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SEMICONDUCTOR DEVICES
- NANDITA DASGUPTA
2004-01-01
Aimed primarily at the
undergraduate students
pursuing courses in
semiconductor physics and
semiconductor devices, this
text emphasizes the physical
understanding of the
underlying principles of the
subject. Since engineers use
semiconductor devices as
circuit elements, device models
commonly used in the circuit
simulators, e.g. SPICE, have
been discussed in detail.

Advanced topics such as lasers,
heterojunction bipolar
transistors, second order
effects in BJTs, and MOSFETs
are also covered. With such indepth coverage and a practical
approach, practising engineers
and PG students can also use
this book as a ready reference.
Very-Large-Scale
Integration - Kim Ho Yeap
2018-02-28
In this book, a variety of topics
related to Very-Large-Scale
Integration (VLSI) is
extensively discussed. The
topics encompass the physics
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of VLSI transistors, the process
of integrated chip design and
fabrication and the applications
of VLSI devices. It is intended
to provide information on the
latest advancement of VLSI
technology to researchers,
physicists as well as engineers
working in the field of
semiconductor manufacturing
and VLSI design.
Principles of Radiation
Interaction in Matter and
Detection - Claude Leroy
2011-09-23
This book, like the first and
second editions, addresses the
fundamental principles of
interaction between radiation
and matter and the principles
of particle detection and
detectors in a wide scope of
fields, from low to high energy,
including space physics and
medical environment. It
provides abundant information
about the processes of
electromagnetic and hadronic
energy deposition in matter,
detecting systems,
performance of detectors and
their optimization. The third
edition includes additional
material covering, for instance:

mechanisms of energy loss like
the inverse Compton
scattering, corrections due to
the
Landau–Pomeranchuk–Migdal
effect, an extended relativistic
treatment of nucleus–nucleus
screened Coulomb scattering,
and transport of charged
particles inside the
heliosphere. Furthermore, the
displacement damage (NIEL) in
semiconductors has been
revisited to account for recent
experimental data and more
comprehensive comparisons
with results previously
obtained. This book will be of
great use to graduate students
and final-year undergraduates
as a reference and supplement
for courses in particle,
astroparticle, space physics
and instrumentation. A part of
the book is directed toward
courses in medical physics. The
book can also be used by
researchers in experimental
particle physics at low,
medium, and high energy who
are dealing with
instrumentation. Errata(s)
Errata
Contents:Electromagnetic
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Interaction of Radiation in
MatterNuclear Interactions in
MatterRadiation Environments
and Damage in Silicon
SemiconductorsScintillating
Media and Scintillator
DetectorsSolid State
DetectorsDisplacement
Damage and Particle
Interactions in Silicon
DevicesGas Filled
ChambersPrinciples of Particle
Energy
DeterminationSuperheated
Droplet (Bubble) Detectors and
CDM SearchMedical Physics
Applications Readership:
Researchers, academics,
graduate students and
professionals in accelerator,
particle, astroparticle, space,
applied and medical physics.
Keywords:Interactions
Between Radiation/Particles
and Matter;High;Intermediate
and Low Energy Particle
Physics;Medical
Physics;Radiation/Particle
Detection;Space
Physics;Detectors;Semiconduct
ors;Calorimeters;Chambers;Sci
ntillators;Silicon
Pixels;Radiation
Damage;Single Event

