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Semiconductor Physics and Devices Springer Nature
Semiconductor Physics and Devices: Basic Principles, Second
Edition, provides the fundamentals necessary to understand
semiconductor device characteristics, operations, and limitations.
Neamen's book reveals the fundamentals by establishing for the
student a sound understanding of quantum mechanics and an
introduction to the quantum theory of solids. This background
permits the student to develop a deeper understanding of how
essential physics, semiconductor material physics, and
semiconductor device physics interrelate. Espousing neither the
intuitive approach of many textbooks, nor the highly technical
characteristics of handbooks, Semiconductor Physics and Devices:
Basic Principles provides students with a resource that is
engaging and understandable and instructors with a textbook that
offers teachability without sacrificing technical exactitude.
Basic Principles of Electronics Elsevier
Provides a comprehensive treatment of semiconductor device
physics and technology, with emphasis on modern planar silicon
devices. Physical principles are explained by the use of simple
physical models and illustrated by experimental measurements.
Semiconductor Physics And Devices McGraw-Hill Science,
Engineering & Mathematics
This handbook gives a complete and detailed survey of the field
of semiconductor physics. It addresses every fundamental
principle, the most important research topics and results, as well
as conventional and emerging new areas of application.
Additionally it provides all essential reference material on
crystalline bulk, low-dimensional, and amorphous
semiconductors, including valuable data on their optical,
transport, and dynamic properties. This updated and extended
second edition includes essential coverage of rapidly advancing
areas in semiconductor physics, such as topological insulators,
quantum optics, magnetic nanostructures and spintronic systems.
Richly illustrated and authored by a duo of internationally

acclaimed experts in solar energy and semiconductor physics,
this handbook delivers in-depth treatment of the field, reflecting a
combined experience spanning several decades as both
researchers and educators. Offering a unique perspective on
many issues, Semiconductor Physics is an invaluable reference for
physicists, materials scientists and engineers throughout
academia and industry.
Introduction to Semiconductor Devices Wiley-Interscience
Electronic components made out of semiconductors surround us
in our daily lives. Semiconductor devices are used in computers,
hand-held devices, and cell phones. They are also used to control
the power in refrigerators, ovens, and dish-washers. They are
used extensively in the cars we drive, the trains we ride in, and
the airplanes we fly in. Semiconductor devices are also the
principle component of solar panels on our homes. In short,
semiconductor devices are present in most anything that pertains
to energy, communications, or information. This book is an
introduction to the operating principles of these semiconductor
devices. This book is appropriate for undergraduate students in
engineering.
The Physics of Semiconductors John Wiley & Sons
From physical process to practical applications - Singh makes the
complexities of modern semiconductor devices clear! The
semiconductor devices that are driving today's information,
technologies may seem remarkably complex, but they don't have
to be impossible to understand. Filled with figures, flowcharts,
and solved examples, Jasprit Singh's Semiconductor Devices
provides an accessible, well-balanced introduction to
semiconductor physics and its application to modern devices.
Beginning with the physical process behind semiconductor
devices, Singh clearly explains difficult topics, including
bandstructure, effective masses, holes, doping, carrier transport,
and lifetimes. Following these physical fundamentals, you'll
explore the operation of important semiconductor devices, such
as diodes, transistors, light emitters, and detectors, along with
issues relating to the optimization of device performance.
Features Over 150 solved examples, integrated throughout the
text, clarify difficult concepts. End-of-chapter summary tables and

