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Band Theory and Electronic Properties of Solids
This book covers the physics of semiconductors on an introductory level, assuming
that the reader already has some knowledge of condensed matter physics. Crystal
structure, band structure, carrier transport, phonons, scattering processes and
optical properties are presented for typical semiconductors such as silicon, but III–V
and II–VI compounds are also included. In view of the increasing importance of
wide-gap semiconductors, the electronic and optical properties of these materials
are dealt with too.

Field Effect Devices
During the last 30 years, significant progress has been made to improve our
understanding of gallium nitride and silicon carbide device structures, resulting in
experimental demonstration of their enhanced performances for power electronic
systems. Gallium nitride power devices made by the growth of the material on
silicon substrates have gained a lot of interest. Power device products made from
these materials have become available during the last five years from many
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companies. This comprehensive book discusses the physics of operation and
design of gallium nitride and silicon carbide power devices. It can be used as a
reference by practicing engineers in the power electronics industry and as a
textbook for a power device or power electronics course in universities. Request
Inspection Copy

Fundamentals of Solid State Engineering
The second edition examines in detail three of the most basic members of the field
device family to introduce the reader to relevant terms, concepts, models, and
analytical procedures.

Semiconductor Material and Device Characterization
Introduction to Microelectronic Fabrication
In two editions spanning more than a decade, The Electrical Engineering Handbook
stands as the definitive reference to the multidisciplinary field of electrical
engineering. Our knowledge continues to grow, and so does the Handbook. For the
third edition, it has expanded into a set of six books carefully focused on a
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specialized area or field of study. Each book represents a concise yet definitive
collection of key concepts, models, and equations in its respective domain,
thoughtfully gathered for convenient access. Computers, Software Engineering,
and Digital Devices examines digital and logical devices, displays, testing,
software, and computers, presenting the fundamental concepts needed to ensure
a thorough understanding of each field. It treats the emerging fields of
programmable logic, hardware description languages, and parallel computing in
detail. Each article includes defining terms, references, and sources of further
information. Encompassing the work of the world's foremost experts in their
respective specialties, Computers, Software Engineering, and Digital Devices
features the latest developments, the broadest scope of coverage, and new
material on secure electronic commerce and parallel computing.

Fundamentals of Semiconductor Devices
The Third Edition of the standard textbook and reference in the field of
semiconductor devices This classic book has set the standard for advanced study
and reference in the semiconductor device field. Now completely updated and
reorganized to reflect the tremendous advances in device concepts and
performance, this Third Edition remains the most detailed and exhaustive single
source of information on the most important semiconductor devices. It gives
readers immediate access to detailed descriptions of the underlying physics and
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performance characteristics of all major bipolar, field-effect, microwave, photonic,
and sensor devices. Designed for graduate textbook adoptions and reference
needs, this new edition includes: A complete update of the latest developments
New devices such as three-dimensional MOSFETs, MODFETs, resonant-tunneling
diodes, semiconductor sensors, quantum-cascade lasers, single-electron
transistors, real-space transfer devices, and more Materials completely
reorganized Problem sets at the end of each chapter All figures reproduced at the
highest quality Physics of Semiconductor Devices, Third Edition offers engineers,
research scientists, faculty, and students a practical basis for understanding the
most important devices in use today and for evaluating future device performance
and limitations. A Solutions Manual is available from the editorial department.

Fundamentals of Modern VLSI Devices
This text builds a firm foundation in PN junction theory from a conceptual and
mathematical viewpoint. The second edition adds a large number of end-of-chapter
problems, solved exercises, and a new chapter on metal-semiconductor contacts.

