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Semiconductor PhysicsThe Physics of SemiconductorsSemiconductor Device
Physics and SimulationComputational ElectronicsSemiconductor Device Physics
and DesignPhysics of Semiconductor DevicesSemiconductor Device Physics and
Simulation

The Physics of Semiconductor Devices
Narrow gap semiconductors are the most important materials for the preparation
of advanced modern infrared systems. They often operate at the extremes of the
rules of semiconductor science. This book offers clear descriptions of crystal
growth and the fundamental structure and properties of these unique materials.
Topics covered include band structure, optical and transport properties, and lattice
vibrations and spectra. A thorough treatment of the properties of low-dimensional
systems and their relation to infrared applications is provided.

The IGBT Device
Semiconductor Circuits: Theory, Design and Experiment focuses on the design and
modification of circuits involving transistors and related semiconductor devices.
This book is divided into three parts. The four chapters of Part I are concerned with
the physical theory of semiconductors; production of pn junctions; and
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characteristics and equivalent circuits of transistors. The treatment of physical
theory is briefly mentioned. Part II forms the major portion of this book and is made
up of seven chapters. These chapters have been written at a practical level,
including a number of complete circuit designs. Chapters 10 and 11, in particular,
deal with the aspects of semiconductors. Several laboratory demonstrations and
experiments with semiconductors are provided in Part III. This publication is written
as an undergraduate and technical college textbook that helps electrical
engineering students in choosing the right component and device for a particular
application.

The Properties, Physics, and Design 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
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
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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.

Semiconductor Devices
This volume is the first in a series of three books addressing Electrostatic
Discharge (ESD) physics, devices, circuits and design across the full range of
integrated circuit technologies. ESD Physics and Devices provides a concise
treatment of the ESD phenomenon and the physics of devices operating under ESD
conditions. Voldman presents an accessible introduction to the field for engineers
and researchers requiring a solid grounding in this important area. The book
contains advanced CMOS, Silicon On Insulator, Silicon Germanium, and Silicon
Germanium Carbon. In addition it also addresses ESD in advanced CMOS with
discussions on shallow trench isolation (STI), Copper and Low K materials. Provides
a clear understanding of ESD device physics and the fundamentals of ESD
phenomena. Analyses the behaviour of semiconductor devices under ESD
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conditions. Addresses the growing awareness of the problems resulting from ESD
phenomena in advanced integrated circuits. Covers ESD testing, failure criteria and
scaling theory for CMOS, SOI (silicon on insulator), BiCMOS and BiCMOS SiGe
(Silicon Germanium) technologies for the first time. Discusses the design and
development implications of ESD in semiconductor technologies. An invaluable
reference for EMC non-specialist engineers and researchers working in the fields of
IC and transistor design. Also, suitable for researchers and advanced students in
the fields of device/circuit modelling and semiconductor reliability.

Modern Semiconductor Device Physics
This book presents physics-based electro-thermal models of bipolar power
semiconductor devices including their packages, and describes their
implementation in MATLAB and Simulink. It is a continuation of our first book
Modeling of Bipolar Power Semiconductor Devices. The device electrical models
are developed by subdividing the devices into different regions and the operations
in each region, along with the interactions at the interfaces, are analyzed using the
basic semiconductor physics equations that govern device behavior. The Fourier
series solution is used to solve the ambipolar diffusion equation in the lightly
doped drift region of the devices. In addition to the external electrical
characteristics, internal physical and electrical information, such as junction
voltages and carrier distribution in different regions of the device, can be obtained
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using the models. The instantaneous dissipated power, calculated using the
electrical device models, serves as input to the thermal model (RC network with
constant and nonconstant thermal resistance and thermal heat capacity, or Fourier
thermal model) of the entire module or package, which computes the junction
temperature of the device. Once an updated junction temperature is calculated,
the temperature-dependent semiconductor material parameters are re-calculated
and used with the device electrical model in the next time-step of the simulation.
The physics-based electro-thermal models can be used for optimizing device and
package design and also for validating extracted parameters of the devices. The
thermal model can be used alone for monitoring the junction temperature of a
power semiconductor device, and the resulting simulation results used as an
indicator of the health and reliability of the semiconductor power device.

