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Nanostructured Semiconductors
Semiconductor Detector Systems
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.

Semiconductor Device Fundamentals
Addresses a Growing Need for High-Power and High-Frequency Transistors Gallium
Nitride (GaN): Physics, Devices, and Technology offers a balanced perspective on
the state of the art in gallium nitride technology. A semiconductor commonly used
in bright light-emitting diodes, GaN can serve as a great alternative to existing
devices used in microelectronics. It has a wide band gap and high electron mobility
that gives it special properties for applications in optoelectronic, high-power, and
high-frequency devices, and because of its high off-state breakdown strength
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combined with excellent on-state channel conductivity, GaN is an ideal candidate
for switching power transistors. Explores Recent Progress in High-Frequency GaN
Technology Written by a panel of academic and industry experts from around the
globe, this book reviews the advantages of GaN-based material systems suitable
for high-frequency, high-power applications. It provides an overview of the
semiconductor environment, outlines the fundamental device physics of GaN, and
describes GaN materials and device structures that are needed for the next stage
of microelectronics and optoelectronics. The book details the development of radio
frequency (RF) semiconductor devices and circuits, considers the current
challenges that the industry now faces, and examines future trends. In addition,
the authors: Propose a design in which multiple LED stacks can be connected in a
series using interband tunnel junction (TJ) interconnects Examine GaN technology
while in its early stages of high-volume deployment in commercial and military
products Consider the potential use of both sunlight and hydrogen as promising
and prominent energy sources for this technology Introduce two unique methods,
PEC oxidation and vapor cooling condensation methods, for the deposition of highquality oxide layers A single-source reference for students and professionals,
Gallium Nitride (GaN): Physics, Devices, and Technology provides an overall
assessment of the semiconductor environment, discusses the potential use of GaNbased technology for RF semiconductor devices, and highlights the current and
emerging applications of GaN.

Physics of Semiconductors and Nanostructures
The 3rd edition of this successful textbook contains ample material for a
comprehensive upper-level undergraduate or beginning graduate course, guiding
readers to the point where they can choose a special topic and begin supervised
research. The textbook provides a balance between essential aspects of solid-state
and semiconductor physics, on the one hand, and the principles of various
semiconductor devices and their applications in electronic and photonic devices,
on the other. It highlights many practical aspects of semiconductors such as alloys,
strain, heterostructures, nanostructures, that are necessary in modern
semiconductor research but typically omitted in textbooks. Coverage also includes
additional advanced topics, such as Bragg mirrors, resonators, polarized and
magnetic semiconductors, nanowires, quantum dots, multi-junction solar cells, thin
film transistors, carbon-based nanostructures and transparent conductive oxides.
The text derives explicit formulas for many results to support better understanding
of the topics. The Physics of Semiconductors requires little or no prior knowledge of
solid-state physics and evolved from a highly regarded two-semester course. In the
third edition several topics are extended and treated in more depth including
surfaces, disordered materials, amorphous semiconductors, polarons,
thermopower and noise. More than 1800 references guide the reader to historic
and current literature including original and review papers and books.

The Tao of Microelectronics
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
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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.

Compound Semiconductor Device Physics
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
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.

Nitride Semiconductor Light-Emitting Diodes (LEDs)
This is the second edition of a very popular 1991 book describing the physics and
technology of semiconductor electronic devices exploiting the Hall effect. These
are magnetic field sensitive devices such as Hall elements, magnetoresistors, and
magnetotransistors. Hall effect devices are commonly used as magnetic field
sensors and as means for characterizing semiconductors. The book provides a
clear analysis of the relationship between the basic physical phenomena in solids,
the appropriate materials characteristics, and the characteristics of Hall effect
devices. Particular emphasis is placed on important developments inspired and
made possible by recent advances in microelectronics. A special feature of the
book is its broad scope. The book provides physical basics of Hall effect devices,
clear guidelines for the design of practical Hall elements, detailed descriptions of
the best interface electronic circuits, examples of the most successful industrial
products in the field, and interesting examples of their applications.

