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Fundamentals and Devices CRC Press
Scanning Nonlinear Dielectric Microscopy: Investigation of Ferroelectric, Dielectric, and
Semiconductor Materials and Devices is the definitive reference on an important tool to
characterize ferroelectric, dielectric and semiconductor materials. Written by the inventor, the
book reviews the methods for applying the technique to key materials applications, including
the measurement of ferroelectric materials at the atomic scale and the visualization and
measurement of semiconductor materials and devices at a high level of sensitivity. Finally,
the book reviews new insights this technique has given to material and device physics in
ferroelectric and semiconductor materials. The book is appropriate for those involved in the
development of ferroelectric, dielectric and semiconductor materials devices in academia and
industry. Presents an in-depth look at the SNDM materials characterization technique by its
inventor Reviews key materials applications, such as measurement of ferroelectric materials
at the nanoscale and measurement of semiconductor materials and devices Analyzes key
insights on semiconductor materials and device physics derived from the SNDM technique
Compound Semiconductors 2001 CRC Press
The technological progress is closely related to the developments of various materials and tools made
of those materials. Even the different ages have been defined in relation to the materials used. Some
of the major attributes of the present-day age (i.e., the electronic materials’ age) are such common
tools as computers and fiber-optic telecommunication systems, in which semiconductor materials
provide vital components for various mic- electronic and optoelectronic devices in applications such
as computing, memory storage, and communication. The field of semiconductors encompasses a
variety of disciplines. This book is not intended to provide a comprehensive description of a wide
range of semiconductor properties or of a continually increasing number of the semiconductor device
applications. Rather, the main purpose of this book is to provide an introductory perspective on the
basic principles of semiconductor materials and their applications that are described in a relatively
concise format in a single volume. Thus, this book should especially be suitable as an introductory
text for a single course on semiconductor materials that may be taken by both undergraduate and
graduate engineering students. This book should also be useful, as a concise reference on
semiconductor materials, for researchers working in a wide variety of fields in physical and
engineering sciences.
Electrical Characterization of Organic Electronic Materials and Devices John Wiley & Sons
The concepts in this book will provide a comprehensive overview of the current state for a
broad range of nitride semiconductor devices, as well as a detailed introduction to selected
materials and processing issues of general relevance for these applications. This
compilation is very timely given the level of interest and the current stage of research in
nitride semiconductor materials and device applications. This volume consists of chapters
written by a number of leading researchers in nitride materials and device technology
addressing Ohmic and Schottky contacts, AIGalnN multiple quantum well laser diodes,
nitride vertical cavity emitting lasers, and ultraviolet photodetectors. This unique volume
provides a comprehensive review and introduction to application and devices based on
GaN and related compounds for newcomers to the field and stimulus to further advances
for experienced researchers.
2D Semiconductor Materials and Devices Springer Science & Business
Media
Silicon carbide is known to have been investigated since 1907 when Captain

H J Round demonstrated yellow and blue emission by applying bias between
a metal needle and an SiC crystal. The potential of using SiC in
semiconductor electronics was already recognized half a century ago.
Despite its well-known properties, it has taken a few decades to overcome
the exceptional technological difficulties of getting silicon carbide material to
reach device quality and travel the road from basic research to
commercialization.This second of two volumes reviews four important
additional areas: the growth of SiC substrates; the deep defects in different
SiC polytypes, which after many years of research still define the properties
of bulk SiC and the performance and reliability of SiC devices; recent work
on SiC JFETs; and the complex and controversial issues important for
bipolar devices.Recognized leaders in the field, the contributors to this
volume provide up-to-date reviews of further state-of-the-art areas in SiC
technology and materials and device research.
Integration with Silicon-Based Microelectronics Semiconductor
Material and Device Characterization
This book provides an overview of compound semiconductor materials
and their technology. After presenting a theoretical background, it
describes the relevant material preparation technologies for bulk
and thin-layer epitaxial growth. It then briefly discusses the
electrical, optical, and structural properties of semiconductors,
complemented by a description of the most popular characterization
tools, before more complex hetero- and low-dimensional structures
are discussed. A special chapter is devoted to GaN and related
materials, owing to their huge importance in modern optoelectronic
and electronic devices, on the one hand, and their particular
properties compared to other compound semiconductors, on the other.
In the last part of the book, the physics and functionality of
optoelectronic and electronic device structures (LEDs, laser
diodes, solar cells, field-effect and heterojunction bipolar
transistors) are discussed on the basis of the specific properties
of compound semiconductors presented in the preceding chapters of
the book. Compound semiconductors form the back-bone of all opto-
electronic and electronic devices besides the classical Si
electronics. Currently the most important field is solid state
lighting with highly efficient LEDs emitting visible light. Also
laser diodes of all wavelength ranges between mid-infrared and near
ultraviolet have been the enabler for a huge number of
unprecedented applications like CDs and DVDs for entertainment and
data storage, not to speak about the internet, which would be
impossible without optical data communications with infrared laser
diodes as key elements. This book provides a concise overview over
this class of materials, including the most important technological
aspects for their fabrication and characterisation, also covering
the most relevant devices based on compound semiconductors. It
presents therefore an excellent introduction into this subject not
only for students, but also for engineers and scientist who intend
to put their focus on this field of science.
Fundamentals of Semiconductors John Wiley & Sons
This wide-ranging book summarizes the current knowledge of radiation
defects in semiconductors, outlining the shortcomings of present
experimental and modelling techniques and giving an outlook on future
developments. It also provides information on the application of sensors
in nuclear power plants.