Semiconductor Circuits
Graduate text with comprehensive treatment of semiconductor device physics and
engineering, and descriptions of real optoelectronic devices.

Physics of Semiconductor Devices
The IGBT device has proved to be a highly important Power Semiconductor,
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providing the basis for adjustable speed motor drives (used in air conditioning and
refrigeration and railway locomotives), electronic ignition systems for
gasolinepowered motor vehicles and energy-saving compact fluorescent light
bulbs. Recent applications include plasma displays (flat-screen TVs) and electric
power transmission systems, alternative energy systems and energy storage. This
book is the first available to cover the applications of the IGBT, and provide the
essential information needed by applications engineers to design new products
using the device, in sectors including consumer, industrial, lighting, transportation,
medical and renewable energy. The author, B. Jayant Baliga, invented the IGBT in
1980 while working for GE. His book will unlock IGBT for a new generation of
engineering applications, making it essential reading for a wide audience of
electrical engineers and design engineers, as well as an important publication for
semiconductor specialists. Essential design information for applications engineers
utilizing IGBTs in the consumer, industrial, lighting, transportation, medical and
renewable energy sectors. Readers will learn the methodology for the design of
IGBT chips including edge terminations, cell topologies, gate layouts, and
integrated current sensors. The first book to cover applications of the IGBT, a
device manufactured around the world by more than a dozen companies with sales
exceeding $5 Billion; written by the inventor of the device.

Principles of Semiconductor Devices
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This is the first book to be published on physical principles, mathematical models,
and practical simulation of GaN-based devices. The first part of the book covers
electronic, optical, and thermal material parameters of nitride semiconductors that
are employed in device models.

Nitride Semiconductor Devices
For some time there has been a need for a semiconductor device book that carries
diode and transistor theory beyond an introductory level and yet has space to
touch on a wider range of semiconductor device principles and applica tions. Such
topics are covered in specialized monographs numbering many hun dreds, but the
voluminous nature of this literature limits access for students. This book is the
outcome of attempts to develop a broad course on devices and integrated
electronics for university students at about senior-year level. The edu cational
prerequisites are an introductory course in semiconductor junction and transistor
concepts, and a course on analog and digital circuits that has intro duced the
concepts of rectification, amplification, oscillators, modulation and logic and
SWitching circuits. The book should also be of value to professional engineers and
physicists because of both, the information included and the de tailed guide to the
literature given by the references. The aim has been to bring some measure of
order into the subject area examined and to provide a basic structure from which
teachers may develop themes that are of most interest to students and
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themselves. Semiconductor devices and integrated circuits are reviewed and
fundamental factors that control power levels, frequency, speed, size and cost are
discussed. The text also briefly mentions how devices are used and presents
circuits and comments on representative applications. Thus, the book seeks a
balance be tween the extremes of device physics and circuit design.

Physics of Semiconductors and Nanostructures
Semiconductor Devices: Physics and Technology, 3rd Edition
Optoelectronics has become an important part of our lives. Wherever light is used
to transmit information, tiny semiconductor devices are needed to transfer
electrical current into optical signals and vice versa. Examples include light
emitting diodes in radios and other appliances, photodetectors in elevator doors
and digital cameras, and laser diodes that transmit phone calls through glass
fibers. Such optoelectronic devices take advantage of sophisticated interactions
between electrons and light. Nanometer scale semiconductor structures are often
at the heart of modern optoelectronic devices. Their shrinking size and increasing
complexity make computer simulation an important tool to design better devices
that meet ever rising perfomance requirements. The current need to apply
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advanced design software in optoelectronics follows the trend observed in the
1980's with simulation software for silicon devices. Today, software for technology
computer-aided design (TCAD) and electronic design automation (EDA) represents
a fundamental part of the silicon industry. In optoelectronics, advanced
commercial device software has emerged recently and it is expected to play an
increasingly important role in the near future. This book will enable students,
device engineers, and researchers to more effectively use advanced design
software in optoelectronics. Provides fundamental knowledge in semiconductor
physics and in electromagnetics, while helping to understand and use advanced
device simulation software Demonstrates the combination of measurements and
simulations in order to obtain realistic results and provides data on all required
material parameters Gives deep insight into the physics of state-of-the-art devices
and helps to design and analyze of modern optoelectronic devices