Silicon Quantum Integrated Circuits
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.

Optical Semiconductor Devices
"This book is an introduction to the physical principles of modern semiconductor
devices and their advanced fabrication technology. It begins with a brief historical
review of major devices and key technologies and is then divided into three
sections: semiconductor material properties, physics of semiconductor devices and
processing technology to fabricate these semiconductor devices."--Publisher's
description.

Physics of Semiconductor Devices
Failure Mechanisms in Semiconductor Devices Second Edition E. Ajith Amerasekera
Texas Instruments Inc., Dallas, USA Farid N. Najm University of Illinois at UrbanaChampaign, USA Since the successful first edition of Failure Mechanisms in
Semiconductor Devices, semiconductor technology has become increasingly
important. The high complexity of today's integrated circuits has engendered a
demand for greater component reliability. Reflecting the need for guaranteed
performance in consumer applications, this thoroughly updated edition includes
more detailed material on reliability modelling and prediction. The book analyses
the main failure mechanisms in terms of cause, effects and prevention and
explains the mathematics behind reliability analysis. The authors detail
methodologies for the identification of failures and describe the approaches for
building reliability into semiconductor devices. Their thorough yet accessible text
covers the physics of failure mechanisms from the semiconductor die itself to the
packaging and interconnections. Incorporating recent advances, this
comprehensive survey of semiconductor reliability will be an asset to both
engineers and graduate students in the field.

Hall Effect Devices, Second Edition
Halbleiter-Leistungsbauelemente sind das Kernstück der Leistungselektronik. Sie
bestimmen die Leistungsfähigkeit und machen neuartige und verlustarme
Schaltungen erst möglich. In dem Band wird neben den HalbleiterLeistungsbauelementen selbst auch die Aufbau- und Verbindungstechnik
behandelt: von den physikalischen Grundlagen und der Herstellungstechnologie
über einzelne Bauelemente bis zu thermomechanischen Problemen,
Zerstörungsmechanismen und Störungseffekten. Die 2., überarbeitete Auflage
berücksichtigt technische Neuerungen und Entwicklungen.
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The Physics of Semiconductors
This book examines single-electron circuits as an introduction to the rapidly
expanding field of nanoelectronics. It discusses both the analysis and synthesis of
circuits with the nanoelectronic metallic single-electron tunneling (SET) junction
device. The basic physical phenomena under consideration are the quantum
mechanical tunneling of electrons through a small insulating gap between two
metal leads, the Coulomb blockade and Coulomb oscillations — the last two
resulting from the quantization of charge. The author employs an unconventional
approach in explaining the operation and design of single-electron circuits.

Handbook of Semiconductor Manufacturing Technology
Quantum size effects are becoming increasingly important in microelectronics, as
the dimensions of the structures shrink laterally towards 100 nm and vertically
towards 10 nm. Advanced device concepts will exploit these effects for integrated
circuits with novel or improved properties. Keeping in mind the trend towards
systems on chip, this book deals with silicon-based quantum devices and focuses
on room-temperature operation. The basic physical principles, materials,
technological aspects, and fundamental device operation are discussed in an
interdisciplinary manner. It is shown that silicon-germanium (SiGe) heterostructure
devices will play a key role in realizing silicon-based quantum electronics.

Fundamentals of Modern VLSI Devices
The advent of the microelectronics technology has made ever-increasing numbers
of small devices on a same chip. The rapid emergence of ultra-large-scaledintegrated (ULSI) technology has moved device dimension into the sub-quartermicron regime and put more than 10 million transistors on a single chip. While
traditional closed-form analytical models furnish useful intuition into how
semiconductor devices behave, they no longer provide consistently accurate
results for all modes of operation of these very small devices. The reason is that, in
such devices, various physical mechanisms affect the device performance in a
complex manner, and the conventional assumptions (i. e. , one-dimensional
treatment, low-level injection, quasi-static approximation, etc. ) em ployed in
developing analytical models become questionable. Thus, the use of numerical
device simulation becomes important in device modeling. Researchers and
engineers will rely even more on device simulation for device design and analysis
in the future. This book provides comprehensive coverage of device simulation and
analysis for various modem semiconductor devices. It will serve as a reference for
researchers, engineers, and students who require in-depth, up-to-date information
and understanding of semiconductor device physics and characteristics. The
materials of the book are limited to conventional and mainstream semiconductor
devices; photonic devices such as light emitting and laser diodes are not included,
nor does the book cover device modeling, device fabrication, and circuit
applications.