Wide Bandgap Semiconductors for Power Electronics World
Scientific
This first systematic, authoritative and thorough treatment in
one comprehensive volume presents the fundamentals and
technologies of the topic, elucidating all aspects of ZnO
materials and devices. Following an introduction, the authors
look at the general properties of ZnO, as well as its growth,
optical processes, doping and ZnO-based dilute magnetic
semiconductors. Concluding sections treat bandgap engineering,
processing and ZnO nanostructures and nanodevices. Of interest
to device engineers, physicists, and semiconductor and solid
state scientists in general.
Physics and Materials Properties Wiley-Interscience
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.
Fundamentals of Silicon Carbide Technology Springer
Ultrawide Bandgap Semiconductors, Volume 107 in the Semiconductors
and Semimetals series, highlights the latest breakthrough in
fundamental science and technology development of ultrawide bandgap
(UWBG) semiconductor materials and devices based on gallium oxide,
aluminium nitride, boron nitride, and diamond. It includes
important topics on the materials growth, characterization, and
device applications of UWBG materials, where electronic, photonic,
thermal and quantum properties are all thoroughly explored.
Contains the latest breakthrough in fundamental science and
technology development of ultrawide bandgap (UWBG) semiconductor
materials and devices Provides a comprehensive presentation that
covers the fundamentals of materials growth and characterization,
as well as design and performance characterization of state-of-the-
art UWBG materials, structures, and devices Presents an in-depth
discussion on electronic, photonic, thermal, and quantum
technologies based on UWBG materials

Handbook of GaN Semiconductor Materials and Devices John Wiley
& Sons
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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.
Materials, Devices, Applications CRC Press
This book presents a practical guide to the analysis of materials
and includes a thorough description of the underlying theories and
instrumental aberrations caused by real experiments. The main
emphasis concerns the analysis of thin films and multilayers,
primarily semiconductors, although the techniques are very general.
Semiconductors can be very perfect composite crystals and therefore
their study can lead to the largest volume of information, since X-
ray scattering can assess the deviation from perfection. The
description is intentionally conceptual so that the reader can
grasp the real processes involved. In this way the analysis becomes
significantly easier, making the reader aware of misleading
artifacts and assisting in the determination of a more complete and
reliable analysis. The theory of scattering is very important and
is covered in such a way that the assumptions are clear. Greatest
emphasis is placed on the dynamical diffraction theory including
new developments extending its applicability to reciprocal space
mapping and modelling samples with relaxed and distorted
interfaces. A practical guide to the measurement of diffraction
patterns, including the smearing effects introduced to the
measurement, is also presented. Contents:An Introduction to
Semiconductor MaterialsAn Introduction to X-Ray ScatteringEquipment
for Measuring Diffraction PatternsA Practical Guide to the
Evaluation of Structural Parameters Readership: Postgraduate
researchers in crystallography, materials science, semiconductors
and physics. Keywords:X-
Ray;Diffraction;Scattering;Semiconductors;Rocking Curve;Reciprocal
Space;Topography;High Resolution;Thin Films;Reflectometry;Dynamical
Theory
Scanning Nonlinear Dielectric Microscopy John Wiley & Sons
This book covers the fundamentals and significance of 2-D materials
and related semiconductor transistor technologies for the next-
generation ultra low power applications. It provides comprehensive
coverage on advanced low power transistors such as NCFETs, FinFETs,
TFETs, and flexible transistors for future ultra low power
applications owing to their better subthreshold swing and
scalability. In addition, the text examines the use of field-effect