Semiconductor Device Physics and Design
The awaited revision of Semiconductor Devices: Physics and Technology offers
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more than 50% new or revised material that reflects a multitude of important
discoveries and advances in device physics and integrated circuit processing.
Offering a basic introduction to physical principles of modern semiconductor
devices and their advanced fabrication technology, the third edition presents
students with theoretical and practical aspects of every step in device
characterizations and fabrication, with an emphasis on integrated circuits. Divided
into three parts, this text covers the basic properties of semiconductor materials,
emphasizing silicon and gallium arsenide; the physics and characteristics of
semiconductor devices bipolar, unipolar special microwave and photonic devices;
and the latest processing technologies, from crystal growth to lithographic pattern
transfer.

Introduction to Semiconductor Devices
The transistor is the key enabler of modern electronics. Progress in transistor
scaling has pushed channel lengths to the nanometer regime where traditional
approaches to device physics are less and less suitable. These lectures describe a
way of understanding MOSFETs and other transistors that is much more suitable
than traditional approaches when the critical dimensions are measured in
nanometers. It uses a novel, “bottom-up approach” that agrees with traditional
methods when devices are large, but that also works for nano-devices.
Surprisingly, the final result looks much like the traditional, textbook, transistor
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models, but the parameters in the equations have simple, clear interpretations at
the nanoscale. The objective is to provide readers with an understanding of the
essential physics of nanoscale transistors as well as some of the practical
technological considerations and fundamental limits. This book is written in a way
that is broadly accessible to students with only a very basic knowledge of
semiconductor physics and electronic circuits. Complemented with online lecture
by Prof Lundstrom: nanoHUB-U Nanoscale Transistor Contents:MOSFET
Fundamentals:OverviewThe Transistor as a Black BoxThe MOSFET: A BarrierControlled DeviceMOSFET IV: Traditional ApproachMOSFET IV: The Virtual Source
ModelMOS Electrostatics:Poisson Equation and the Depletion ApproximationGate
Voltage and Surface PotentialMobile Charge: Bulk MOSMobile Charge: Extremely
Thin SOI2D MOS ElectrostaticsThe VS Model RevisitedThe Ballistic MOSFET:The
Landauer Approach to TransportThe Ballistic MOSFETThe Ballistic Injection
VelocityConnecting the Ballistic and VS ModelsTransmission Theory of the
MOSFET:Carrier Scattering and TransmissionTransmission Theory of the
MOSFETConnecting the Transmission and VS ModelsVS Characterization of
Transport in NanotransistorsLimits and Limitations Readership: Any student and
professional with an undergraduate degree in the physical sciences or engineering.

Fundamentals of Communication Systems
This book gives readers enough knowledge of the required principles so they can
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adapt the knowledge to new materials and types of devices. As device dimensions
shrink and more exotic compound semiconductor materials are used in electronic
circuits, the physics involved in understanding the device behavior becomes more
complicated and more fascinating.

Semiconductor Device Fundamentals
Electronic Properties of Materials
This book is unique in describing the historical development of semiconductor
devices and their applications to human needs. It describes these developments in
human terms and can be enjoyed by students of physics, electrical engineering,
and materials science as well as by a wide range of scientists from other
disciplines.

Fundamentals of Nanotransistors
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
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semiconductor physics and nano-engineering Mathematical derivations are carried
through in detail with emphasis on clarity Timely application areas such as
biophotonics , bioelectronics

Semiconductor fundamentals
Aimed primarily at the undergraduate students pursuing courses in semiconductor
physics and semiconductor devices, this text emphasizes the physical
understanding of the underlying principles of the subject. Since engineers use
semiconductor devices as circuit elements, device models commonly used in the
circuit simulators, e.g. SPICE, have been discussed in detail. Advanced topics such
as lasers, heterojunction bipolar transistors, second order effects in BJTs, and
MOSFETs are also covered. With such in-depth coverage and a practical approach,
practising engineers and PG students can also use this book as a ready reference.

Modern Semiconductor Devices for Integrated Circuits
For one- or two-semester, senior-level undergraduate courses in Communication
Systems for Electrical and Computer Engineering majors. This text introduces the
basic techniques used in modern communication systems and provides
fundamental tools and methodologies used in the analysis and design of these
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systems. The authors emphasize digital communication systems, including new
generations of wireless communication systems, satellite communications, and
data transmission networks. A background in calculus, linear algebra, basic
electronic circuits, linear system theory, and probability and random variables is
assumed.