Semiconductor Devices
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Nanostructured Semiconductors focuses on the development of semiconductor
nanocrystals, their technologies and applications, including energy harvesting,
solar cells, solid oxide fuel cells, and chemical sensors. Semiconductor oxides are
used in electronics, optics, catalysts, sensors, and other functional devices. In their
2D form, the reduction in size confers exceptional properties, useful for creating
faster electronics and more efficient catalysts. Since the first edition of the book,
there has been significant progress in the development of new functional
nanomaterials with unique and sometimes unpredictable quantum-confined
properties within the class what it called two-dimensional (2D) semiconductors.
These nanocrystals represent extremely thin nano-structures with thickness of just
few nano-meters. Since that time, not only were 2D semiconductor oxides further
developed, more importantly, 2D metal dichalcogenides, such as MoS2, MoSe2,
WS2, WSe2 and others also progressed significantly in their development
demonstrating their superior properties compared to their bulk and microstructural
counterparts. The book has been expanded to include these advancements. The
book begins with the structure and properties of semiconductor nanocrystals
(chapter 1), addresses electronic device applications (chapter 2), discusses
2-Dimensional oxides and dichalcogenide semiconductors (chapters 3 through 5),
and ends with energy, environment, and bio applications (chapters 6 through 8).
Focuses on the development of semiconductor nanocrystals and their technologies
and applications, including energy harvesting, solar cells, solid oxide fuel cells and
chemical sensors Include other 2D materials, such as dichalcogenides to present a
comprehensive resource on the latest advancements in nanostructured
semiconductors Reviews the fundamental physics of conductivity and electron
arrangement before proceeding to practical applications Contains a unique chapter
dedicated to the new atomic layer deposition (ALD) technique which has the ability
to develop 2D nanostructures with great precision

Principles of Semiconductor Devices
Physics of Semiconductor Devices
This book is devoted to optical semiconductor devices and their numerous
applications in telecommunications, optoelectronics, and consumer electronicsareas where signal processing or the transmission of signals across fiber optic
cables is paramount. It introduces a new generation of devices that includes
optical modulators, quantum well (QW) lasers, and photodiodes and explores new
applications of more established devices such as semiconductor lasers, lightemitting diodes, and photodiodes. Mitsuo Fukuda examines the material
properties, operation principles, fabrication, packaging, reliability, and applications
of each device and offers a unique industrial perspective, discussing everything
engineers and scientists need to know at different phases of research,
development, and production. This guide to the state-of-the-art of optical
semiconductor devices: * Helps you choose the right device for a given application.
* Covers important performance data such as temperature and optical feedback
noise in lasers. * Highlights epitaxial growth techniques and fabrication for each
device. * Features one hundred figures and an extensive bibliography. * Provides a
clear and concise treatment, unencumbered by excessive theory Optical
Semiconductor Devices is an essential resource for engineers and researchers in
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telecommunications and optoelectronics, equipment designers and manufacturers,
and graduate students and scholars interested in this rapidly evolving field.