Physics of Semiconductor Devices
An in-depth, up-to-date presentation of the physics and operational principles of all
modern semiconductor devices The companion volume to Dr. Sze's classic Physics
of Semiconductor Devices, Modern Semiconductor Device Physics covers all the
significant advances in the field over the past decade. To provide the most
authoritative, state-of-the-art information on this rapidly developing technology,
Dr. Sze has gathered the contributions of world-renowned experts in each area.
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Principal topics include bipolar transistors, compound-semiconductor field-effecttransistors, MOSFET and related devices, power devices, quantum-effect and hotelectron devices, active microwave diodes, high-speed photonic devices, and solar
cells. Supported by hundreds of illustrations and references and a problem set at
the end of each chapter, Modern Semiconductor Device Physics is the essential
text/reference for electrical engineers, physicists, material scientists, and graduate
students actively working in microelectronics and related fields.

Physics of Semiconductor Devices
The basic semiconductor devices are explored at two levels: (1) a mathematically
rigorous but simple model for each device is developed and then; (2) the
motivations of modern devices which are more complex are provided. By
discussing silicon, gallium arsenide and other semiconductor based devices, the
text provides a state-of-the-art discussion of modern electronic devices. Most
subsections end with a solved example so that the reader develops a feel of real
numbers and the importance of device design.

Physics of Semiconductor Devices
Fundamentals of Power Semiconductor Devices provides an in-depth treatment of
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the physics of operation of power semiconductor devices that are commonly used
by the power electronics industry. Analytical models for explaining the operation of
all power semiconductor devices are shown. The treatment here focuses on silicon
devices but includes the unique attributes and design requirements for emerging
silicon carbide devices. The book will appeal to practicing engineers in the power
semiconductor device community.

Modern Semiconductor Devices for Integrated Circuits
This text is written within the context of the increasingly interdisciplinary scientific
and technical physics/EE environment that challenges today's graduate and
advanced senior students. The book thoroughly discusses fundamental
semiconductor physics of devices and wires for physicists, linking these concepts
to engineering applications and case studies of actual computer chips. As an added
bonus, the book provides a novel textbook treatment of Rent's Rule, which can be
used to estimate power dissipation in interconnects. The final chapter discusses
nanotechnology, novel materials and nanodevices, and it also offers a comparison
of traditional and non-traditional concepts of devices and architectures.

The Physics 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.

High-Speed Electronics and Optoelectronics
This authoritative account of electronic and optoelectronic devices covers the
fundamental principles of operation, and, uniquely, their circuit applications too.

Transient Electro-Thermal Modeling of Bipolar Power
Semiconductor Devices
"This dynamic text applies physics concepts and equations to practical, real-world
applications of semiconductor device theory"-Page 13/32
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Semiconductor Optoelectronic Devices
This book is an introduction to the principles of semiconductor physics, linking its
scientific aspects with practical applications. It is addressed to both readers who
wish to learn semiconductor physics and those seeking to understand
semiconductor devices. It is particularly well suited for those who want to do both.

Semiconductor Devices and Integrated Electronics
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
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
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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.