Effects;Solar CellsKey
Features:Covers state-of-theart detection techniques and
underlying theoriesAddresses
topics of considerable use for
professionals in medical
physics, nuclear engineering,
and environmental
studiesContains an updated
reference table set of physical
properties
Semiconductor Power
Devices - Josef Lutz
2018-02-16
HalbleiterLeistungsbauelemente sind das
Kernstück der
Leistungselektronik. Sie
bestimmen die
Leistungsfähigkeit und machen
neuartige und verlustarme
Schaltungen erst möglich. In
dem Band wird neben den
HalbleiterLeistungsbauelementen selbst
auch die Aufbau- und
Verbindungstechnik behandelt:
von den physikalischen
Grundlagen und der
Herstellungstechnologie über
einzelne Bauelemente bis zu
thermomechanischen
Problemen,
Zerstörungsmechanismen und
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Störungseffekten. Die 2.,
überarbeitete Auflage
berücksichtigt technische
Neuerungen und
Entwicklungen.
Electronic Materials - L.S.
Miller 2012-12-06
Electronic materials are a
dominant factor in many areas
of modern technology. The
need to understand'them is
paramount; this book
addresses that need. The main
aim of this volume is to provide
a broad unified view of
electronic materials, including
key aspects of their science
and technology and also, in
many cases, their commercial
implications. It was considered
important that much of the
contents of such an overview
should be intelligible by a
broad audience of graduates
and industrial scientists, and
relevant to advanced
undergraduate studies. It
should also be up to date and
even looking forward to the
future. Although more
extensive, and written
specifically as a text, the
resulting book has much in
common with a short course of

the same name given at
Coventry Polytechnic. The
interpretation of the term
"electronic materials" used in
this volume is a very broad
one, in line with the initial aim.
The principal restriction is
that, with one or two minor
exceptions relating to aspects
of device processing, for
example, the materials dealt
with are all active materials.
Materials such as simple
insulators or simple
conductors, playing only a
passive role, are not singled
out for consider ation. Active
materials might be defined as
those involved in the
processing of signals in a way
that depends crucially on some
specific property of those
materials, and the immediate
question then concerns the
types of signals that might be
considered.
Integrated Circuit
Fabrication - Kumar Shubham
2021-04-29
This book covers theoretical
and practical aspects of all
major steps in the fabrication
sequence. This book can be
used conveniently in a
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semester length course on
integrated circuit fabrication.
This text can also serve as a
reference for practicing
engineer and scientist in the
semiconductor industry. IC
Fabrication are ever
demanding of technology in
rapidly growing industry
growth opportunities are
numerous. A recent survey
shows that integrated circuit
currently outnumber humans
in UK, USA, India and China.
The spectacular advances in
the development and
application of integrated circuit
technology have led to the
emergence of microelectronic
process engineering as an
independent discipline.
Integrated circuit fabrication
text books typically divide the
fabrication sequence into a
number of unit processes that
are repeated to form the
integrated circuit. The effect is
to give the book an analysis
flavor: a number of loosely
related topics each with its
own background material.
Note: T& F does not sell or
distribute the Hardback in
India, Pakistan, Nepal, Bhutan,

Bangladesh and Sri Lanka.
Fundamentals of Silicon
Carbide Technology Tsunenobu Kimoto 2014-11-24
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 switchmode 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 wideranging 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
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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, hightemperature 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.
Physics of Semiconductor
Devices - Simon M. Sze
2021-03-03
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
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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, metalsemiconductor contacts, and
metal-insulator-semiconductor
(MIS) capacitors. Part III
examines bipolar transistors,
MOSFETs (MOS field-effect
transistors), and other fieldeffect transistors such as JFETs
(junction field-effecttransistors) and MESFETs
(metal-semiconductor fieldeffect 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
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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.
Vlsi Technology, 2/E - Sze
2003-10
CMOS Digital Integrated
Circuits - Sung-Mo Kang 2002
The fourth edition of CMOS
Digital Integrated Circuits:
Analysis and Design continues
the well-established tradition of
the earlier editions by offering
the most comprehensive
coverage of digital CMOS
circuit design, as well as
addressing state-of-the-art
technology issues highlighted
by the widespread use of
nanometer-scale CMOS
technologies. In this latest
edition, virtually all chapters
have been re-written, the
transistor model equations and
device parameters have been
revised to reflect the sigificant
changes that must be taken
into account for new