Computers, Software Engineering, and Digital Devices
This book provides detailed fundamental treatment of the underlying physics and
operational characteristics of most commonly used semi-conductor devices,
covering diodes and bipolar transistors, opto-electronic devices, junction fieldeffect transistors, and MOS transistors. In addition, basic circuits utilising diodes,
bipolar transistors, and field-effect transistors are described, and examples are
presented which give a good idea of typical performance parameters and the
associated waveforms. A brief history of semiconductor devices is included so that
the student develops an appreciation of the major technological strides that have
made today’s IC technology possible. Important concepts are brought out in a
simple and lucid manner rather than simply stating them as facts. Numerical
examples are included to illustrate the concepts and also to make the student
aware of the typical magnitudes of physical quantities encountered in practical
electronic circuits. Wherever possible, simulation results are included in order to
present a realistic picture of device operation. Fundamental concepts like biasing,
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small-signal models, amplifier operation, and logic circuits are explained. Review
questions and problems are included at the end of each chapter to help students
test their understanding. The book is designed for a first course on semiconductor
devices and basic electronic circuits for the undergraduate students of electrical
and electronics engineering as well as for the students of related branches such as
electronics and communication, electronics and instrumentation, computer science
and engineering, and information technology.

Operation and Modeling of the MOS Transistor
Semiconductor Device Physics and Design teaches readers how to approach device
design from the point of view of someone who wants to improve devices and can
see the opportunity and challenges. It begins with coverage of basic physics
concepts, including the physics behind polar heterostructures and strained
heterostructures. The book then details the important devices ranging from p-n
diodes to bipolar and field effect devices. By relating device design to device
performance and then relating device needs to system use the student can see
how device design works in the real world.

The Story of Semiconductors
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Modern Semiconductor Devices for Integrated Circuits, First Edition introduces
readers to the world of modern semiconductor devices with an emphasis on
integrated circuit applications. KEY TOPICS: Electrons and Holes in Semiconductors;
Motion and Recombination of Electrons and Holes; Device Fabrication Technology;
PN and Metal–Semiconductor Junctions; MOS Capacitor; MOS Transistor; MOSFETs
in ICs—Scaling, Leakage, and Other Topics; Bipolar Transistor. MARKET: Written by
an experienced teacher, researcher, and expert in industry practices, this succinct
and forward-looking text is appropriate for anyone interested in semiconductor
devices for integrated curcuits, and serves as a suitable reference text for
practicing engineers.

Semiconductor Physics And Devices
This book aims to offer a thorough study and reference textbook on electrical
machines and drives. The basic idea is to start from the pure electromagnetic
principles to derive the equivalent circuits and steady-state equations of the most
common electrical machines (in the first parts). Although the book mainly
concentrates on rotating field machines, the first two chapters are devoted to
transformers and DC commutator machines. The chapter on transformers is
included as an introduction to induction and synchronous machines, their
electromagnetics and equivalent circuits. Chapters three and four offer an in-depth
study of induction and synchronous machines, respectively. Starting from their
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electromagnetics, steady-state equations and equivalent circuits are derived, from
which their basic properties can be deduced. The second part discusses the main
power-electronic supplies for electrical drives, for example rectifiers, choppers,
cycloconverters and inverters. Much attention is paid to PWM techniques for
inverters and the resulting harmonic content in the output waveform. In the third
part, electrical drives are discussed, combining the traditional (rotating field and
DC commutator) electrical machines treated in the first part and the power
electronics of part two. Field orientation of induction and synchronous machines
are discussed in detail, as well as direct torque control. In addition, also switched
reluctance machines and stepping motors are discussed in the last chapters.
Finally, part 4 is devoted to the dynamics of traditional electrical machines. Also for
the dynamics of induction and synchronous machine drives, the electromagnetics
are used as the starting point to derive the dynamic models. Throughout part 4,
much attention is paid to the derivation of analytical models. But, of course, the
basic dynamic properties and probable causes of instability of induction and
synchronous machine drives are discussed in detail as well, with the derived
models for stability in the small as starting point. In addition to the study of the
stability in the small, a chapter is devoted to large-scale dynamics as well (e.g.
sudden short-circuit of synchronous machines). The textbook is used as the course
text for the Bachelor’s and Master’s programme in electrical and mechanical
engineering at the Faculty of Engineering and Architecture of Ghent University.
Parts 1 and 2 are taught in the basic course ’Fundamentals of Electric Drives’ in
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the third bachelor. Part 3 is used for the course ’Controlled Electrical Drives’ in the
first master, while Part 4 is used in the specialised master on electrical energy.

