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Semiconductor Physics Neamen 1992-01-01
Physics of Photonic Devices Shun Lien Chuang 2012-11-07 The most up-to-date book available on the physics of
photonicdevices This new edition of Physics of Photonic Devices incorporatessignificant advancements in the field of
photonics that haveoccurred since publication of the first edition (Physics ofOptoelectronic Devices). New topics
covered include a brief historyof the invention of semiconductor lasers, the Lorentz dipole methodand metal plasmas,
matrix optics, surface plasma waveguides,optical ring resonators, integrated electroabsorptionmodulator-lasers, and
solar cells. It also introduces exciting newfields of research such as: surface plasmonics and micro-ringresonators; the
theory of optical gain and absorption in quantumdots and quantum wires and their applications in
semiconductorlasers; and novel microcavity and photonic crystal lasers,quantum-cascade lasers, and GaN blue-green
lasers within thecontext of advanced semiconductor lasers. Physics of Photonic Devices, Second Edition presents
novelinformation that is not yet available in book form elsewhere. Manyproblem sets have been updated, the answers
to which are availablein an all-new Solutions Manual for instructors. Comprehensive,timely, and practical, Physics of
Photonic Devices is an invaluabletextbook for advanced undergraduate and graduate courses inphotonics and an
indispensable tool for researchers working in thisrapidly growing field.
Semiconductor Physics and Devices Donald A. Neamen 2003 This text aims to provide the fundamentals necessary to
understand semiconductor device characteristics, operations and limitations. Quantum mechanics and quantum theory
are explored, and this background helps give students a deeper understanding of the essentials of physics and
semiconductors.
INTRODUCTION TO SEMICONDUCTOR MATERIALS AND DEVICES M.S.Tyagi 2008 Market_Desc: · Graduate
and Advanced Undergraduate Students of Electrical Engineering About The Book: This comprehensive introduction to
the elementary theory and properties of semiconductors describes the basic physics of semiconductor materials and
technologies for fabrication of semiconductor devices. Addresses approaches to modeling and provides details of
measurement techniques. It also includes numerous illustrative examples and graded problems.
Quantum Mechanics David Ferry 2020-12-15 Quantum Mechanics: An Introduction for Device Physicists and
Electrical Engineers, Third Edition provides a complete course in quantum mechanics for students of semiconductor
device physics and electrical engineering. It provides the necessary background to quantum theory for those starting
work on micro- and nanoelectronic structures and is particularly useful for those beginning work with modern
semiconductors devices, lasers, and qubits. This book was developed from a course the author has taught for many
years with a style and order of presentation of material specifically designed for this audience. It introduces the main
concepts of quantum mechanics which are important in everyday solid-state physics and electronics. Each topic
includes examples which have been carefully chosen to draw upon relevant experimental research. It also includes

problems with solutions to test understanding of theory. Full updated throughout, the third edition contains the latest
developments, experiments, and device concepts, in addition to three fully revised chapters on operators and
expectations and spin angular momentum, it contains completely new material on superconducting devices and
approaches to quantum computing.
Compound Semiconductor Device Physics Sandip Tiwari 2013-10-22 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
Basic Semiconductor Physics Chihiro Hamaguchi 2013-04-17 A detailed description of the basic physics of
semiconductors. All the important equations describing the properties of these materials are derived without the help of
other textbooks. The reader is assumed to have only a basic command of mathematics and some elementary
semiconductor physics. The text covers a wide range of important semiconductor phenomena, from the simple to the
advanced.
Modern Semiconductor Device Physics, Solutions Manual Simon M. Sze 1997-11-27 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.
Principal topics include bipolar transistors, compound-semiconductor field-effect-transistors, MOSFET and related
devices, power devices, quantum-effect and hot-electron 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.
Semiconductor Device Fundamentals Robert F. Pierret 1996 Special Features *Computer-based exercises and
homework problems -- unique to this text and comprising 25% of the total number of problems -- encourage students
to address realistic and challenging problems, experiment with what if scenarios, and easily obtain graphical outputs.
Problems are designed to progressively enhance MATLAB-use proficiency, so students need not be familiar with
MATLAB at the start of your course. Program scripts that are answers to exercises in the text are available at no
charge in electronic form (see Teaching Resources below). *Supplement and Review Mini-Chapters after each of the
text's three parts contain an extensive review list of terms, test-like problem sets with answers, and detailed suggestions
on supplemental reading to reinforce students' learning and help them prepare for exams. *Read-Only Chapters,
strategically placed to provide a change of pace during the course, provide informative, yet enjoyable reading for
students. *Measurement Details and Results samples offer students a realistic perspective on the seldom-perfect nature
of device characteristics, contrary to the way they are often represented in introductory texts. Content Highlig
Physics of Optoelectronic Devices, Solutions Manual Shun Lien Chuang 1997-08-22 Emphasizes the theory of
semiconductor optoelectronic devices, demonstrating comparisons between theoretical and experimental results.