technology generations, and
the material has been
reinforced with up-to-date
examples. The broad-ranging
coverage of this textbook starts
with the fundamentals of
CMOS process technology, and
continues with MOS transistor
models, basic CMOS gates,
interconnect effects, dynamic
circuits, memory circuits,
arithmetic building blocks,
clock and I/O circuits, low
power design techniques,
design for manufacturability
and design for testability.
Atomic Layer Deposition for
Semiconductors - Cheol Seong
Hwang 2013-10-18
Offering thorough coverage of
atomic layer deposition (ALD),
this book moves from basic
chemistry of ALD and modeling
of processes to examine ALD in
memory, logic devices and
machines. Reviews history,
operating principles and ALD
processes for each device.
ULSI Technology - C. Y.
Chang 1996
"This text follows the tradition
of Sze's highly successful
pioneering text on VLSI
technology and is updated with
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the latest advances in the field
of microelectronic chip
fabrication. Since computer
chips are foundations of
modern electronics, these
topics are essential for the next
generation of USLI
technologies, allowing more
transistors to be packaged on a
single chip. Contributing to
each chapter are industry
experts, specializing in topics
such as epitaxy with low
temperature process, rapid
thermal processes, low damage
plasma reactive ion etching,
fine line litography, cleaning
technology, clean room
technology, packing and
reliability."-CMOS - R. Jacob Baker 2008
This edition provides an
important contemporary view
of a wide range of
analog/digital circuit blocks,
the BSIM model, data
converter architectures, and
more. The authors develop
design techniques for both
long- and short-channel CMOS
technologies and then compare
the two.
Semiconductor Devices,
Physics and Technology - S. M.

Sze 2013
SEMICONDUCTOR
DEVICES: PHYSICS AND
TECHNOLOGY, 2ND ED S.M.Sze 2008-06
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 Material and
Device Characterization Dieter K. Schroder 2015-06-29
This Third Edition updates a
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landmark text with the latest
findings The Third Edition of
the internationally lauded
Semiconductor Material and
Device Characterization brings
the text fully up-to-date with
the latest developments in the
field and includes new
pedagogical tools to assist
readers. Not only does the
Third Edition set forth all the
latest measurement
techniques, but it also
examines new interpretations
and new applications of
existing techniques.
Semiconductor Material and
Device Characterization
remains the sole text dedicated
to characterization techniques
for measuring semiconductor
materials and devices.
Coverage includes the 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 a thoroughly
revised and updated Third
Edition, including: Updated
and revised figures and
examples reflecting the most

current data and information
260 new references offering
access to the latest research
and discussions in specialized
topics New problems and
review questions at the end of
each chapter to test readers'
understanding of the material
In addition, readers will find
fully updated and revised
sections in each chapter. Plus,
two new chapters have been
added: Charge-Based and
Probe Characterization
introduces charge-based
measurement and Kelvin
probes. This chapter also
examines probe-based
measurements, including
scanning capacitance, scanning
Kelvin force, scanning
spreading resistance, and
ballistic electron emission
microscopy. Reliability and
Failure Analysis examines
failure times and distribution
functions, and discusses
electromigration, hot carriers,
gate oxide integrity, negative
bias temperature instability,
stress-induced leakage current,
and electrostatic discharge.
Written by an internationally
recognized authority in the
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field, Semiconductor Material
and Device Characterization
remains essential reading for
graduate students as well as
for professionals working in the
field of semiconductor devices
and materials. An Instructor's
Manual presenting detailed
solutions to all the problems in
the book is available from the
Wiley editorial department.
Principles of Radiation
Interaction in Matter and
Detection Crystal Growth and Evaluation
of Silicon for VLSI and ULSI Golla Eranna 2014-12-08
Silicon, as a single-crystal
semiconductor, has sparked a
revolution in the field of
electronics and touched nearly
every field of science and
technology. Though available
abundantly as silica and in
various other forms in nature,
silicon is difficult to separate
from its chemical compounds
because of its reactivity. As a
solid, silicon is chemically inert
and stable, but growing it as a
single crystal creates many
technological challenges.
Crystal Growth and Evaluation

