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semiconductors have made an enormous impact on 20 th century science and technology
this is because components made from semiconductors have very favorable properties
such as low energy consumption compactness and high reliability and so they now
dominate electronics and radio engineering semiconductors are indispensable for space
exploration where the requirements of small size low weight and low energy consumption
are especially stringent this book uses quantum mechanical concepts and band theory to
present the theory of semiconductors in a comprehensible term it also describes how basic
semiconductor devices eg diodes transistors and losers operate the book was written for
senior high school and b e b tech students interested in semiconductor physics

it is a pleasure to take the opportunity to express my sincere grati tude to many colleagues
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who provided valuable hints for improvements even including lists of misprints which i hope
have now been complete ly eliminated it is not possible to name all of them and so i will
only mention the interesting discussions over so many years i had with pro fessor hans w
p6tzl of the technical university of vienna on the oc casion of our common weekly
semiconductor seminar i am grateful to professor h j queisser and professor m cardona for
helpful criticism special thanks are due to frau jitka fucik for typing and frau viktoria kdver
for drawing services the cooperation with dr h k lotsch of springer verlag has been a
pleasure vienna january 1982 k seeger contents 1 elementary properties of
semiconductors i 1 1 insulator semiconductor semimetal metal 1 1 2 the positive hole 31 3
conduction processes compensation law ofmass action 4 problems 8 2 energy band
structure 10 2 1 single and periodically repeated potential well 10 2 2 energy bands by tight
binding ofelectrons to atoms 17 2 3 the brillouin zone 21 2 4 constant energy surfaces 30
problems 33 3 semiconductor statistics 34 3 1 fermi statistics 35 3 2 occupation
probabilities ofimpurity levels 39 problems 45 4 charge and energy transport in a
nondegenerate electron gas

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

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

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

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
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semiconductor physics provides material for a comprehensive upper level undergrauate
and graduate course on the subject guiding readers to the point where they can choose a
special topic and begin supervised research the textbook provides a balance between
essential aspects of solid state and semiconductor physics on the one hand and the
principles of various semiconductor devices and their applications in electronic and
photonic devices on the other it highlights many practical aspects of semiconductors such
as alloys strain heterostructures nanostructures that are necessary in modern
semiconductor research but typically omitted in textbooks for the interested reader some
additional advanced topics are included such as bragg mirrors resonators polarized and
magnetic semiconductors are included also supplied are explicit formulas in mathematica
format for many results to support better understanding semiconductor physics requires
little or no prior knowledge of solid state physics and aims to supply the clear and applied
focus lacking in competing literature

this book covers the physics of semiconductors on an introductory level assuming that the
reader already has some knowledge of condensed matter physics crystal structure band
structure carrier transport phonons scattering processes and optical properties are
presented for typical semiconductors such as silicon but iii v and ii vi compounds are also
included in view of the increasing importance of wide gap semiconductors the electronic
and optical properties of these materials are dealt with too

semiconductor device physics and design teaches readers how to approach device design
from the point of view of someone who wants to improve devices and can see the
opportunity and challenges it begins with coverage of basic physics concepts including the
physics behind polar heterostructures and strained heterostructures the book then details
the important devices ranging from p n diodes to bipolar and field effect devices by relating
device design to device performance and then relating device needs to system use the
student can see how device design works in the real world