hundreds of figures reinforce the intricacies of modern
semiconductor devices. Discussion of device optimization issues
explains why you have to trade one performance against another
in devices. Shows the relationship of physical parameters to SPICE
parameters and its impact on circuit issues. Technology
Roadmaps outline what's currently happening in the field and
present a look at where device technology is headed in the future.
A Bit of History sections, included in each chapter, explore the
history of the concepts developed and provide a snapshot of the
personalities involved and the challenges of the time.
Essential Ratings and Characteristics of Semiconductor Devices
and General Principles of Measuring Methods John Wiley & Sons
The goal of this text is to provide the basic principles of common
semiconductor devices, with a special focus on Metal-Oxide-
Semiconductor Field-Effect-Transistors (MOSFETs).
Semiconductor Physics John Wiley & Sons
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 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
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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.
Fundamentals of Power Semiconductor Devices John Wiley & Sons
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 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.
Operating Principles of Semiconductor Devices Springer
Basic Principles of Electronics, Volume 2: Semiconductors focuses
on the properties, applications, and characteristics of
semiconductors. The publication first elaborates on conduction in
the solid state, conduction and heat, and semiconductors.
Discussions focus on extrinsic or impurity semiconductors,
electrons and holes, effect of temperature on the conductivity,
mean free path, Joule heating effect, "vacancies" in crystals, and
Drude's theory of metallic conduction. The text then ponders on
semiconductor technology and simple devices, transistor, and
transistor production and characteristics. Topics include strain
gauges, thermistors, thermoelectric semiconductors, crystal
preparation, photoconductors, and the Hall effect. The book
elaborates on special devices, processes, and uses, common
transistor circuitry, and a low-frequency equivalent circuit for
common base, including radiation detection, optoelectronics, field
effect transistors, sonar amplifier, oscillators, and multi-stage
amplifiers. The publication is highly recommended for technical
college students and researchers wanting to study
semiconductors.
Principles Of Semiconductor Devices, Intr'l/e Springer Nature
Offers an innovative and accessible new approach to the teaching
of the fundamentals of semiconductor components by exploiting
simulation to explain the mechanisms behind current in
semiconductor structures. Simulation is a popular tool used by
engineers and scientists in device and process research and the
accompanying two dimensional process and device simulation
software 'MicroTec', enables students to make their own devices
and allows the recreation of real performance under varying
parameters. There is also an accompanying ftp site containing
ICECREAM software (Integrated Circuits and Electronics group
Computerized Remedial Education And Mastering) which
improves understanding of the physics involved and covers
semiconductor physics, junction diodes, silicon bipolar and MOS
transistors and photonic devices like LEDs and lasers. Features
include: * MicroTec diskette containing a two-dimensional process
and device simulator on which the many simulation exercises
mentioned in the text can be performed thereby facilitating

learning through experimentation * Computer aided education
software (accessible vita ftp) featuring question and answer
games, which enables students to enhance their understanding of
the physics involved and allows lecturers to set assignments *
Broad coverage spanning the common devices: pn junctions,
metal semiconductor junctions, photocells, lasers, bipolar
transistors, and MOS transistors * Discussion of fundamental
concepts and technological principles offering the student a
valuable grounding in semiconductor physics * Examination of the
implications of recent research on small dimensions, reliability
problems and breakdown mechanisms. Semiconductor Devices
Explained offers a comprehensive new approach to teaching the
fundamentals of semiconductor components based on the use of
the accompanying process and device simulation software.
Simulation is a popular tool used by engineers and scientists in
device and process research. It supports the understanding of
basic phenomena by linking the theory to hands on applications
and real world problems with semiconductor devices. Throughout
the text students are encouraged to augment their understanding
by undertaking simulations and creating their own devices. The
ICECREAM programme (Integrated Circuits and Electronics group
Computerized Remedial Education And Mastering) question and
answer game leads students through the concepts of common
devices and makes learning fun. There is also a self-test element
in which a data bank generates questions on the fundamentals of
semiconductor junctions enabling students to assess their
progress. Larger projects suitable for use as examination
assignments are also incorporated. The test package is freely
available to lecturers from the author on request. The remedial
component of ICECREAM is available from the Wiley ftp site.
MicroTec comes on a disk in the back of the book.
Principles of Semiconductor Devices Springer Science & Business
Media
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
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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.
Essential Ratings and Characteristics of Semiconductor Devices
and General Principles of Measuring Methods Elsevier
Semiconductor Devices: Physics and Technology, Third Edition is
an introduction to the physical principles of modern
semiconductor devices and their advanced fabrication
technology. It begins with a brief historical review of major
devices and key technologies and is then divided into three
sections: semiconductor material properties, physics of
semiconductor devices and processing technology to fabricate
these semiconductor devices.
Physical Principles of Semiconductor Devices McGraw-Hill Higher
Education
It is beneficial for technical personnel working in the field of
microelectronics, optoelectronics, and photonics to get a good
understanding of the physical foundations of modern
semiconductor devices. Questions that technical personnel may
ask are: How are electrons propagating in the periodic potential of
a crystal lattice? What are the foundations of semiconductor
heterostructure devices? How does quantum mechanics relate to
semiconductor heterostructures? This book tries to answer
questions such as these. The book provides a basis for the
understanding of modern semiconductor devices that have
dimensions in the nanometer range, that is, comparable to the
electron de Broglie wavelength. For such small spatial