of Silicon for VLSI and ULSI is
one of the first books to cover
the systematic growth of
silicon single crystals and the
complete evaluation of silicon,
from sand to useful wafers for
device fabrication. Written for
engineers and researchers
working in semiconductor
fabrication industries, this
practical text: Describes
different techniques used to
grow silicon single crystals
Explains how grown singlecrystal ingots become a
complete silicon wafer for
integrated-circuit fabrication
Reviews different methods to
evaluate silicon wafers to
determine suitability for device
applications Analyzes silicon
wafers in terms of resistivity
and impurity concentration
mapping Examines the effect of
intentional and unintentional
impurities Explores the defects
found in regular silicon-crystal
lattice Discusses silicon wafer
preparation for VLSI and ULSI
processing Crystal Growth and
Evaluation of Silicon for VLSI
and ULSI is an essential
reference for different
approaches to the selection of
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the basic silicon-containing
compound, separation of
silicon as metallurgical-grade
pure silicon, subsequent
purification, single-crystal
growth, and defects and
evaluation of the deviations
within the grown crystals.
Guide to State-of-the-Art
Electron Devices - Joachim N.
Burghartz 2013-03-19
Winner, 2013 PROSE Award,
Engineering and Technology
Concise, high quality and
comparative overview of stateof-the-art electron device
development, manufacturing
technologies and applications
Guide to State-of-the-Art
Electron Devices marks the
60th anniversary of the IRE
electron devices committee and
the 35th anniversary of the
IEEE Electron Devices Society,
as such it defines the state-ofthe-art of electron devices, as
well as future directions across
the entire field. Spans full
range of electron device types
such as photovoltaic devices,
semiconductor manufacturing
and VLSI technology and
circuits, covered by IEEE
Electron and Devices Society

Contributed by internationally
respected members of the
electron devices community A
timely desk reference with
fully-integrated colour and a
unique lay-out with sidebars to
highlight the key terms
Discusses the historical
developments and speculates
on future trends to give a more
rounded picture of the topics
covered A valuable resource
R&D managers; engineers in
the semiconductor industry;
applied scientists; circuit
designers; Masters students in
power electronics; and
members of the IEEE Electron
Device Society.
Introduction to Semiconductor
Manufacturing Technology Hong Xiao 2001
For courses in Semiconductor
Manufacturing Technology, IC
Fabrication Technology, and
Devices: Conventional Flow.
This up-to-date text on
semiconductor manufacturing
processes takes into
consideration the rapid
development of the industry's
technology. It thoroughly
describes the complicated and
new IC chip fabrication
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processes in detail with
minimum mathematics,
physics, and chemistry.
Advanced technologies are
covered along with older ones
to assist students in
understanding the
development processes from a
historic point of view.
Case Studies in
Micromechatronics - Stephanus
Büttgenbach 2020-05-15
The book “Case Studies in
Micromechatronics – From
Systems to Process” offers
prominent sample applications
of micromechatronic systems
and the enabling fabrication
technologies. The chosen
examples represent five main
fields of application: consumer
electronics (pressure sensor),
mobility and navigation
(acceleration sensor), handling
technology and automation
(micro gripper), laboratory
diagnostics (point of care
system), and biomedical
technology (smart skin). These
five sample systems are made
from different materials
requiring a large variety of
modern fabrication methods
and design rules, which are