Presents such important topics as semiconductor heterojunctions and band structure calculations near the band edges
for bulk and quantum-well semiconductors. Details semiconductor lasers including double-heterostructure, stripegeometry gain-guided semiconductor, distributed feedback and surface-emitting. Systematically investigates high-speed
modulation of semiconductor lasers using linear and nonlinear gains. Features new subjects such as the theories on the
band structures of strained semiconductors and strained quantum-well lasers. Covers key areas behind the operation
of semiconductor lasers, modulators and photodetectors. An Instructor's Manual presenting detailed solutions to all the
problems in the book is available from the Wiley editorial department
Physics of Semiconductor Devices Simon M. Sze 2021-03-03 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 transistors, MOSFETs (MOS
field-effect transistors), and other field-effect transistors such as JFETs (junction field-effect-transistors) and
MESFETs (metal-semiconductor 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 for Instructor's only Explores new work on leading-edge technologies such as MODFETs,
resonant-tunneling diodes, quantum-cascade lasers, single-electron transistors, real-space-transfer devices, and MOScontrolled 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.
Physics of Semiconductor Devices J.-P. Colinge 2005-10-03 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 to exemplify the theory. Many of these problems make use of Matlab and are aimed at illustrating theoretical
concepts in a graphical manner.
Semiconductor Fundamentals Robert F. Pierret 1988-01-01 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.
Quantum Confined Laser Devices Peter Blood 2015-09-17 The semiconductor laser, invented over 50 years ago, has
had an enormous impact on the digital technologies that now dominate so many applications in business, commerce
and the home. The laser is used in all types of optical fibre communication networks that enable the operation of the
internet, e-mail, voice and skype transmission. Approximately one billion are produced each year for a market valued
at around $5 billion. Nearly all semiconductor lasers now use extremely thin layers of light emitting materials
(quantum well lasers). Increasingly smaller nanostructures are used in the form of quantum dots. The impact of the
semiconductor laser is surprising in the light of the complexity of the physical processes that determine the operation of
every device. This text takes the reader from the fundamental optical gain and carrier recombination processes in
quantum wells and quantum dots, through descriptions of common device structures to an understanding of their
operating characteristics. It has a consistent treatment of both quantum dot and quantum well structures taking full
account of their dimensionality, which provides the reader with a complete account of contemporary quantum
confined laser diodes. It includes plenty of illustrations from both model calculations and experimental observations.
There are numerous exercises, many designed to give a feel for values of key parameters and experience obtaining
quantitative results from equations. Some challenging concepts, previously the subject matter of research monographs,
are treated here at this level for the first time. To request a copy of the Solutions Manual, visit
http://global.oup.com/uk/academic/physics/admin/solutions.
Principles of Semiconductor Devices Sima Dimitrijev 2012 "This dynamic text applies physics concepts and equations
to practical, real-world applications of semiconductor device theory"--

Fundamentals of Semiconductors Peter YU 2007-05-08 Excellent bridge between general solid-state physics textbook
and research articles packed with providing detailed explanations of the electronic, vibrational, transport, and optical
properties of semiconductors "The most striking feature of the book is its modern outlook ... provides a wonderful
foundation. The most wonderful feature is its efficient style of exposition ... an excellent book." Physics Today
"Presents the theoretical derivations carefully and in detail and gives thorough discussions of the experimental results it
presents. This makes it an excellent textbook both for learners and for more experienced researchers wishing to check
facts. I have enjoyed reading it and strongly recommend it as a text for anyone working with semiconductors ... I
know of no better text ... I am sure most semiconductor physicists will find this book useful and I recommend it to
them." Contemporary Physics Offers much new material: an extensive appendix about the important and by now wellestablished, deep center known as the DX center, additional problems and the solutions to over fifty of the problems at
the end of the various chapters.
Fundamentals of Solid State Engineering Manijeh Razeghi 2006-06-12 Provides a multidisciplinary introduction to
quantum mechanics, solid state physics, advanced devices, and fabrication Covers wide range of topics in the same
style and in the same notation Most up to date developments in semiconductor physics and nano-engineering
Mathematical derivations are carried through in detail with emphasis on clarity Timely application areas such as
biophotonics , bioelectronics
Modern Semiconductor Devices for Integrated Circuits Chenming Hu 2010 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.