dimensions, classical physics no longer gives a full description of
physical processes. The inclusion of quantum mechanical
principles becomes mandatory and provides a useful description
of common physical processes in electronic, optoelectronic, and
photonic devices. Chapters 1 to 11 teach the quantum‐
mechanical principles, including the postulates of quantum
mechanics, operators, the uncertainty principle, the Schrödinger
equation, non‐periodic and periodic potentials, quantum wells,
and perturbation theory. Chapters 12 to 20 apply these principles
to semiconductor devices and discuss the density of states,
semiconductor statistics, carrier concentrations, doping,
tunneling, and aspects of heterostructure devices. The 2022
edition is a complete revision of the 2015 edition and also
updates the formatting to make it easily viewable with electronic
display devices.
Electronics Devices And Circuits Springer
Principles of Semiconductor Network Testing gathers together
comprehensive information which test and process professionals
will find invaluable. The techniques outlined will help ensure that
test methods and data collected reflect actual device
performance, rather than 'testing the tester' or being lost in the
noise floor. This book addresses the fundamental issues
underlying the semiconductor test discipline. The test engineer
must understand the basic principles of semiconductor fabrication
and process and have an in-depth knowledge of circuit functions,
instrumentation and noise sources. - Introduces a novel
component-testing philosophy for semiconductor test, product
and design engineers - Best new source of information for
experienced semiconductor engineers as well as entry-level
personnel - Eight chapters about semiconductor testing
Semiconductor Devices Explained Oxford University Press, USA
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.
Semiconductor Power Devices John Wiley & Sons
"This dynamic text applies physics concepts and equations to
practical, real-world applications of semiconductor device theory"-
- Provided by publisher.
Semiconductor Devices E. Fred Schubert

In the past, a number of Satellite Conferences have been held in
con nection with the International Conference on Physics of
Semiconductors, covering selected fields of interest. In 1986,
when the main conference was held in Stockholm, Sweden, new.
phenomena had to be discussed: super lattices, hot 'electron
phenomena and new device structures for high-speed
applications. The aim was to select topics which would be of
interest to physicists as well as to electronics engineers.
Therefore a Satellite Con ference on H!gh-Speed Electronics,
Basic Physical Phenomena and Device Principles, was arranged at
Saltjobaden, a coastal resort near Stockholm. An organizing
committee was established after the first suggestion made by
Professor Grimmeiss from the University of Lund, Sweden, and
some preliminary discussions on the Conference format. A
Program Committee was established to be responsible for the
further selection of the invited talks, the regular papers and
poster presentation. The aim was to have a broad spectrum of
contributions to attract physicists as well as device oriented
engineers and to stimulate discussions among the participants.
These Proceedings contain all oral and poster presentations, with
em phasis on the invited talks, which give a competent overview
of the field. The fast publication by Springer-Verlag has permitted
the presentation of an up-to-date survey of the principles of high-
speed electronics. Incorpo ration in the Springer Series in
Electronics and Photonics will enable the book to be distributed
worldwide and to reach all interested scientists.
High-Speed Electronics Springer
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 Physics and Devices John Wiley & Sons
This textbook 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
physical concepts, while keeping the internal coherence of the
analysis and explaining the different levels of approximation.
Coverage includes the main steps used in the fabrication process
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of integrated circuits: diffusion, thermal oxidation, epitaxy, and
ion implantation. 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, CMOS), including a number of solid-
state sensors. The final chapters are devoted to the measuring
methods for semiconductor-device parameters, and to a brief
illustration of the scaling rules and numerical methods applied to
the design of semiconductor devices.
Semiconductor Physics Oxford University Press, USA

Fundamentals of Power Semiconductor Devices provides an in-
depth treatment of 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.