explained in detail. As a result,
an inverted introduction “from
prominent applications to base
technologies” is provided.
Examples of applications are
selected to offer a broad
overview of the development
environment of
micromechatronic systems
including established as well as
cutting-edge microfabrication
technologies.
Introduction to Thin Film
Transistors - S.D. Brotherton
2013-04-16
Introduction to Thin Film
Transistors reviews the
operation, application and
technology of the main classes
of thin film transistor (TFT) of
current interest for large area
electronics. The TFT materials
covered include hydrogenated
amorphous silicon (a-Si:H),
poly-crystalline silicon (polySi), transparent amorphous
oxide semiconductors (AOS),
and organic semiconductors.
The large scale manufacturing
of a-Si:H TFTs forms the basis
of the active matrix flat panel
display industry. Poly-Si TFTs
facilitate the integration of
electronic circuits into portable
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active matrix liquid crystal
displays, and are increasingly
used in active matrix organic
light emitting diode (AMOLED)
displays for smart phones. The
recently developed AOS TFTs
are seen as an alternative
option to poly-Si and a-Si:H for
AMOLED TV and large AMLCD
TV applications, respectively.
The organic TFTs are regarded
as a cost effective route into
flexible electronics. As well as
treating the highly divergent
preparation and properties of
these materials, the physics of
the devices fabricated from
them is also covered, with
emphasis on performance
features such as carrier
mobility limitations, leakage
currents and instability
mechanisms. The thin film
transistors implemented with
these materials are the
conventional, insulated gate
field effect transistors, and a
further chapter describes a
new thin film transistor
structure: the source gated
transistor, SGT. The driving
force behind much of the
development of TFTs has been
their application to AMLCDs,

and there is a chapter dealing
with the operation of these
displays, as well as of AMOLED
and electrophoretic displays. A
discussion of TFT and pixel
layout issues is also included.
For students and new-comers
to the field, introductory
chapters deal with basic
semiconductor surface physics,
and with classical MOSFET
operation. These topics are
handled analytically, so that
the underlying device physics
is clearly revealed. These
treatments are then used as a
reference point, from which the
impact of additional band-gap
states on TFT behaviour can be
readily appreciated. This
reference book, covering all
the major TFT technologies,
will be of interest to a wide
range of scientists and
engineers in the large area
electronics industry. It will also
be a broad introduction for
research students and other
scientists entering the field, as
well as providing an accessible
and comprehensive overview
for undergraduate and
postgraduate teaching
programmes.
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Introduction to
Microelectronic Fabrication
- Richard C. Jaeger 2002
This introductory book
assumes minimal knowledge of
the existence of integrated
circuits and of the terminal
behavior of electronic
components such as resistors,
diodes, and MOS and bipolar
transistors. It presents to
readers the basic information
necessary for more advanced
processing and design books.
Focuses mainly on the basic
processes used in fabrication,
including lithography,
oxidation, diffusion, ion
implementation, and thin film
deposition. Covers
interconnection technology,
packaging, and yield.
Appropriate for readers
interested in the area of
fabrication of solid state
devices and integrated circuits.
Fundamentals of
Semiconductor Manufacturing
and Process Control - Gary S.
May 2006-05-26
A practical guide to
semiconductor manufacturing
from processcontrol to yield
modeling and experimental

design Fundamentals of
Semiconductor Manufacturing
and Process Controlcovers all
issues involved in
manufacturing microelectronic
devicesand circuits, including
fabrication sequences, process
control,experimental design,
process modeling, yield
modeling, and
CIM/CAMsystems. Readers are
introduced to both the theory
and practice ofall basic
manufacturing concepts.
Following an overview of
manufacturing and technology,
the textexplores process
monitoring methods, including
those that focus onproduct
wafers and those that focus on
the equipment used toproduce
wafers. Next, the text sets forth
some fundamentals ofstatistics
and yield modeling, which set
the foundation for adetailed
discussion of how statistical
process control is used
toanalyze quality and improve
yields. The discussion of
statistical experimental design
offers readers apowerful
approach for systematically
varying controllable
processconditions and
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determining their impact on
output parameters
thatmeasure quality. The
authors introduce process
modeling concepts,including
several advanced process
control topics such asrun-byrun, supervisory control, and
process and
equipmentdiagnosis. Critical
coverage includes the
following: * Combines process
control and semiconductor
manufacturing * Unique
treatment of system and
software technology and
managementof overall
manufacturing systems *
Chapters include case studies,
sample problems, and
suggestedexercises * Instructor
support includes electronic
copies of the figures andan
instructor's manual Graduatelevel students and industrial
practitioners will benefitfrom
the detailed exami?nation of
how electronic materials
andsupplies are converted into
finished integrated circuits
andelectronic products in a
high-volume
manufacturingenvironment. An
Instructor's Manual presenting