Physics of Semiconductor Devices Simon M. Sze 2006-11-03 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, resonanttunneling 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 Physics And Devices Donald Neamen
Semiconductor Physics Sandip Tiwari 2020-08-02 This text brings together traditional solid-state approaches from
the 20th century with developments of the early part of the 21st century, to reach an understanding of semiconductor
physics in its multifaceted forms. It reveals how an understanding of what happens within the material can lead to
insights into what happens in its use.
Semiconductor Devices, Physics and Technology S. M. Sze 2013
Physics of Semiconductor Devices J.-P. Colinge 2007-05-08 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 to exemplify the theory. Many of these problems make use of Matlab and are aimed at illustrating theoretical

concepts in a graphical manner.
Study Guide and Solutions Manual to Accompany Organic Chemistry, 11th Edition T. W. Graham Solomons
2013-03-25 This is the study guide and solutions manual to accompany Organic Chemistry, 11th Edition.
Modern Semiconductor Device Physics Sze 1998 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. Principal topics include bipolar transistors,
compound-semiconductor field-effect-transistors, MOSFET and related devices, power devices, quantum-effect and
hot-electron 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.
Electrical Energy Conversion and Transport George G. Karady 2013-05-03 Designed to support interactive teaching
and computer assisted self-learning, this second edition of Electrical Energy Conversion and Transport is thoroughly
updated to address the recent environmental effects of electric power generation and transmission, which have become
more important together with the deregulation of the industry. New content explores different power generation
methods, including renewable energy generation (solar, wind, fuel cell) and includes new sections that discuss the
upcoming Smart Grid and the distributed power generation using renewable energy generation, making the text
essential reading material for students and practicing engineers.
Solid State Electronic Devices Ben G. Streetman 2000 "This is the fifth edition of the most widely used introductory
book on semiconductor materials, physics, devices and technology. The book was written with two basic goals in mind:
1) develop the basic semiconductor physics concepts to understand current and future devices; 2) provide a sound
understanding of current semiconductor devices and technology so that their applications to electronic and
optoelectronic circuits and systems can be appreciated."--BOOK JACKET.Title Summary field provided by Blackwell
North America, Inc. All Rights Reserved
Electronic Devices And Circuit Theory,9/e With Cd Boylestad 2007
Fundamentals of Solid-State Electronics Chih-Tang Sah 1996-09-30 This Solution Manual, a companion volume of
the book, Fundamentals of Solid-State Electronics, provides the solutions to selected problems listed in the book. Most
of the solutions are for the selected problems that had been assigned to the engineering undergraduate students who
were taking an introductory device core course using this book. This Solution Manual also contains an extensive
appendix which illustrates the application of the fundamentals to solutions of state-of-the-art transistor reliability
problems which have been taught to advanced undergraduate and graduate students. This book is also available as a
set with Fundamentals of Solid-State Electronics and Fundamentals of Solid-State Electronics — Study Guide.
Semiconductor Device Physics and Design Umesh Mishra 2007-11-28 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.
Semiconductor Physics and Applications Professor Emeritus of Physics M Balkanski 2000-08-31 "The textbook
combines a thorough theoretical treatment of the basic physics of semiconductors with applications to practical devices
by putting special emphasis on the physical principles upon which these devices operate. - "Graduate students and
lecturers in semiconductor physics, condensed matter physics, electromagnetic theory, and quantum mechanics will
find this a useful textbook and reference work."--Jacket.
The Oxford Solid State Basics Steven H. Simon 2013-06-20 This is a first undergraduate textbook in Solid State
Physics or Condensed Matter Physics. While most textbooks on the subject are extremely dry, this book is written to be
much more exciting, inspiring, and entertaining.
The Physics of Semiconductors Kevin F. Brennan 1999-02-13 Graduate text with comprehensive treatment of
semiconductor device physics and engineering, and descriptions of real optoelectronic devices.

Microelectronics Donald A. Neamen 2006-05-01 This junior level electronics text provides a foundation for
analyzing and designing analog and digital electronics throughout the book. Extensive pedagogical features including
numerous design examples, problem solving technique sections, Test Your Understanding questions, and chapter
checkpoints lend to this classic text. The author, Don Neamen, has many years experience as an Engineering Educator.
His experience shines through each chapter of the book, rich with realistic examples and practical rules of thumb.The
Third Edition continues to offer the same hallmark features that made the previous editions such a success.Extensive
Pedagogy: A short introduction at the beginning of each chapter links the new chapter to the material presented in
previous chapters. The objectives of the chapter are then presented in the Preview section and then are listed in bullet
form for easy reference.Test Your Understanding Exercise Problems with provided answers have all been updated.