excellent bridge between general solid state physics textbook and research articles packed
with providing detailed explanations of the electronic vibrational transport and optical
properties of semiconductors the most striking feature of the book is its modern outlook
provides a wonderful foundation the most wonderful feature is its efficient style of
exposition an excellent book physics today presents the theoretical derivations carefully
and in detail and gives thorough discussions of the experimental results it presents this
makes it an excellent textbook both for learners and for more experienced researchers
wishing to check facts i have enjoyed reading it and strongly recommend it as a text for
anyone working with semiconductors i know of no better text i am sure most semiconductor
physicists will find this book useful and i recommend it to them contemporary physics offers
much new material an extensive appendix about the important and by now well established
deep center known as the dx center additional problems and the solutions to over fifty of
the problems at the end of the various chapters
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this book has been designed primarily as a text book for a three semester three hour per
week senior or graduate course in semiconductor physics for students in electrical
engineering and physics it may be supplemented by a solid state phy ics course
prerequisites are courses in electrodynamics and for some of the chapters basic quantum
mechanics emphasis has been laid on physical rather than technological aspects
semiconductor physics is in fact an excellent and d manding training ground for a future
physicist or electrical engineer givina him an opportunity to practice a large variety of
physical laws he was introduced to in the more fundamental courses a detailed treatment
of the transport and optical properties of semiconducton is given it was decided to omit the
usual description of the material propertkl of certain semiconductors and instead to include
the in between equations in mathematical derivations which i hope will make life simpler for
a non theorell ciano in view of the many thousands of papers which appear every y ar in th
field of semiconductor physics and which are distributed amona more than 30 journals it
would have been impossible for a single person to writ comprehen sive book unless there
had not been some excellent review art ides on special top ics published in the series solid
state physics festkorper probleme ad vances in solid state physics semiconductors and
semimetals and proareu in semiconductors and i have leaned heavily on such review
articles

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 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

this book presents a detailed description of the basic physics of semiconductors all the
important equations describing the properties of these materials are derived without the
help of other textbooks the reader is assumed to have only a basic command of
mathematics and some elementary semiconductor physics the text covers a wide range of
important semiconductor phenomena from the simple to the advanced examples include
recent progress in semiconductor quantum structures such as two dimensional electron
gas systems ballistic transport the quantum hall effect the landauer formula the coulomb
blockade and the single electron transistor
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the composition of modern semiconductor heterostructures can be controlled precisely on
the atomic scale to create low dimensional systems these systems have revolutionised
semiconductor physics and their impact on technology particularly for semiconductor
lasers and ultrafast transistors is widespread and burgeoning this book provides an
introduction to the general principles that underlie low dimensional semiconductors as far
as possible simple physical explanations are used with reference to examples from actual
devices the author shows how beginning with fundamental results from quantum
mechanics and solid state physics a formalism can be developed that describes the
properties of low dimensional semiconductor systems among numerous examples two key
systems are studied in detail the two dimensional electron gas employed in field effect
transistors and the quantum well whose optical properties find application in lasers and
other opto electronic devices the book includes many exercises and will be invaluable to
undergraduate and first year graduate physics or electrical engineering students taking

courses in low dimensional systems or heterostructure device physics
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1. Where can | buy Elementary
Semiconductor Physics
books? Bookstores: Physical
bookstores like Barnes &
Noble, Waterstones, and
independent local stores.
Online Retailers: Amazon,
Book Depository, and
various online bookstores
offer a wide range of books
in physical and digital
formats.

2. What are the different book
formats available?
Hardcover: Sturdy and
durable, usually more
expensive. Paperback:
Cheaper, lighter, and more
portable than hardcovers. E-
books: Digital books
available for e-readers like
Kindle or software like Apple
Books, Kindle, and Google
Play Books.

3. How do | choose a

Elementary Semiconductor
Physics book to read?
Genres: Consider the genre
you enjoy (fiction, non-fiction,
mystery, sci-fi, etc.).
Recommendations: Ask
friends, join book clubs, or
explore online reviews and
recommendations. Author: If
you like a particular author,
you might enjoy more of their
work.

4. How do | take care of

Elementary Semiconductor
Physics books? Storage:
Keep them away from direct
sunlight and in a dry
environment. Handling:
Avoid folding pages, use
bookmarks, and handle them
with clean hands. Cleaning:
Gently dust the covers and
pages occasionally.