detailed solutions to all
theproblems in the book is
available from the Wiley
editorialdepartment. An
Instructor Support FTP site is
also available.
The VLSI Handbook - Wai-Kai
Chen 2018-10-03
For the new millenium, Wai-Kai
Chen introduced a monumental
reference for the design,
analysis, and prediction of VLSI
circuits: The VLSI Handbook.
Still a valuable tool for dealing
with the most dynamic field in
engineering, this second
edition includes 13 sections
comprising nearly 100 chapters
focused on the key concepts,
models, and equations. Written
by a stellar international panel
of expert contributors, this
handbook is a reliable,
comprehensive resource for
real answers to practical
problems. It emphasizes
fundamental theory underlying
professional applications and
also reflects key areas of
industrial and research focus.
WHAT'S IN THE SECOND
EDITION? Sections on... Lowpower electronics and design
VLSI signal processing
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Chapters on... CMOS
fabrication Contentaddressable memory
Compound semiconductor RF
circuits High-speed circuit
design principles SiGe HBT
technology Bipolar junction
transistor amplifiers
Performance modeling and
analysis using SystemC Design
languages, expanded from two
chapters to twelve Testing of
digital systems Structured for
convenient navigation and
loaded with practical solutions,
The VLSI Handbook, Second
Edition remains the first choice
for answers to the problems
and challenges faced daily in
engineering practice.
Physics of Semiconductor
Devices - J.-P. Colinge
2007-05-08
Physics of Semiconductor
Devices covers both basic
classic topics such as energy
band theory and the gradualchannel model of the MOSFET
as well as advanced concepts
and devices such as MOSFET
short-channel effects, lowdimensional devices and singleelectron 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.
Process Variations in
Microsystems
Manufacturing - Michael Huff
2020-04-09
This book thoroughly examines
and explains the basic
processing steps used in
MEMS fabrication (both
integrated circuit and
specialized micro machining
processing steps. The book
places an emphasis on the
process variations in the device
dimensions resulting from
these commonly used
processing steps. This will be
followed by coverage of
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commonly used metrology
methods, process integration
and variations in material
properties, device parameter
variations, quality assurance
and control methods, and
design methods for handling
process variations. A detailed
analysis of future methods for
improved microsystems
manufacturing is also included.
This book is a valuable
resource for practitioners,
researchers and engineers
working in the field as well as
students at either the
undergraduate or graduate
level.
Fundamentals of
Semiconductor Fabrication Gary S. May 2004
Offers a basic, up-to-date
introduction to semiconductor
fabrication technology,
including both the theoretical
and practical aspects of all
major steps in the fabrication
sequence Presents
comprehensive coverage of
process sequences Introduces
readers to modern simulation
tools Addresses the practical
aspects of integrated circuit
fabrication Clearly explains

basic processing theory
Semiconductor Detector
Systems - Helmuth Spieler
2005-08-25
Semiconductor sensors
patterned at the micron scale
combined with customdesigned integrated circuits
have revolutionized
semiconductor radiation
detector systems. Designs
covering many square meters
with millions of signal channels
are now commonplace in highenergy physics and the
technology is finding its way
into many other fields, ranging
from astrophysics to
experiments at synchrotron
light sources and medical
imaging. This book is the first
to present a comprehensive
discussion of the many facets
of highly integrated
semiconductor detector
systems, covering sensors,
signal processing, transistors
and circuits, low-noise
electronics, and radiation
effects. The diversity of design
approaches is illustrated in a
chapter describing systems in
high-energy physics,
astronomy, and astrophysics.
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Finally a chapter "Why things
don't work" discusses common
pitfalls. Profusely illustrated,
this book provides a unique
reference in a key area of
modern science.
Principles of Radiation
Interaction in Matter and
Detection - Claude Leroy 2012
This book, like the first and
second editions, addresses the
fundamental principles of
interaction between radiation
and matter and the principles
of particle detection and
detectors in a wide scope of
fields, from low to high energy,
including space physics and
medical environment. It
provides abundant information
about the processes of
electromagnetic and hadronic
energy deposition in matter,
detecting systems,
performance of detectors and
their optimization. The third
edition includes additional
material covering, for instance:
mechanisms of energy loss like
the inverse Compton
scattering, corrections due to
the
LandauOCoPomeranchukOCoM
igdal effect, an extended