Design Applications are included at the end of chapters. A specific electronic design related to that chapter is
presented. The various stages in the design of an electronic thermometer are explained throughout the text.Specific
Design Problems and Examples are highlighted throughout as well.
Principles of Electronic Materials and Devices Safa Kasap 2005-03-25 Principles of Electronic Materials and
Devices, Third Edition, is a greatly enhanced version of the highly successful text Principles of Electronic Materials
and Devices, Second Edition. It is designed for a first course on electronic materials given in Materials Science and
Engineering, Electrical Engineering, and Physics and Engineering Physics Departments at the undergraduate level. The
third edition has numerous revisions that include more beautiful illustrations and photographs, additional sections,
more solved problems, worked examples, and end-of-chapter problems with direct engineering applications. The
revisions have improved the rigor without sacrificing the original semiquantitative approach that both the students and
instructors liked and valued. Some of the new end-of-chapter problems have been especially selected to satisfy various
professional engineering design requirements for accreditation across international borders. Advanced topics have
been collected under Additional Topics, which are not necessary in a short introductory treatment.
PHYSICS OF SEMICONDUCTOR DEVICES, 3RD ED S. M. Sze 2008-06 Market_Desc: · Design Engineers·
Research Scientists· Industrial and Electronics Engineering Managers· Graduate Students Special Features: ·
Completely updated with 30-50% revisions· Will include worked examples and end-of-the-chapter problems (with a
solutions manual)· First edition was the most cited work in contemporary engineering and applied science publications
(over 12000 citations since 1969) About The Book: This classic reference provides detailed information on the
underlying physics and operational characteristics of all major bipolar, unipolar, special microwave, and
optoelectronic devices. It integrates nearly 1,000 references to important original research papers and review articles,
and includes more than 650 high-quality technical illustrations and 25 tables of material parameters for device
analysis.
The Physics of Semiconductors Marius Grundmann 2021-03-07 The 4th edition of this highly successful textbook
features copious material for a complete upper-level undergraduate or graduate course, guiding readers to the point
where they can choose a specialized topic and begin supervised research. The textbook provides an integrated
approach beginning from the essential principles of solid-state and semiconductor physics to their use in various classic
and modern semiconductor devices for applications in electronics and photonics. The text highlights many practical
aspects of semiconductors: alloys, strain, heterostructures, nanostructures, amorphous semiconductors, and noise,
which are essential aspects of modern semiconductor research but often omitted in other textbooks. This textbook also
covers advanced topics, such as Bragg mirrors, resonators, polarized and magnetic semiconductors, nanowires,
quantum dots, multi-junction solar cells, thin film transistors, and transparent conductive oxides. The 4th edition
includes many updates and chapters on 2D materials and aspects of topology. The text derives explicit formulas for
many results to facilitate a better understanding of the topics. Having evolved from a highly regarded two-semester
course on the topic, The Physics of Semiconductors requires little or no prior knowledge of solid-state physics. More
than 2100 references guide the reader to historic and current literature including original papers, review articles and
topical books, providing a go-to point of reference for experienced researchers as well.
Capitalist Nigger Chika Onyeani 2012-03-27 Capitalist Nigger is an explosive and jarring indictment of the black
race. The book asserts that the Negroid race, as naturally endowed as any other, is culpably a non-productive race, a
consumer race that depends on other communities for its culture, its language, its feeding and its clothing. Despite
enormous natural resources, blacks are economic slaves because they lack the ‘devil-may-care’ attitude and the ‘killer
instinct’ of the Caucasian, as well as the spider web mentality of the Asian. A Capitalist Nigger must embody

ruthlessness in pursuit of excellence in his drive towards achieving the goal of becoming an economic warrior. In
putting forward the idea of the Capitalist Nigger, Chika Onyeani charts a road to success whereby black economic
warriors employ the ‘Spider Web Doctrine’ – discipline, self-reliance, ruthlessness – to escape from their victim
mentality. Born in Nigeria, Chika Onyeani is a journalist, editor and former diplomat.
Electronic Circuit Analysis and Design Donald A. Neamen 2001 This junior-level electronics text provides a
foundation for analyzing and designing analog and digital electronic circuits. Computer analysis and design are
recognized as significant factors in electronics throughout the book. The use of computer tools is presented carefully,
alongside the important hand analysis and calculations. The author, Don Neamen, has many years experience as an
enginering educator and an engineer. His experience shines through each chapter of the book, rich with realistic
examples and practical rules of thumb. The book is divided into three parts. Part 1 covers semiconductor devices and
basic circuit applications. Part 2 covers more advanced topics in analog electronics, and Part 3 considers digital
electronic circuits.
Semiconductor Material and Device Characterization Dieter K. Schroder 2006 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.
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