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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 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 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 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
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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 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

publisher s description

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

semiconductor devices is an interdisciplinary subject of great industrial importance this subject

has led to the emergence of various state of art areas of engineering and technology like ic

fabrication  and  packaging  microelectronics  vlsi  analog  digital  electronics  semiconductor

electronics etc this book provides an integrated treatment of all aspects of semiconductor devices

like  semiconductor  physics  semiconductor  electronics  device  designing  circuit  development

analog circuit design development and analysis etc this book has been written as per the syllabus
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of semiconductor devices of various technical universities like uptu ptu thapar university bits vit

bit pec nits iits sliet dei nsit dec vjti rgpv mit nerist mahe gbpuat ju bec bvp pune pune university

mumbai university it discusses p n junction diodes bipolar junction transistors high frequency

transistors field effect transistors and power supplies in detail salient features minutely worked

out examples give a complete understanding and hold on this subject variety of solved unsolved

and multiple choice questions completely cover the diversity of this subject which is extremely

useful for semester examinations gate psus examinations pedagogy includes relevant and to the

point text solved questions unsolved questions and multiple choice questions

this introductory text designed for the first course in semiconductor physics presents a well

balanced coverage of semiconductor physics and device operation and shows how devices are

optimized for applications the text begins with an exploration of the basic physical processes

upon which all semiconductor devices diodes transistor light emitters and detectors are based

topics such as bandstructure effective masses holes doping carrier transport and lifetimes are

discussed next the author focuses on the operation of the important semiconductor devices along

with issues relating to the optimization of device performance issues such as how doping device

dimensions  and  parasitic  effects  influence  device  operation  are  also  included  the  book  is

appropriate for the following courses device physics semiconductor devices device electronics

physics of semiconductor devices integrated circuit devices device electronics solid state devices

designed for senior and first  year graduates students in electrical  and computer engineering

departments taking a semiconductor device course this text focuses on the fundamentals of

semiconductor devices and the physical operating principles within them it provides the underlying

theories with applications of semiconductor device 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
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quot  an  introduction  to  semiconductor  devices  by  donald  neamen is  designed to  provide  a

fundamental  understanding of  the characteristics operations and limitations of  semiconductor

devices in order to meet this goal the book brings together explanations of fundamental physics of

semiconductor materials and semiconductor device physics this new text provides an accessible

and modern approach to the material aimed at the undergraduate neamen keeps coverage of

quantum mechanics  to  a  minimum and  labels  the  most  advanced  material  as  optional  mos

transistors are covered before bipolar transistors to reflect the dominance of mos coverage in

today s world book jacket

since its inception the tutorial guides in electronic engineering series has met with great success

among both instructors and students designed for first and second year undergraduate courses

each text provides a concise list of objectives at the beginning of every chapter key definitions

and formulas highlighted in margin notes and references to other texts in the series semiconductor

devices begins with a review of the necessary basic background in semiconductor materials and

what semiconductor devices are expected to do that is their typical applications then the author

explains in order of increasing complexity the main semiconductor devices in use today beginning

with p n junctions in their various forms and ending with integrated circuits in doing so he

presents both the band model and the bond model of semiconductors since neither one on its own

can  account  for  all  device  behavior  the  final  chapter  introduces  more  recently  developed

technologies  particularly  the  use  of  compound  instead  of  silicon  semiconductors  and  the

improvement in device performance these materials make possible true to the tutorial guides in

electronic  engineering  series  standards  semiconductor  devices  offers  a  clear  presentation  a

multitude of illustrations and fully worked examples supported by end of chapter exercises and

suggestions  for  further  reading  this  book  provides  an  ideal  introduction  to  the  fundamental

theoretical principles underlying the operation of semiconductor devices and to their simple and

effective mathematical modelling

the guide to semiconductor engineering is concerned with semiconductor materials devices and

process technologies which in combination constitute an enabling force behind the growth of our
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technical civilization this book was conceived and written keeping in mind those who need to

learn  about  semiconductors  who  are  professionally  associated  with  select  aspects  of  this

technical domain and want to see it in a broader context or for those who are simply interested in

state of the art semiconductor engineering in its coverage of semiconductor properties materials

devices manufacturing technology and characterization methods this guide departs from textbook

style monothematic in depth discussions of each topic instead it considers the entire broad field of

semiconductor  technology and identifies  synergistic  interactions within  various areas in  one

concise volume it is a holistic approach to the coverage of semiconductor engineering which

distinguishes this guide among other books concerned with semiconductors related issues

the  purpose  of  this  workshop  is  to  spread  the  vast  amount  of  information  available  on

semiconductor physics to every possible field throughout the scientific community as a result the

latest findings research and discoveries can be quickly disseminated this workshop provides all

participating research groups with an excellent platform for interaction and collaboration with other

members of their respective scientific community this workshop s technical sessions include

various  current  and  significant  topics  for  applications  and  scientific  developments  including

optoelectronics vlsi ulsi technology photovoltaics mems sensors device modeling and simulation

high frequency power devices nanotechnology and emerging areas organic electronics displays

and lighting many eminent scientists from various national and international organizations are

actively participating with their latest research works and also equally supporting this mega event

by joining the various organizing committees

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
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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 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

since  the  beginning  of  semiconductor  era  in  microelectronics  the  methodology  of  reliability

assessment became a well established area in most cases the reliability assessment involves

statistical methods for safe operating area and long term re ability parameters at the development

of semiconductor processes components and systems at the same time in case of catastrophic

failures at any development phase the major practical method is failure analysis fa however fa is

mainly dealing with detection of consequences of some irreversible event that already happened

this book is focused on the most important and the less summarized reliability aspects among

them catastrophic failures impact of local structural inhomo neities major principles of physical

limitation of safe operating area soa physical mechanisms of the current instability filamentation

and conductivity modulation in particular device types and architectures specifically the similar

principles and regularities are discussed for elect static discharge esd protection devices treating

them as a particular case of pulsed power devices thus both the most intriguing applications and

reliability problems in case of the discrete and the integrated components are covered in this book
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