Introduction to Nanoelectronic Single-Electron Circuit Design
The purpose of this book is to provide the reader with a self-contained treatment of
fundamen tal solid state and semiconductor device physics. The material
presented in the text is based upon the lecture notes of a one-year graduate
course sequence taught by this author for many years in the ·Department of
Electrical Engineering of the University of Florida. It is intended as an introductory
textbook for graduate students in electrical engineering. However, many students
from other disciplines and backgrounds such as chemical engineering, materials
science, and physics have also taken this course sequence, and will be interested
in the material presented herein. This book may also serve as a general reference
for device engineers in the semiconductor industry. The present volume covers a
wide variety of topics on basic solid state physics and physical principles of various
semiconductor devices. The main subjects covered include crystal structures,
lattice dynamics, semiconductor statistics, energy band theory, excess carrier
phenomena and recombination mechanisms, carrier transport and scattering
mechanisms, optical properties, photoelectric effects, metal-semiconductor
devices, the p--n junction diode, bipolar junction transistor, MOS devices, photonic
devices, quantum effect devices, and high speed III-V semiconductor devices. The
text presents a unified and balanced treatment of the physics of semiconductor
materials and devices. It is intended to provide physicists and mat erials scientists
with more device backgrounds, and device engineers with a broader knowledge of
fundamental solid state physics.

Physics of Semiconductor Devices
This manual contains the PLOTF software, user's guide and program description to
accompany Michael Shur's 'Physics of semiconductor devices' - rear cover.

An Introduction to Semiconductor Devices
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 Devices
Microelectronics is a challenging course to many undergraduate students and is
often described as very messy. Before taking this course, all the students have
learned circuit analysis, where basically all the problems can be solved by applying
Kirchhoff's

SEMICONDUCTOR DEVICES
This comprehensive, detailed treatise on the physics and applications of the new
emerging technology of amorphous semiconductors focuses on specific device
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research problems such as the optimization of device performance. The first part of
the book presents hydrogenated amorphous silicon type alloys, whose applications
include inexpensive solar cells, thin film transistors, image scanners,
electrophotography, optical recording and gas sensors. The second part of the
book discusses amorphous chalcogenides, whose applications include
electrophotography, switching, and memory elements. This book will serve as an
excellent reference source for solid state scientists and engineers, and as a useful
self-contained introduction to the field for graduate students.

Semiconductor Fundamentals
The development of nitride-based light-emitting diodes (LEDs) has led to
advancements in high-brightness LED technology for solid-state lighting, handheld
electronics, and advanced bioengineering applications. Nitride Semiconductor LightEmitting Diodes (LEDs) reviews the fabrication, performance, and applications of
this technology that encompass the state-of-the-art material and device
development, and practical nitride-based LED design considerations. Part one
reviews the fabrication of nitride semiconductor LEDs. Chapters cover molecular
beam epitaxy (MBE) growth of nitride semiconductors, modern metalorganic
chemical vapor deposition (MOCVD) techniques and the growth of nitride-based
materials, and gallium nitride (GaN)-on-sapphire and GaN-on-silicon technologies
for LEDs. Nanostructured, non-polar and semi-polar nitride-based LEDs, as well as
phosphor-coated nitride LEDs, are also discussed. Part two covers the performance
of nitride LEDs, including photonic crystal LEDs, surface plasmon enhanced LEDs,
color tuneable LEDs, and LEDs based on quantum wells and quantum dots. Further
chapters discuss the development of LED encapsulation technology and the
fundamental efficiency droop issues in gallium indium nitride (GaInN) LEDs. Finally,
part three highlights applications of nitride LEDs, including liquid crystal display
(LCD) backlighting, infrared emitters, and automotive lighting. Nitride
Semiconductor Light-Emitting Diodes (LEDs) is a technical resource for academics,
physicists, materials scientists, electrical engineers, and those working in the
lighting, consumer electronics, automotive, aviation, and communications sectors.
Reviews fabrication, performance, and applications of this technology that
encompass the state-of-the-art material and device development, and practical
nitride-based LED design considerations Covers the performance of nitride LEDs,
including photonic crystal LEDs, surface plasmon enhanced LEDs, color tuneable
LEDs, and LEDs based on quantum wells and quantum dots Highlights applications
of nitride LEDs, including liquid crystal display (LCD) backlighting, infra-red
emitters, and automotive lighting