relativistic treatment of
nucleusOConucleus screened
Coulomb scattering, and
transport of charged particles
inside the heliosphere.
Furthermore, the displacement
damage (NIEL) in
semiconductors has been
revisited to account for recent
experimental data and more
comprehensive comparisons
with results previously
obtained. This book will be of
great use to graduate students
and final-year undergraduates
as a reference and supplement
for courses in particle,
astroparticle, space physics
and instrumentation. A part of
the book is directed toward
courses in medical physics. The
book can also be used by
researchers in experimental
particle physics at low,
medium, and high energy who
are dealing with
instrumentation."
VLSI Fabrication Principles Sorab K. Ghandhi 1994-03-28
In some places, the order of
presentation has been changed
to fine-tune the book's
effectiveness as a senior and
graduate-level teaching text.
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Fabrication principles covered
include those for such circuits
as CMOS, BIPOLAR, BICMOS,
FET, and more.
Silicon Solid State Devices
and Radiation Detection Claude Leroy 2012
This book addresses the
fundamental principles of
interaction between radiation
and matter, the principles of
working and the operation of
particle detectors based on
silicon solid state devices. It
covers a broad scope with
respect to the fields of
application of radiation
detectors based on silicon solid
state devices from low to high
energy physics experiments
including in outer space and in
the medical environment. This
book covers state-of-the-art
detection techniques in the use
of radiation detectors based on
silicon solid state devices and
their readout electronics,
including the latest
developments on pixelated
silicon radiation detector and
their application. The content
and coverage of the book
benefit from the extensive
experience of the two authors

who have made significant
contributions as researchers as
well as in teaching physics
students in various
universities.
Efficient Processing of Deep
Neural Networks - Vivienne
Sze 2020-06-24
This book provides a structured
treatment of the key principles
and techniques for enabling
efficient processing of deep
neural networks (DNNs). DNNs
are currently widely used for
many artificial intelligence (AI)
applications, including
computer vision, speech
recognition, and robotics.
While DNNs deliver state-ofthe-art accuracy on many AI
tasks, it comes at the cost of
high computational complexity.
Therefore, techniques that
enable efficient processing of
deep neural networks to
improve metrics—such as
energy-efficiency, throughput,
and latency—without
sacrificing accuracy or
increasing hardware costs are
critical to enabling the wide
deployment of DNNs in AI
systems. The book includes
background on DNN
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processing; a description and
taxonomy of hardware
architectural approaches for
designing DNN accelerators;
key metrics for evaluating and
comparing different designs;
features of the DNN processing
that are amenable to
hardware/algorithm co-design
to improve energy efficiency
and throughput; and
opportunities for applying new
technologies. Readers will find
a structured introduction to the
field as well as a formalization
and organization of key
concepts from contemporary
works that provides insights
that may spark new ideas.
VLSI CAD Tools and
Applications - Wolfgang
Fichtner 2012-12-06
The summer school on VLSf
GAD Tools and Applications
was held from July 21 through
August 1, 1986 at Beatenberg
in the beautiful Bernese
Oberland in Switzerland. The
meeting was given under the
auspices of IFIP WG 10. 6
VLSI, and it was sponsored by
the Swiss Federal Institute of
Technology Zurich,
Switzerland. Eighty-one