ULSI Technology
For courses in Micro-Electro-Mechanical Systems (MEMS) taken by advanced
undergraduate students, beginning graduate students, and professionals.
Foundations of MEMS is an entry-level text designed to systematically teach the
specifics of MEMS to an interdisciplinary audience. Liu discusses designs,
materials, and fabrication issues related to the MEMS field by employing concepts
from both the electrical and mechanical engineering domains and by incorporating
evolving microfabrication technology — all in a time-efficient and methodical
manner. A wealth of examples and problems solidify students’ understanding of
abstract concepts and provide ample opportunities for practicing critical thinking.

BASIC ELECTRONIC DEVICES AND CIRCUITS
This book provides an introduction to band theory and the electronic properties of
materials at a level suitable for final-year undergraduates or first-year graduate
students. It sets out to provide the vocabulary and quantum-mechanical training
necessary to understand the electronic, optical and structural properties of the
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materials met in science and technology and describes some of the experimental
techniques which are used to study band structure today. In order to leave space
for recent developments, the Drude model and the introduction of quantum
statistics are treated synoptically. However, Bloch's theorem and two tractable
limits, a very weak periodic potential and the tight-binding model, are developed
rigorously and in three dimensions. Having introduced the ideas of bands, effective
masses and holes, semiconductor and metals are treated in some detail, along
with the newer ideas of artificial structures such as super-lattices and quantum
wells, layered organic substances and oxides. Some recent `hot topics' in research
are covered, e.g. the fractional Quantum Hall Effect and nano-devices, which can
be understood using the techniques developed in the book. In illustrating examples
of e.g. the de Haas-van Alphen effect, the book focuses on recent experimental
data, showing that the field is a vibrant and exciting one. References to many
recent review articles are provided, so that the student can conduct research into a
chosen topic at a deeper level. Several appendices treating topics such as phonons
and crystal structure make the book self-contained introduction to the
fundamentals of band theory and electronic properties in condensed matter physic
today.

Physics of Semiconductor Devices
From semiconductor fundamentals to semiconductor devices used in the
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telecommunications and computing industries, this 2005 book provides a solid
grounding in the most important devices used in the hottest areas of electronic
engineering. The book includes coverage of future approaches to computing
hardware and RF power amplifiers, and explains how emerging trends and system
demands of computing and telecommunications systems influence the choice,
design and operation of semiconductors. Next, the field effect devices are
described, including MODFETs and MOSFETs. Short channel effects and the
challenges faced by continuing miniaturisation are then addressed. The rest of the
book discusses the structure, behaviour, and operating requirements of
semiconductor devices used in lightwave and wireless telecommunications
systems. This is both an excellent senior/graduate text, and a valuable reference
for engineers and researchers in the field.

Fundamentals of Silicon Carbide Technology
This book presents those terms, concepts, equations, and models that are routinely
used in describing the operational behavior of solid state devices. The second
edition provides many new problems and illustrative examples.