Electronic, Magnetic, and Optical Materials
The new edition of the most detailed and comprehensive single-volume reference
on major semiconductor devices The Fourth Edition of Physics of Semiconductor
Devices remains the standard reference work on the fundamental physics and
operational characteristics of all major bipolar, unipolar, special microwave, and
optoelectronic devices. This fully updated and expanded edition includes
approximately 1,000 references to original research papers and review articles,
more than 650 high-quality technical illustrations, and over two dozen tables of
material parameters. Divided into five parts, the text first provides a summary of
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semiconductor properties, covering energy band, carrier concentration, and
transport properties. The second part surveys the basic building blocks of
semiconductor devices, including p-n junctions, metal-semiconductor contacts, and
metal-insulator-semiconductor (MIS) capacitors. Part III examines bipolar
transistors, MOSFETs (MOS field-effect transistors), and other field-effect
transistors such as JFETs (junction field-effect-transistors) and MESFETs (metalsemiconductor field-effect transistors). Part IV focuses on negative-resistance and
power devices. The book concludes with coverage of photonic devices and sensors,
including light-emitting diodes (LEDs), solar cells, and various photodetectors and
semiconductor sensors. This classic volume, the standard textbook and reference
in the field of semiconductor devices: Provides the practical foundation necessary
for understanding the devices currently in use and evaluating the performance and
limitations of future devices Offers completely updated and revised information
that reflects advances in device concepts, performance, and application Features
discussions of topics of contemporary interest, such as applications of photonic
devices that convert optical energy to electric energy Includes numerous problem
sets, real-world examples, tables, figures, and illustrations; several useful
appendices; and a detailed solutions manual Explores new work on leading-edge
technologies such as MODFETs, resonant-tunneling diodes, quantum-cascade
lasers, single-electron transistors, real-space-transfer devices, and MOS-controlled
thyristors Physics of Semiconductor Devices, Fourth Edition is an indispensable
resource for design engineers, research scientists, industrial and electronics
engineering managers, and graduate students in the field.

Basic Semiconductor Physics
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.

Fundamentals of Semiconductor Fabrication
Semiconductor sensors patterned at the micron scale combined with customdesigned integrated circuits have revolutionized semiconductor radiation detector
systems. Designs covering many square meters with millions of signal channels are
now commonplace in high-energy physics and the technology is finding its way
into many other fields, ranging from astrophysics to experiments at synchrotron
light sources and medical imaging. This book is the first to present a
comprehensive discussion of the many facets of highly integrated semiconductor
detector systems, covering sensors, signal processing, transistors and circuits, lownoise electronics, and radiation effects. The diversity of design approaches is
illustrated in a chapter describing systems in high-energy physics, astronomy, and
astrophysics. Finally a chapter "Why things don't work" discusses common pitfalls.
Profusely illustrated, this book provides a unique reference in a key area of modern
science.
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Failure Mechanisms in Semiconductor Devices
Semiconductor Devices: Physics and Technology, Third Edition is an introduction to
the physical principles of modern semiconductor devices and their advanced
fabrication technology. It begins with a brief historical review of major devices and
key technologies and is then divided into three sections: semiconductor material
properties, physics of semiconductor devices and processing technology to
fabricate these semiconductor devices.

Semiconductor Device Physics and Simulation
This book is a comprehensive text on the physics of semiconductors and
nanostructures for a large spectrum of students at the final undergraduate level
studying physics, material science and electronics engineering. It offers
introductory and advanced courses on solid state and semiconductor physics on
one hand and the physics of low dimensional semiconductor structures on the
other in a single text book. Key Features Presents basic concepts of quantum
theory, solid state physics, semiconductors, and quantum nanostructures such as
quantum well, quantum wire, quantum dot and superlattice In depth description of
semiconductor heterojunctions, lattice strain and modulation doping technique
Covers transport in nanostructures under an electric and magnetic field with the
topics: quantized conductance, Coulomb blockade, and integer and fractional
quantum Hall effect Presents the optical processes in nanostructures under a
magnetic field Includes illustrative problems with hints for solutions in each
chapter Physics of Semiconductors and Nanostructures will be helpful to students
initiating PhD work in the field of semiconductor nanostructures and devices. It
follows a unique tutorial approach meeting the requirements of students who find
learning the concepts difficult and want to study from a physical perspective.

