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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

this book deals mainly with physical device models which are developed from the carrier transport physics and device
geometry considerations the text concentrates on silicon and gallium arsenide devices and includes models of silicon bipolar
junction transistors junction field effect transistors jfets mesfets silicon and gaas mesfets transferred electron devices pn
junction diodes and schottky varactor diodes the modelling techniques of more recent devices such as the heterojunction
bipolar transistors hbt and the high electron mobility transistors are discussed this book contains details of models for both
equilibrium and non equilibrium transport  conditions  the  modelling  technique  of  small  scale  devices  is  discussed  and
techniques applicable to submicron dimensioned devices are included a section on modern quantum transport analysis
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techniques is included details of essential numerical schemes are given and a variety of device models are used to illustrate
the application of these techniques in various fields

this springer handbook comprehensively covers the topic of semiconductor devices embracing all aspects from theoretical
background to fabrication modeling and applications nearly 100 leading scientists from industry and academia were selected
to write the handbook s chapters which were conceived for professionals and practitioners material scientists physicists
and electrical engineers working at universities industrial r d and manufacturers starting from the description of the relevant
technological aspects and fabrication steps the handbook proceeds with a section fully devoted to the main conventional
semiconductor devices like e g bipolar transistors and mos capacitors and transistors used in the production of the standard
integrated  circuits  and  the  corresponding  physical  models  in  the  subsequent  chapters  the  scaling  issues  of  the
semiconductor device technology are addressed followed by the description of novel concept based semiconductor devices
the  last  section  illustrates  the  numerical  simulation  methods  ranging  from  the  fabrication  processes  to  the  device
performances each chapter is self contained and refers to related topics treated in other chapters when necessary so that
the reader interested in a specific subject can easily identify a personal reading path through the vast contents of the
handbook

the invention of semiconductor devices is a fairly recent one considering classical time scales in human life the bipolar
transistor was announced in 1947 and the mos transistor in a practically usable manner was demonstrated in 1960 from
these beginnings the semiconductor device field has grown rapidly the first integrated circuits which contained just a few
devices became commercially available in the early 1960s immediately thereafter an evolution has taken place so that today
less than 25 years later the manufacture of integrated circuits with over 400 000 devices per single chip is  possible
coincident with the growth in semiconductor device development the literature concerning semiconductor device and



Physics Of Semiconductor Devices Solution

4 Physics Of Semiconductor Devices Solution

technology issues has literally exploded in the last decade about 50 000 papers have been published on these subjects the
advent of so called very large scale integration vlsi has certainly revealed the need for a better understanding of basic
device behavior the miniaturization of the single transistor which is the major prerequisite for vlsi nearly led to a breakdown
of the classical models of semiconductor devices

this book provides an overview of the newly emerged and highly interdisciplinary field of printed electronics provides an
overview of the latest developments and research results in the field of printed electronics topics addressed include organic
printable electronic materials  inorganic printable electronic materials  printing processes and equipments for electronic
manufacturing  printable  transistors  printable  photovoltaic  devices  printable  lighting  and  display  encapsulation  and
packaging of printed electronic devices and applications of printed electronics discusses the principles of the above topics
with support of examples and graphic illustrations serves both as an advanced introductory to the topic and as an aid for
professional development into the new field includes end of chapter references and links to further reading

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

this comprehensive and unique book is intended to cover the vast and fast growing field of electrical  and electronic
materials and their engineering in accordance with modern developments basic and pre requisite information has been
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included for easy transition to more complex topics latest developments in various fields of materials and their sciences
engineering processing and applications have been included latest topics like plzt vacuum as insulator fiber optics high
temperature superconductors smart materials ferromagnetic semiconductors etc are covered illustrations and examples
encompass different engineering disciplines such as robotics electrical mechanical electronics instrumentation and control
computer and their inter disciplinary branches a variety of materials ranging from iridium to garnets microelectronics micro
alloys to memory devices left handed materials advanced and futuristic materials are described in detail

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
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