Fundamentals of Semiconductor Theory and Device Physics
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The new edition of this textbook presents a detailed description of basic
semiconductor physics. The text covers a wide range of important phenomena in
semiconductors, from the simple to the advanced. Four different methods of
energy band calculations in the full band region are explained: local empirical
pseudopotential, non-local pseudopotential, KP perturbation and tight-binding
methods. The effective mass approximation and electron motion in a periodic
potential, Boltzmann transport equation and deformation potentials used for
analysis of transport properties are discussed. Further, the book examines
experiments and theoretical analyses of cyclotron resonance in detail. Optical and
transport properties, magneto-transport, two-dimensional electron gas transport
(HEMT and MOSFET) and quantum transport are reviewed, while optical transition,
electron-phonon interaction and electron mobility are also addressed. Energy and
electronic structure of a quantum dot (artificial atom) are explained with the help
of Slater determinants. The physics of semiconductor lasers is also described,
including Einstein coefficients, stimulated emission, spontaneous emission, laser
gain, double heterostructures, blue lasers, optical confinement, laser modes, and
strained quantum well lasers, offering insights into the physics of various kinds of
semiconductor lasers. In this third edition, energy band calculations in full band
zone with spin-orbit interaction are presented, showing all the matrix elements and
equipping the reader to prepare computer programs of energy band calculations.
The Luttinger Hamiltonian is discussed and used to analyze the valence band
structure. Numerical calculations of scattering rate, relaxation time, and mobility
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are presented for typical semiconductors, which are very helpful for understanding
of transport. Energy band structures and effective masses of nitrides such as GaN,
InN, AlN and their ternary alloys are discussed because they are very important
materials for the blue light emission, and high power devices with and high
frequency. Learning and teaching with this textbook is supported by problems and
solutions in the end of the chapters. The book is written for bachelor and upper
undergraduate students of physics and engineering.

SEMICONDUCTOR DEVICES
Learn the basic properties and designs of modern VLSI devices, as well as the
factors affecting performance, with this thoroughly updated second edition. The
first edition has been widely adopted as a standard textbook in microelectronics in
many major US universities and worldwide. The internationally renowned authors
highlight the intricate interdependencies and subtle trade-offs between various
practically important device parameters, and provide an in-depth discussion of
device scaling and scaling limits of CMOS and bipolar devices. Equations and
parameters provided are checked continuously against the reality of silicon data,
making the book equally useful in practical transistor design and in the classroom.
Every chapter has been updated to include the latest developments, such as
MOSFET scale length theory, high-field transport model and SiGe-base bipolar
devices.
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Electrical Machines and Drives
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
which result from the physical concepts which have been treated here.
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Handbook of Photovoltaic Science and Engineering
Although roughly a half-century old, the field of study associated with
semiconductor devices continues to be dynamic and exciting. New and improved
devices are being developed at an almost frantic pace. While the number of
devices in complex integrated circuits increases and the size of chips decreases,
semiconductor properties are now being engineered to fit design specifications.
Semiconductor Device Fundamentals serves as an excellent introduction to this
fascinating field. Based in part on the Modular Series on Solid State Devices, this
textbook explains the basic terminology, models, properties, and concepts
associated with semiconductors and semiconductor devices. The book provides
detailed insight into the internal workings of building block device structures and
systematically develops the analytical tools needed to solve practical device
problems.

Basic Semiconductor Physics
Semiconductor Device Fundamentals
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Semiconductor Devices: Physics and Technology, 3rd Edition
"Microelectronic Circuit Design" is known for being a technically excellent text. The
new edition has been revised to make the material more motivating and accessible
to students while retaining a student-friendly approach. Jaeger has added more
pedagogy and an emphaisis on design through the use of design examples and
design notes. Some pedagogical elements include chapter opening vignettes,
chapter objectives, "Electronics in Action" boxes, a problem solving methodology,
and "design note" boxes. The number of examples, including new design
examples, has been increased, giving students more opportunity to see problems
worked out. Additionally, some of the less fundamental mathematical material has
been moved to the ARIS website. In addition this edition comes with a Homework
Management System called ARIS, which includes 450 static problems.