Comprehensive Semiconductor Science and Technology
Solar Cell Device Physics offers a balanced, in-depth qualitative and quantitative
treatment of the physical principles and operating characteristics of solar cell
devices. Topics covered include photovoltaic energy conversion and solar cell
materials and structures, along with homojunction solar cells. Semiconductorsemiconductor heterojunction cells and surface-barrier solar cells are also
discussed. This book consists of six chapters and begins by introducing the reader
to the basic physical principles and materials properties that are the foundations of
photovoltaic energy conversion, with emphasis on various photovoltaic devices
capable of efficiently converting solar energy into usable electrical energy. The
electronic and optical properties of crystalline, polycrystalline, and amorphous
materials with both organic and inorganic materials are considered, together with
the manner in which these properties change from one material class to another
and the implications of such changes for photovoltaics. Generation, recombination,
and bulk transport are also discussed. The two mechanisms of photocarrier
collection in solar cells, drift and diffusion, are then compared. The remaining
chapters focus on specific solar cell device classes defined in terms of the interface
structure employed: homojunctions, semiconductor-semiconductor
heterojunctions, and surface-barrier devices. This monograph is appropriate for use
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as a textbook for graduate students in engineering and the sciences and for
seniors in electrical engineering and applied physics, as well as a reference book
for those actively involved in solar cell research and development.

Solar Cell Device Physics
Market_Desc: · Electrical Engineers· Scientists Special Features: · Provides strong
coverage of all key semiconductor devices. Includes basic physics and material
properties of key semiconductors· Covers all important processing technologies
About The Book: This book is an introduction to the physical principles of modern
semiconductor devices and their advanced fabrication technology. It begins with a
brief historical review of major devices and key technologies and is then divided
into three sections: semiconductor material properties, physics of semiconductor
devices and processing technology to fabricate these semiconductor devices.

Complete Guide to Semiconductor Devices
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
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 Power Devices
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This book provides one of the most rigorous treatments of compound
semiconductor device physics yet published. A complete understanding of modern
devices requires a working knowledge of low-dimensional physics, the use of
statistical methods, and the use of one-, two-, and three-dimensional analytical and
numerical analysis techniques. With its systematic and detailed**discussion of
these topics, this book is ideal for both the researcher and the student. Although
the emphasis of this text is on compound semiconductor devices, many of the
principles discussed will also be useful to those interested in silicon devices. Each
chapter ends with exercises that have been designed to reinforce concepts, to
complement arguments or derivations, and to emphasize the nature of
approximations by critically evaluating realistic conditions. One of the most
rigorous treatments of compound semiconductor device physics yet
published**Essential reading for a complete understanding of modern
devices**Includes chapter-ending exercises to facilitate understanding

Modern Semiconductor Devices for Integrated Circuits
Offers a basic, up-to-date introduction to semiconductor fabrication technology,
including both the theoretical and practical aspects of all major steps in the
fabrication sequence Presents comprehensive coverage of process sequences
Introduces readers to modern simulation tools Addresses the practical aspects of
integrated circuit fabrication Clearly explains basic processing theory

Semiconductor Physics And Devices
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 Devices
Retaining the comprehensive and in-depth approach that cemented the bestselling
first edition's place as a standard reference in the field, the Handbook of
Semiconductor Manufacturing Technology, Second Edition features new and
updated material that keeps it at the vanguard of today's most dynamic and
rapidly growing field. Iconic experts Robert Doering and Yoshio Nishi have again
assembled a team of the world's leading specialists in every area of semiconductor
manufacturing to provide the most reliable, authoritative, and industry-leading
information available. Stay Current with the Latest Technologies In addition to
updates to nearly every existing chapter, this edition features five entirely new
contributions on Silicon-on-insulator (SOI) materials and devices Supercritical CO2
in semiconductor cleaning Low-κ dielectrics Atomic-layer deposition Damascene
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copper electroplating Effects of terrestrial radiation on integrated circuits (ICs)
Reflecting rapid progress in many areas, several chapters were heavily revised and
updated, and in some cases, rewritten to reflect rapid advances in such areas as
interconnect technologies, gate dielectrics, photomask fabrication, IC packaging,
and 300 mm wafer fabrication. While no book can be up-to-the-minute with the
advances in the semiconductor field, the Handbook of Semiconductor
Manufacturing Technology keeps the most important data, methods, tools, and
techniques close at hand.