5. Can | borrow books without

buying them? Public
Libraries: Local libraries offer
a wide range of books for
borrowing. Book Swaps:
Community book exchanges
or online platforms where
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people exchange books.

. How can I track my reading

progress or manage my
book collection? Book
Tracking Apps: Goodreads,
LibraryThing, and Book
Catalogue are popular apps
for tracking your reading
progress and managing
book collections.
Spreadsheets: You can
create your own spreadsheet
to track books read, ratings,
and other details.

. What are Elementary

Semiconductor Physics
audiobooks, and where can |
find them? Audiobooks:
Audio recordings of books,
perfect for listening while
commuting or multitasking.
Platforms: Audible, LibriVox,
and Google Play Books offer
a wide selection of
audiobooks.

. How do | support authors or

the book industry? Buy
Books: Purchase books from
authors or independent
bookstores. Reviews: Leave
reviews on platforms like
Goodreads or Amazon.
Promotion: Share your
favorite books on social
media or recommend them
to friends.

. Are there book clubs or

reading communities | can
join? Local Clubs: Check for
local book clubs in libraries
or community centers.
Online Communities:
Platforms like Goodreads
have virtual book clubs and
discussion groups.

Can | read Elementary
Semiconductor Physics

books for free? Public
Domain Books: Many classic
books are available for free
as theyre in the public
domain. Free E-books: Some
websites offer free e-books
legally, like Project
Gutenberg or Open Library.

Introduction

The digital age has
revolutionized the way we
read, making books more
accessible than ever. With
the rise of ebooks, readers
can now carry entire
libraries in their pockets.
Among the various sources
for ebooks, free ebook sites
have emerged as a popular
choice. These sites offer a
treasure trove of knowledge
and entertainment without
the cost. But what makes
these sites so valuable, and
where can you find the best
ones? Let's dive into the
world of free ebook sites.

Benefits of Free
Ebook Sites

When it comes to reading,
free ebook sites offer
numerous advantages.

Cost Savings

First and foremost, they
save you money. Buying
books can be expensive,
especially if you're an avid
reader. Free ebook sites

allow you to access a vast
array of books without
spending a dime.

Accessibility

These sites also enhance
accessibility. Whether
you're at home, on the go, or
halfway around the world,
you can access your
favorite titles anytime,
anywhere, provided you
have an internet connection.

Variety of Choices

Moreover, the variety of
choices available is
astounding. From classic
literature to contemporary
novels, academic texts to
children's books, free ebook
sites cover all genres and
interests.

Top Free Ebook Sites

There are countless free
ebook sites, but a few stand
out for their quality and
range of offerings.

Project Gutenberg

Project Gutenberg is a
pioneer in offering free
ebooks. With over 60,000
titles, this site provides a
wealth of classic literature in
the public domain.
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Open Library

Open Library aims to have a
webpage for every book
ever published. It offers
millions of free ebooks,
making it a fantastic
resource for readers.

Google Books

Google Books allows users
to search and preview
millions of books from
libraries and publishers
worldwide. While not all
books are available for free,
many are.

ManyBooks

ManyBooks offers a large
selection of free ebooks in
various genres. The site is
user-friendly and offers
books in multiple formats.

BookBoon

BookBoon specializes in
free textbooks and business
books, making it an
excellent resource for
students and professionals.

How to Download
Ebooks Safely

Downloading ebooks safely
is crucial to avoid pirated
content and protect your
devices.

Avoiding Pirated
Content

Stick to reputable sites to
ensure you're not
downloading pirated
content. Pirated ebooks not
only harm authors and
publishers but can also
pose security risks.

Ensuring Device
Safety

Always use antivirus
software and keep your
devices updated to protect
against malware that can be
hidden in downloaded files.

Legal Considerations

Be aware of the legal
considerations when
downloading ebooks.
Ensure the site has the right
to distribute the book and
that you're not violating
copyright laws.

Using Free Ebook
Sites for Education

Free ebook sites are
invaluable for educational
purposes.

