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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
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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

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

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
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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

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 intended as a teaching vehicle the book is written in an expository manner aimed at
conveying a deep and coherent understanding of the field it provides clear and complete derivations
of the basic concepts of modern semiconductor physics the mathematical arguments and physical
interpretations are well balanced they are presented in a measure designed to ensure the integrity of
the delivery of the subject matter in a fully comprehensible form experimental procedures and
measured data are included as well the reader is generally not expected to have background in
quantum mechanics and solid state physics beyond the most elementary level nonetheless the
presentation of this book is planned to bring the student to the point of research design capability as a
scientist or engineer moreover it is sufficiently well endowed with detailed knowledge of the field
including recent developments bearing on submicron semiconductor structures that the book also
constitutes a valuable reference resource in chapter 1 basic features of the atomic structures chemical
nature and the macroscopic properties of semiconductors are discussed the band structure of ideal
semiconductor crystals is treated in chapter 2 together with the underlying one electron picture and
other fundamental concepts chapter 2 also provides the requisite background of the tight binding
method and the k p method which are later used extensively the electron states of shallow and deep
centers clean semiconductor surfaces quantum wells and superlattices as well as the effects of external
electric and magnetic fields are treated in chapter 3 the one or multi band effective mass theory is
used wherever this method is applicable a summary of group theory for application in semiconductor
physics is given in an appendix chapter 4 deals with the statistical distribution of charge carriers over
the band and localized states in thermodynamic equilibrium non equilibrium processes in
semiconductors are treated in chapter 5 the physics of semiconductor junctions pn hetero metal and
insulator is developed in chapter 6 under conditions of thermodynamic equilibrium and in chapter 7
under non equilibrium conditions on this basis the most important electronic and opto electronic
semiconductor devices are treated among them uni and bi polar transistors photodetectors solar cells
and injection lasers a summary of group theory for applications in semiconductors is given in an

appendix

this graduate level textbook offers a comprehensive treatment of the underlying physics behind
modern semiconductor devices with applications to specific modern solid state devices throughout
modular in organization it should be suitable for a range of courses in solid state physics and devices

in both physics and electrical engineering departments

semiconductors have made an enormous impact on 20th century science and technology this is

because components made from semiconductors have very favorable properties such as low energy
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consumption compactness and high reliability and so they now dominate electronics and radio
engineering semiconductors are indispensable for space exploration and where the requirements of
small size low weight and low energy consumption are especially stringent the book uses quantum
mechanical concepts and band theory to present the theory of semiconductors in a comprehensible
for it also describes how basic semiconductor devices e g diodes transistors and lasers operate the

book was written for senior high school students interested in physics

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 concentr

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

this book is an introduction to the physical principles of modern semiconductor devices and their

advanced fabrication technology it begins with a brief historical review of major devices and key
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technologies and is then divided into three sections semiconductor material properties physics of
semiconductor devices and processing technology to fabricate these semiconductor devices publisher

s description

this book now in its ninth edition still has the character of a textbook with the emphasis on physics
the volume has increased somewhat because several improvements have been made and some new
items have been included in sect 13 2 the new quantum cascade laser which covers the far in frared
spectral range has been added in sect 14 4 the theory of the quantum hall effect is now based on
ballistic transport which in a more general respect without referring to the then still unknown
quantum hall effect was consid ered already by rudolf peierls in the same chapter the recent discovery
of a low temperature resistance oscillation in a very pure semiconductor under the influence of
combined dc and ac electric fields in addition to a magnetic field is presented furthermore quantum
hall effect observations with an unprece dented high precision are remarkable and may give a new
impetus to theory a new sect 15 5 presents information about coaxial carbon tubes of nanometer size
diameter and how they are integrated as the current transporting element in a field effect transistor
in another new addition sect 15 6 with the title molecular electronics the current voltage rectifying
characteristics of an or ganic langmuir blodgett film of nanometer thickness is shown these efforts
serve to demonstrate where the ever decreasing size of electronic circuits may come to its natural

limits the system of units preferred here is the si system

neamen s semiconductor physics and devices third edition deals with the electrical properties and
characteristics of semiconductor materials and devices the goal of this book is to bring together
quantum mechanics the quantum theory of solids semiconductor material physics and semiconductor

device physics in a clear and understandable way

semicondutor physics bipolar devices unipolar devices special microwave devices photonic devices
international system of units unit prefixes greek alphabet physical constants lattice constants
propeties of important semiconductors properties of ge si and gaas at 300k properties of si02 and
si3na at 300k

market desc electrical engineers scientists special features provides strong coverage of all key
semiconductor devices includes basic physics and material properties of key semiconductors covers all
important processing technologies about the book this book is an introduction to the physical
principles of modern semiconductor devices and their advanced fabrication technology it begins with
a brief historical review of major devices and key technologies and is then divided into three sections
semiconductor material properties physics of semiconductor devices and processing technology to

fabricate these semiconductor devices

semiconductordevicesarenowadayscommonplaceineveryhousehold inthe

late1940stheinventionofthetransistorwasthestartofarapiddevelopment towards ever faster and smaller
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electronic components complex systems are built with these components the main driver of this
development was the economical bene t from packing more and more wiring transistors and fu
tionality on a single chip now every human is left with about 100 million transistors on average
semiconductor devices have also enabled econo cally reasonable ber based optical communication
optical storage and hi frequency ampli cation and have only recently revolutionized photography
display technology and lighting along with these tremendous technological developments
semiconductors have changed the way we work communicate entertain and think the technological
sophistication of semiconductor terials and devices is progressing continuously with a large
worldwide e ort in human and monetary capital partly evolutionary partly revolutionary embracing
the possibilities of nanotechnology for students semiconductors o er a rich diverse and exciting eld
with a great tradition and a bright future this book is based on the two semester semiconductor
physics course taught at universit at leipzig the material gives the students an overview of the subject
as a whole and brings them to the point where they can specialize and enter supervised laboratory
research for the interested reader some ditional topics are included in the book that are taught in
subsequent more specialized courses the rst semester contains the fundamentals of semiconductor

physics part i chaps 117

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

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 in this third edition all major topics of contemporary interests will be either be added

or expanded it will include problems and examples as well as a solutions manual

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
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physics electromagnetic theory and quantum mechanics will find this a useful textbook and reference
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