professionals were invited to
participate in the summer
school, including 18 lecturers.
The 81 participants came from
the following countries:
Australia (1), Denmark (1),
Federal Republic of Germany
(12), France (3), Italy (4),
Norway (1), South Korea (1),
Sweden (5), United Kingdom
(1), United States of America
(13), and Switzerland (39). Our
goal in the planning for the
summer school was to
introduce the audience into the
realities of CAD tools and their
applications to VLSI design.
This book contains articles by
all 18 invited speakers that
lectured at the summer school.
The reader should realize that
it was not intended to publish a
textbook. However, the
chapters in this book are more
or less self-contained
treatments of the particular
subjects. Chapters 1 and 2 give
a broad introduction to VLSI
Design. Simulation tools and
their algorithmic foundations
are treated in Chapters 3 to 5
and 17. Chapters 6 to 9 provide
an excellent treatment of
modern layout tools. The use of
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CAD tools and trends in the
design of 32-bit
microprocessors are the topics
of Chapters 10 through 16.
Important aspects in VLSI
testing and testing strategies
are given in Chapters 18 and
19.
VLSI Technology - S. M. Sze
1988-01
This is a superb state-of-the-art
collection of contributed
readings by nationally
recognized authorities in VLSI
technology. The emphasis of
this text is on fabrication.
VLSI Technology - S. M. Sze
1983
This is a superb state-of-the-art
collection of contributed
readings by nationally
recognized authorities in VLSI
technology. The emphasis of
this text is on fabrication.
Semiconductor Physics and
Devices - Donald A. Neamen
2003
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.
Crystal Growth and
Evaluation of Silicon for
VLSI and ULSI - Golla Eranna
2014-12-08
Silicon, as a single-crystal
semiconductor, has sparked a
revolution in the field of
electronics and touched nearly
every field of science and
technology. Though available
abundantly as silica and in
various other forms in nature,
silicon is difficult to separate
from its chemical compounds
because of its reactivity. As a
solid, silicon is chemically inert
and stable, but growing it as a
single crystal creates many
technological challenges.
Crystal Growth and Evaluation
of Silicon for VLSI and ULSI is
one of the first books to cover
the systematic growth of
silicon single crystals and the
complete evaluation of silicon,
from sand to useful wafers for
device fabrication. Written for
engineers and researchers
working in semiconductor
fabrication industries, this
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practical text: Describes
different techniques used to
grow silicon single crystals
Explains how grown singlecrystal ingots become a
complete silicon wafer for
integrated-circuit fabrication
Reviews different methods to
evaluate silicon wafers to
determine suitability for device
applications Analyzes silicon
wafers in terms of resistivity
and impurity concentration
mapping Examines the effect of
intentional and unintentional
impurities Explores the defects
found in regular silicon-crystal
lattice Discusses silicon wafer
preparation for VLSI and ULSI
processing Crystal Growth and
Evaluation of Silicon for VLSI
and ULSI is an essential
reference for different
approaches to the selection of
the basic silicon-containing
compound, separation of
silicon as metallurgical-grade
pure silicon, subsequent
purification, single-crystal
growth, and defects and
evaluation of the deviations
within the grown crystals.
Physics of Semiconductor
Devices - Simon M. Sze

2006-12-13
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,
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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 Modern VLSI
Devices - Yuan Taur
2013-05-02
Learn the basic properties and
designs of modern VLSI
devices, as well as the factors
affecting performance, with
this thoroughly updated second

edition. The first edition has
been widely adopted as a
standard textbook in
microelectronics in many major
US universities and worldwide.
The internationally renowned
authors highlight the intricate
interdependencies and subtle
trade-offs between various
practically important device
parameters, and provide an indepth discussion of device
scaling and scaling limits of
CMOS and bipolar devices.
Equations and parameters
provided are checked
continuously against the reality
of silicon data, making the
book equally useful in practical
transistor design and in the
classroom. Every chapter has
been updated to include the
latest developments, such as
MOSFET scale length theory,
high-field transport model and
SiGe-base bipolar devices.
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