Academic Resources

Sites like Project Gutenberg
and Open Library offer
numerous academic
resources, including

textbooks and scholarly
articles.

Learning New Skills

You can also find books on
various skills, from cooking
to programming, making
these sites great for
personal development.

Supporting
Homeschooling

For homeschooling parents,
free ebook sites provide a
wealth of educational
materials for different grade
levels and subjects.

Genres Available on
Free Ebook Sites

The diversity of genres
available on free ebook
sites ensures there's
something for everyone.

Fiction

From timeless classics to
contemporary bestsellers,
the fiction section is
brimming with options.

Non-Fiction
Non-fiction enthusiasts can
find biographies, self-help

books, historical texts, and
more.
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Textbooks

Students can access
textbooks on a wide range
of subjects, helping reduce
the financial burden of
education.

Children's Books

Parents and teachers can

find a plethora of children's
books, from picture books

to young adult novels.

Accessibility
Features of Ebook
Sites

Ebook sites often come with
features that enhance
accessibility.

Audiobook Options

Many sites offer
audiobooks, which are great
for those who prefer
listening to reading.

Adjustable Font
Sizes

You can adjust the font size
to suit your reading comfort,
making it easier for those
with visual impairments.

Text-to-Speech
Capabilities

Text-to-speech features can
convert written text into

audio, providing an
alternative way to enjoy
books.

Tips for Maximizing
Your Ebook
Experience

To make the most out of
your ebook reading
experience, consider these
tips.

Choosing the Right
Device

Whether it's a tablet, an e-
reader, or a smartphone,
choose a device that offers
a comfortable reading
experience for you.

Organizing Your
Ebook Library

Use tools and apps to
organize your ebook
collection, making it easy to
find and access your
favorite titles.

Syncing Across
Devices

Many ebook platforms allow
you to sync your library
across multiple devices, so
you can pick up right where
you left off, no matter which
device you're using.

Challenges and
Limitations

Despite the benefits, free
ebook sites come with
challenges and limitations.

Quality and
Availability of Titles

Not all books are available
for free, and sometimes the
quality of the digital copy
can be poor.

Digital Rights
Management (DRM)

DRM can restrict how you
use the ebooks you
download, limiting sharing
and transferring between
devices.

Internet Dependency

Accessing and downloading
ebooks requires an internet

connection, which can be a

limitation in areas with poor

connectivity.

Future of Free Ebook
Sites

The future looks promising
for free ebook sites as
technology continues to
advance.

Technological
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Advances

Improvements in technology
will likely make accessing
and reading ebooks even
more seamless and
enjoyable.

Expanding Access

Efforts to expand internet
access globally will help
more people benefit from
free ebook sites.

Role in Education

As educational resources
become more digitized, free
ebook sites will play an
increasingly vital role in
learning.

Conclusion

In summary, free ebook

sites offer an incredible
opportunity to access a
wide range of books without
the financial burden. They
are invaluable resources for
readers of all ages and
interests, providing
educational materials,
entertainment, and
accessibility features. So
why not explore these sites
and discover the wealth of
knowledge they offer?

FAQs

Are free ebook sites legal?
Yes, most free ebook sites
are legal. They typically offer
books that are in the public
domain or have the rights to
distribute them. How do |
know if an ebook site is
safe? Stick to well-known
and reputable sites like

Project Gutenberg, Open
Library, and Google Books.
Check reviews and ensure
the site has proper security
measures. Can | download
ebooks to any device? Most
free ebook sites offer
downloads in multiple
formats, making them
compatible with various
devices like e-readers,
tablets, and smartphones.
Do free ebook sites offer
audiobooks? Many free
ebook sites offer
audiobooks, which are
perfect for those who prefer
listening to their books. How
can | support authors if | use
free ebook sites? You can
support authors by
purchasing their books
when possible, leaving
reviews, and sharing their
work with others.
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