Foundation of MEMS
This introductory book assumes minimal knowledge of the existence of integrated
circuits and of the terminal behavior of electronic components such as resistors,
diodes, and MOS and bipolar transistors. It presents to readers the basic
information necessary for more advanced processing and design books. Focuses
mainly on the basic processes used in fabrication, including lithography, oxidation,
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diffusion, ion implementation, and thin film deposition. Covers interconnection
technology, packaging, and yield. Appropriate for readers interested in the area of
fabrication of solid state devices and integrated circuits.

Introduction to Semiconductor Physics
Resistivity -- Carrier and doping density -- Contact resistance and Schottky barriers
-- Series resistance, channel length and width, and threshold voltage -- Defects -Oxide and interface trapped charges, oxide thickness -- Carrier lifetimes -- Mobility
-- Charge-based and probe characterization -- Optical characterization -- Chemical
and physical characterization -- Reliability and failure analysis.

Gallium Nitride and Silicon Carbide Power Devices
Physics of Semiconductor Devices
"This text follows the tradition of Sze's highly successful pioneering text on VLSI
technology and is updated with the latest advances in the field of microelectronic
chip fabrication. Since computer chips are foundations of modern electronics,
these topics are essential for the next generation of USLI technologies, allowing
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more transistors to be packaged on a single chip. Contributing to each chapter are
industry experts, specializing in topics such as epitaxy with low temperature
process, rapid thermal processes, low damage plasma reactive ion etching, fine
line litography, cleaning technology, clean room technology, packing and
reliability."--

Semiconductor Fundamentals
The most comprehensive, authoritative and widely cited reference on photovoltaic
solar energy Fully revised and updated, the Handbook of Photovoltaic Science and
Engineering, Second Edition incorporates the substantial technological advances
and research developments in photovoltaics since its previous release. All topics
relating to the photovoltaic (PV) industry are discussed with contributions by
distinguished international experts in the field. Significant new coverage includes:
three completely new chapters and six chapters with new authors device
structures, processing, and manufacturing options for the three major thin film PV
technologies high performance approaches for multijunction, concentrator, and
space applications new types of organic polymer and dye-sensitized solar cells
economic analysis of various policy options to stimulate PV growth including effect
of public and private investment Detailed treatment covers: scientific basis of the
photovoltaic effect and solar cell operation the production of solar silicon and of
silicon-based solar cells and modules how choice of semiconductor materials and
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their production influence costs and performance making measurements on solar
cells and modules and how to relate results under standardised test conditions to
real outdoor performance photovoltaic system installation and operation of
components such as inverters and batteries. architectural applications of buildingintegrated PV Each chapter is structured to be partially accessible to beginners
while providing detailed information of the physics and technology for experts.
Encompassing a review of past work and the fundamentals in solar electric
science, this is a leading reference and invaluable resource for all practitioners,
consultants, researchers and students in the PV industry.

Introduction to Electronic Devices
Thermal Design: Heat Sinks, Thermoelectrics, Heat Pipes, Compact Heat
Exchangers, and Solar Cells, Second Edition, is a significantly updated new edition
which now includes a chapter on thermoelectrics It covers thermal devices such as
heat sinks, thermoelectric generators and coolers, heat pipes, and heat
exchangers as design components in larger systems. These devices are becoming
increasingly important and fundamental in thermal design across such diverse
areas as microelectronic cooling, green or thermal energy conversion, and thermal
control and management in space. The underlying concepts in this book cover the
understanding of the physical mechanisms of the thermal devices with the
essential formulas and detailed derivations, and also the design of the thermal
Page 24/29

Read Book Semiconductor Device Fundamentals 1996 Pierret
devices in conjunction with mathematical modeling, graphical optimization, and
occasionally computational-fluid-dynamic (CFD) simulation. This new edition
includes more examples, problems and tutorials, and a solutions manual is
available on a companion website.