transistors for biosensing applications and covers design
considerations and compact modeling of advanced low power
transistors such as NCFETs, FinFETs, and TFETs. TCAD simulation
examples are also provided. FEATURES Discusses the latest updates
in the field of ultra low power semiconductor transistors Provides
both experimental and analytical solutions for TFETs and NCFETs
Presents synthesis and fabrication processes for FinFETs Reviews
details on 2-D materials and 2-D transistors Explores the
application of FETs for biosensing in the healthcare field This
book is aimed at researchers, professionals, and graduate students
in electrical engineering, electronics and communication
engineering, electron devices, nanoelectronics and nanotechnology,
microelectronics, and solid-state circuits.
Semiconductor Devices and Technologies for Future Ultra Low Power
Electronics Springer Science & Business Media
The creation of affordable high speed optical communications using
standard semiconductor manufacturing technology is a principal aim
of silicon photonics research. This would involve replacing copper
connections with optical fibres or waveguides, and electrons with
photons. With applications such as telecommunications and
information processing, light detection, spectroscopy, holography
and robotics, silicon photonics has the potential to revolutionise
electronic-only systems. Providing an overview of the physics,
technology and device operation of photonic devices using
exclusively silicon and related alloys, the book includes: Basic
Properties of Silicon Quantum Wells, Wires, Dots and Superlattices
Absorption Processes in Semiconductors Light Emitters in Silicon
Photodetectors , Photodiodes and Phototransistors Raman Lasers
including Raman Scattering Guided Lightwaves Planar Waveguide
Devices Fabrication Techniques and Material Systems Silicon
Photonics: Fundamentals and Devices outlines the basic principles
of operation of devices, the structures of the devices, and offers
an insight into state-of-the-art and future developments.

Ultrawide Bandgap Semiconductors Woodhead Publishing
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 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.
Semiconductor Device Reliability John Wiley & Sons
This book is concerned with compound semiconductor bulk
materials and has been written for students, researchers and
engineers in material science and device fabrication. It
offers them the elementary and intermediate knowledge of
compound semiconductor bulk materials necessary for entering
this field. In the first part, the book describes the physical
properties, crystal growth technologies, principles of crystal
growth, various defects in crystals, characterization
techniques and applications. In the second and the third
parts, the book reviews various compound semiconductor
materials, including important industrial materials and the
results of recent research.
Characterization of Semiconductor Heterostructures and
Nanostructures Woodhead Publishing
In the past ten years, heteroepitaxy has continued to increase in
importance with the explosive growth of the electronics industry
and the development of a myriad of heteroepitaxial devices for
solid state lighting, green energy, displays, communications, and
digital computing. Our ever-growing understanding of the basic
physics and chemistry underlying heteroepitaxy, especially lattice
relaxation and dislocation dynamic, has enabled an ever-increasing
emphasis on metamorphic devices. To reflect this focus, two all-new
chapters have been included in this new edition. One chapter
addresses metamorphic buffer layers, and the other covers
metamorphic devices. The remaining seven chapters have been revised
extensively with new material on crystal symmetry and
relationships, III-nitride materials, lattice relaxation physics
and models, in-situ characterization, and reciprocal space maps.