Fundamentals of Semiconductor Physics and Devices
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Wide Bandgap Semiconductor Power Devices: Materials, Physics, Design and
Applications provides readers with a single resource on why these devices are
superior to existing silicon devices. The book lays the groundwork for an
understanding of an array of applications and anticipated benefits in energy
savings. Authored by the Founder of the Power Semiconductor Research Center at
North Carolina State University (and creator of the IGBT device), Dr. B. Jayant
Baliga is one of the highest regarded experts in the field. He thus leads this team
who comprehensively review the materials, device physics, design considerations
and relevant applications discussed. Comprehensively covers power electronic
devices, including materials (both gallium nitride and silicon carbide), physics,
design considerations, and the most promising applications Addresses the key
challenges towards the realization of wide bandgap power electronic devices,
including materials defects, performance and reliability Provides the benefits of
wide bandgap semiconductors, including opportunities for cost reduction and social
impact

Advanced Theory of Semiconductor Devices
This book disseminates the current knowledge of semiconductor physics and its
applications across the scientific community. It is based on a biennial workshop
that provides the participating research groups with a stimulating platform for
interaction and collaboration with colleagues from the same scientific community.
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The book discusses the latest developments in the field of III-nitrides; materials &
devices, compound semiconductors, VLSI technology, optoelectronics, sensors,
photovoltaics, crystal growth, epitaxy and characterization, graphene and other 2D
materials and organic semiconductors.

Semiconductor Device Physics and Design
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.

Physics of Semiconductor Devices
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
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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.

Introductory Semiconductor Device Physics for Chip Design
and Manufacturing
Electrical Engineering Advanced Theory of Semiconductor Devices Semiconductor
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devices are ubiquitous in today’s world and are found increasingly in cars, kitchens
and electronic door locks, attesting to their presence in our daily lives. This
comprehensive book provides the fundamentals of semiconductor device theory
from basic quantum physics to computer-aided design. Advanced Theory of
Semiconductor Devices will improve your understanding of computer simulation of
devices through a thorough discussion of basic equations, their validity, and
numerical solutions as they are contained in current simulation tools. You will gain
state-of-the-art knowledge of devices used in both III–V compounds and silicon
technology. Specially featured are novel approaches and explanations of electronic
transport, particularly in p—n junction diodes. Close attention is also given to
innovative treatments of quantum-well laser diodes and hot electron effects in
silicon technology. This in-depth book is written for engineers, graduate students,
and research scientists in solid-state electronics who want to gain a better
understanding of the principles underlying semiconductor devices.

Fundamentals of Power Semiconductor Devices
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
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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.

Physics and Properties of Narrow Gap Semiconductors
The purpose of this workshop is to spread the vast amount of information available
on semiconductor physics to every possible field throughout the scientific
community. As a result, the latest findings, research and discoveries can be quickly
disseminated. This workshop provides all participating research groups with an
excellent platform for interaction and collaboration with other members of their
respective scientific community. This workshop’s technical sessions include various
current and significant topics for applications and scientific developments,
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including • Optoelectronics • VLSI & ULSI Technology • Photovoltaics • MEMS &
Sensors • Device Modeling and Simulation • High Frequency/ Power Devices •
Nanotechnology and Emerging Areas • Organic Electronics • Displays and Lighting
Many eminent scientists from various national and international organizations are
actively participating with their latest research works and also equally supporting
this mega event by joining the various organizing committees.

Semiconductor Device Physics and Design
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
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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.

Introductory Semiconductor Device Physics for Chip Design
and Manufacturing
This manual contains the PLOTF software, user's guide and program description to
accompany Michael Shur's 'Physics of semiconductor devices' - rear cover.

ESD
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
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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.

Introductory Semiconductor Device Physics
This textbook book discusses fundamental semiconductor physics of devices and
on-chip interconnections and links these concepts to engineering applications and
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case studies of computer chips. The book is organized in three parts. The first part
deals with the representation of information and computation. The second part
covers semiconductor device physics within the context of computation. The third
part reviews chip design and semiconductor fabrication. The book includes
relevant equations, with the aim of closing the gap in the existing literature with
actual case studies and engineering applications. Examples are provided in each
chapter to illustrate physical and electrical concepts through the use of highperformance silicon technologies.

