students, and teaching and research professionals in the fields of
physics, chemistry, chemical engineering, materials science, and materials engineering.
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