Handbook of Silicon Semiconductor Metrology CRC Press
"Semiconductor-On-Insulator Materials for NanoElectronics
Applications” is devoted to the fast evolving field of modern
nanoelectronics, and more particularly to the physics and
technology of nanoelectronic devices built on semiconductor-on-
insulator (SemOI) systems. The book contains the achievements
in this field from leading companies and universities in
Europe, USA, Brazil and Russia. It is articulated around four
main topics: 1. New semiconductor-on-insulator materials; 2.
Physics of modern SemOI devices; 3. Advanced characterization
of SemOI devices; 4. Sensors and MEMS on SOI. "Semiconductor-
On-Insulator Materials for NanoElectonics Applications” is
useful not only to specialists in nano- and microelectronics
but also to students and to the wider audience of readers who
are interested in new directions in modern electronics and
optoelectronics.
Radiation Effects in Advanced Semiconductor Materials and Devices
Academic Press
The unique materials properties of GaN-based semiconductors
havestimulated a great deal of interest in research and
developmentregarding nitride materials growth and optoelectronic
andnitride-based electronic devices. High electron mobility
andsaturation velocity, high sheet carrier concentration
atheterojunction interfaces, high breakdown field, and low
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thermalimpedance of GaN-based films grown over SiC or bulk AlN
substratesmake nitride-based electronic devices very promising.
X-Ray Scattering from Semiconductors CRC Press
A comprehensive introduction and up-to-date reference to SiC power
semiconductor devices covering topics from material properties to
applications Based on a number of breakthroughs in SiC material science
and fabrication technology in the 1980s and 1990s, the first SiC Schottky
barrier diodes (SBDs) were released as commercial products in 2001. The
SiC SBD market has grown significantly since that time, and SBDs are now
used in a variety of power systems, particularly switch-mode power
supplies and motor controls. SiC power MOSFETs entered commercial
production in 2011, providing rugged, high-efficiency switches for high-
frequency power systems. In this wide-ranging book, the authors draw on
their considerable experience to present both an introduction to SiC
materials, devices, and applications and an in-depth reference for
scientists and engineers working in this fast-moving field. Fundamentals
of Silicon Carbide Technology covers basic properties of SiC materials,
processing technology, theory and analysis of practical devices, and an
overview of the most important systems applications. Specifically
included are: A complete discussion of SiC material properties, bulk
crystal growth, epitaxial growth, device fabrication technology, and
characterization techniques. Device physics and operating equations for
Schottky diodes, pin diodes, JBS/MPS diodes, JFETs, MOSFETs, BJTs, IGBTs,
and thyristors. A survey of power electronics applications, including
switch-mode power supplies, motor drives, power converters for electric
vehicles, and converters for renewable energy sources. Coverage of
special applications, including microwave devices, high-temperature
electronics, and rugged sensors. Fully illustrated throughout, the text
is written by recognized experts with over 45 years of combined
experience in SiC research and development. This book is intended for
graduate students and researchers in crystal growth, material science,
and semiconductor device technology. The book is also useful for design
engineers, application engineers, and product managers in areas such as
power supplies, converter and inverter design, electric vehicle
technology, high-temperature electronics, sensors, and smart grid
technology.

Growth, Fabrication, Characterization and Performance CRC Press
This Third Edition updates a landmark text with thelatest findings
The Third Edition of the internationally laudedSemiconductor
Material and Device Characterization bringsthe text fully up-to-
date with the latest developments in the fieldand includes new
pedagogical tools to assist readers. Not only doesthe Third Edition
set forth all the latest measurementtechniques, but it also
examines new interpretations and newapplications of existing
techniques. Semiconductor Material and Device
Characterizationremains the sole text dedicated to characterization
techniques formeasuring semiconductor materials and devices.
Coverage includesthe full range of electrical and optical
characterization methods,including the more specialized chemical
and physical techniques.Readers familiar with the previous two
editions will discover athoroughly revised and updated Third
Edition, including: Updated and revised figures and examples
reflecting the mostcurrent data and information 260 new references
offering access to the latest research anddiscussions in
specialized topics New problems and review questions at the end of
each chapter totest readers' understanding of the material In
addition, readers will find fully updated and revisedsections in
each chapter. Plus, two new chapters have been added: Charge-Based
and Probe Characterization introduces charge-basedmeasurement and
Kelvin probes. This chapter also examinesprobe-based measurements,
including scanning capacitance, scanningKelvin force, scanning
spreading resistance, and ballistic electronemission microscopy.
Reliability and Failure Analysis examines failure times
anddistribution functions, and discusses electromigration,
hotcarriers, gate oxide integrity, negative bias
temperatureinstability, stress-induced leakage current, and
electrostaticdischarge. Written by an internationally recognized
authority in the field,Semiconductor Material and Device
Characterization remainsessential reading for graduate students as

well as forprofessionals working in the field of semiconductor
devices andmaterials. An Instructor's Manual presenting detailed
solutions to all theproblems in the book is available from the
Wiley editorialdepartment.
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