Wide Bandgap Semiconductor Power Devices
Semiconductor Physics And Devices
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
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how device design works in the real world.

Basic Semiconductor Physics
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
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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.

The Physics of Semiconductors
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.
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Semiconductor Device Physics and Simulation
This book describes the basic physics of semiconductors, including the hierarchy of
transport models, and connects the theory with the functioning of actual
semiconductor devices. Details are worked out carefully and derived from the basic
physics, while keeping the internal coherence of the concepts and explaining
various levels of approximation. Examples are based on silicon due to its industrial
importance. Several chapters are included that provide the reader with the
quantum-mechanical concepts necessary for understanding the transport
properties of crystals. The behavior of crystals incorporating a position-dependent
impurity distribution is described, and the different hierarchical transport models
for semiconductor devices are derived (from the Boltzmann transport equation to
the hydrodynamic and drift-diffusion models). The transport models are then
applied to a detailed description of the main semiconductor-device architectures
(bipolar, MOS). The final chapters are devoted to the description of some basic
fabrication steps, and to measuring methods for the semiconductor-device
parameters.

Computational Electronics
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.

Semiconductor Device Physics and Design
Physics of Semiconductor Devices covers both basic classic topics such as energy
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
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to exemplify the theory. Many of these problems make use of Matlab and are
aimed at illustrating theoretical concepts in a graphical manner.

Physics of Semiconductor Devices
Starting with the simplest semiclassical approaches and ending with the
description of complex fully quantum-mechanical methods for quantum transport
analysis of state-of-the-art devices, Computational Electronics: Semiclassical and
Quantum Device Modeling and Simulation provides a comprehensive overview of
the essential techniques and methods for effectively analyzing transport in
semiconductor devices. With the transistor reaching its limits and new device
designs and paradigms of operation being explored, this timely resource delivers
the simulation methods needed to properly model state-of-the-art nanoscale
devices. The first part examines semiclassical transport methods, including driftdiffusion, hydrodynamic, and Monte Carlo methods for solving the Boltzmann
transport equation. Details regarding numerical implementation and sample codes
are provided as templates for sophisticated simulation software. The second part
introduces the density gradient method, quantum hydrodynamics, and the concept
of effective potentials used to account for quantum-mechanical space quantization
effects in particle-based simulators. Highlighting the need for quantum transport
approaches, it describes various quantum effects that appear in current and future
devices being mass-produced or fabricated as a proof of concept. In this context, it
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introduces the concept of effective potential used to approximately include
quantum-mechanical space-quantization effects within the semiclassical particlebased device simulation scheme. Addressing the practical aspects of
computational electronics, this authoritative resource concludes by addressing
some of the open questions related to quantum transport not covered in most
books. Complete with self-study problems and numerous examples throughout,
this book supplies readers with the practical understanding required to create their
own simulators.

Semiconductor Device Physics and Simulation
Introduction to Semiconductor Device Physics is a popular and established text
that offers a thorough introduction to the underlying physics of semiconductor
devices. It begins with a review of basic solid state physics, then goes on to
describe the properties of semiconductors including energy bands, the concept of
effective mass, carrier concentration, and conduction in more detail. Thereafter the
book is concerned with the principles of operation of specific devices, beginning
with the Gunn Diode and the p-n junction. The remaining chapters cover the on
specific devices, including the LED, the bipolar transistor, the field-effect transistor,
and the semiconductor laser. The book concludes with a chapter providing a brief
introduction to quantum theory. Not overtly mathematical, Introduction to
Semiconductor Device Physics introduces only those physical concepts required for
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an understanding of the semiconductor devices being considered. The author's
intuitive style, coupled with an extensive set of worked problems, make this the
ideal introductory text for those concerned with understanding electrical and
electronic engineering, applied physics, and related subjects.
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