Gallium Nitride (GaN)
Physics of Semiconductor Devices
"This dynamic text applies physics concepts and equations to practical, real-world
applications of semiconductor device theory"--

SEMICONDUCTOR DEVICES: PHYSICS AND TECHNOLOGY, 2ND
ED
A definitive and up-to-date handbook of semiconductor devices Semiconductor
devices, the basic components of integrated circuits, are responsible for the rapid
growth of the electronics industry over the past fifty years. Because there is a
growing need for faster and more complex systems for the information age,
existing semiconductor devices are constantly being studied for improvement, and
new ones are being continually invented. As a result, a large number of types and
variations of devices are available in the literature. The Second Edition of this
unique engineering guide continues to be the only available complete collection of
semiconductor devices, identifying 74 major devices and more than 200 variations
of these devices. As in the First Edition, the value of this text lies in its
comprehensive, yet highly readable presentation and its easy-to-use format,
making it suitable for a wide range of audiences. Essential information is presented
for a quick, balanced overview Each chapter is designed to cover only one specific
device, for easy and focused reference Each device is discussed in detail, always
including its history, its structure, its characteristics, and its applications The
Second Edition has been significantly updated with eight new chapters, and the
material rearranged to reflect recent developments in the field. As such, it remains
an ideal reference source for graduate students who want a quick survey of the
field, as well as for practitioners and researchers who need quick access to basic
information, and a valuable pragmatic handbook for salespeople, lawyers, and
anyone associated with the semiconductor industry.

Semiconductor Physical Electronics
An Introduction to Semiconductor Devices by Donald Neamen provides an
understanding of the characteristics, operations and limitations of semiconductor
devices. In order to provide this understanding, the book brings together the
fundamental physics of the semiconductor material and the semiconductor device
physics. This new text provides an accessible and modern presentation of material.
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Quantum mechanic material is minimal, and the most advanced material is
designated with an icon. This modern approach meands that coverage of the MOS
transistor preceeds the material on the bipolar transitor, which reflects the
dominance of MOS technology in today's world. Excellent pedagogy is present
throughout the book in the form of interesting chapters openers, worked examples,
a variety of exercises, key terms, and end of chapter problems.

The Physics and Applications of Amorphous Semiconductors
Semiconductors are at the heart of modern living. Almost everything we do, be it
work, travel, communication, or entertainment, all depend on some feature of
semiconductor technology. Comprehensive Semiconductor Science and
Technology captures the breadth of this important field, and presents it in a single
source to the large audience who study, make, and exploit semiconductors.
Previous attempts at this achievement have been abbreviated, and have omitted
important topics. Written and Edited by a truly international team of experts, this
work delivers an objective yet cohesive global review of the semiconductor world.
The work is divided into three sections. The first section is concerned with the
fundamental physics of semiconductors, showing how the electronic features and
the lattice dynamics change drastically when systems vary from bulk to a lowdimensional structure and further to a nanometer size. Throughout this section
there is an emphasis on the full understanding of the underlying physics. The
second section deals largely with the transformation of the conceptual framework
of solid state physics into devices and systems which require the growth of
extremely high purity, nearly defect-free bulk and epitaxial materials. The last
section is devoted to exploitation of the knowledge described in the previous
sections to highlight the spectrum of devices we see all around us. Provides a
comprehensive global picture of the semiconductor world Each of the work's three
sections presents a complete description of one aspect of the whole Written and
Edited by a truly international team of experts
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