Microelectronic Circuit Design
Thermal Design
A comprehensive introduction and up-to-date reference to SiC power
semiconductor devices covering topics from material properties to applications
Based on a number of breakthroughs in SiC material science and fabrication
technology in the 1980s and 1990s, the first SiC Schottky barrier diodes (SBDs)
were released as commercial products in 2001. The SiC SBD market has grown
significantly since that time, and SBDs are now used in a variety of power systems,
particularly switch-mode power supplies and motor controls. SiC power MOSFETs
entered commercial production in 2011, providing rugged, high-efficiency switches
for high-frequency power systems. In this wide-ranging book, the authors draw on
their considerable experience to present both an introduction to SiC materials,
devices, and applications and an in-depth reference for scientists and engineers
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working in this fast-moving field. Fundamentals of Silicon Carbide Technology
covers basic properties of SiC materials, processing technology, theory and
analysis of practical devices, and an overview of the most important systems
applications. Specifically included are: A complete discussion of SiC material
properties, bulk crystal growth, epitaxial growth, device fabrication technology,
and characterization techniques. Device physics and operating equations for
Schottky diodes, pin diodes, JBS/MPS diodes, JFETs, MOSFETs, BJTs, IGBTs, and
thyristors. A survey of power electronics applications, including switch-mode power
supplies, motor drives, power converters for electric vehicles, and converters for
renewable energy sources. Coverage of special applications, including microwave
devices, high-temperature electronics, and rugged sensors. Fully illustrated
throughout, the text is written by recognized experts with over 45 years of
combined experience in SiC research and development. This book is intended for
graduate students and researchers in crystal growth, material science, and
semiconductor device technology. The book is also useful for design engineers,
application engineers, and product managers in areas such as power supplies,
converter and inverter design, electric vehicle technology, high-temperature
electronics, sensors, and smart grid technology.

Carbon Nanotubes
Since their discovery more than a decade ago, carbon nanotubes (CNTs) have held
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scientists and engineers in captive fascination, seated on the verge of enormous
breakthroughs in areas such as medicine, electronics, and materials science, to
name but a few. Taking a broad look at CNTs and the tools used to study them,
Carbon Nanotubes: Properties and Applications comprises the efforts of leading
nanotube researchers led by Michael O’Connell, protégé of the late father of
nanotechnology, Richard Smalley. Each chapter is a self-contained treatise on
various aspects of CNT synthesis, characterization, modification, and applications.
The book opens with a general introduction to the basic characteristics and the
history of CNTs, followed by discussions on synthesis methods and the growth of
“peapod” structures. Coverage then moves to electronic properties and band
structures of single-wall nanotubes (SWNTs), magnetic properties, Raman
spectroscopy of electronic and chemical behavior, and electromechanical
properties and applications in NEMS (nanoelectromechanical systems). Turning to
applications, the final sections of the book explore mechanical properties of SWNTs
spun into fibers, sidewall functionalization in composites, and using SWNTs as tips
for scanning probe microscopes. Taking a fresh look at this burgeoning field,
Carbon Nanotubes: Properties and Applications points the way toward making
CNTs commercially viable.

The PN Junction Diode
Physics of Semiconductor Devices covers both basic classic topics such as energy
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band theory and the gradual-channel model of the MOSFET as well as advanced
concepts and devices such as MOSFET short-channel effects, low-dimensional
devices and single-electron transistors. Concepts are introduced to the reader in a
simple way, often using comparisons to everyday-life experiences such as simple
fluid mechanics. They are then explained in depth and mathematical
developments are fully described. Physics of Semiconductor Devices contains a list
of problems that can be used as homework assignments or can be solved in class
to exemplify the theory. Many of these problems make use of Matlab and are
aimed at illustrating theoretical concepts in a graphical manner.
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