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when first published in 1996 this text by david johns and kenneth martin quickly became a
leading textbook for the advanced course on analog ic design this new edition has been
thoroughly revised and updated by tony chan carusone a university of toronto colleague of
drs johns and martin dr chan carusone is a specialist in analog and digital ic design in
communications and signal processing this edition features extensive new material on cmos
ic device modeling processing and layout coverage has been added on several types of
circuits that have increased in importance in the past decade such as generalized integer n
phase locked loops and their phase noise analysis voltage regulators and 1 5b per stage
pipelined  a  d  converters  two new chapters  have  been added to  make the  book more
accessible to beginners in the field frequency response of analog ics and basic theory of
feedback amplifiers

this edition combines the consideration of metal oxide semiconductors mos and bipolar
circuits into a unified treatment that also includes mos bipolar connections made possible by
bicmos technology contains extensive use of spice especially as an integral part of many
examples in the problem sets as a more accurate check on hand calculations and as a tool to
examine complex circuit behavior beyond the scope of hand analysis concerned largely with
the design of integrated circuits a considerable amount of material is also included on
applications
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analog  integrated  circuits  for  communication  principles  simulation  and  design  second
edition covers the analysis and design of nonlinear analog integrated circuits that form the
basis of present day communication systems both bipolar and mos transistor circuits are
analyzed and several numerical examples are used to illustrate the analysis and design
techniques developed in this book especially unique to this work is the tight coupling
between the first order circuit analysis and circuit simulation results extensive use has been
made of the public domain circuit simulator spice to verify the results of first order analyses
and for detailed simulations with complex device models highlights of the new edition
include a new introductory chapter that provides a brief review of communication systems
transistor models and distortion generation and simulation addition of new material  on
mosfet mixers compression and intercept points matching networks revisions of text and
explanations where necessary to reflect the new organization of the book spice input files
for all the circuit examples that are available to the reader from a website problem sets at
the end of each chapter to reinforce and apply the subject matter an instructors solutions
manual is available on the book s webpage at springer com analog integrated circuits for
communication principles simulation and design second edition is for readers who have
completed an introductory course in analog circuits and are familiar with basic analysis
techniques as well as with the operating principles of semiconductor devices this book also
serves as a useful reference for practicing engineers

it is a great honor to provide a few words of introduction for dr georges gielen s and prof
willy sansen s book symbolic analysis for automated design of analog integrated circuits the
symbolic analysis method presented in this book represents a significant step forward in the
area of analog circuit design as demonstrated in this book symbolic analysis opens up new
possibilities for the development of computer aided design cad tools that can analyze an
analog  circuit  topology  and  automatically  size  the  components  for  a  given  set  of
specifications symbolic analysis even has the potential to improve the training of young
analog circuit designers and to guide more experienced designers through second order
phenomena  such  as  distortion  this  book  can  also  serve  as  an  excellent  reference  for
researchers in the analog circuit design area and creators of cad tools as it  provides a
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comprehensive overview and comparison of various approaches for analog circuit design
automation and an extensive bibliography the world is essentially analog in nature hence
most  electronic  systems  involve  both  analog  and  digital  circuitry  as  the  number  of
transistors that can be integrated on a single integrated circuit ic substrate steadily increases
over time an ever increasing number of systems will be implemented with one or a few very
complex ics because of their lower production costs

a  practical  engineering  book  discussing  the  most  modern  and  general  techniques  for
designing analog integrated circuits which are not digital excluding computer circuits covers
the basics of the devices manufacturing technology design procedures shortcuts and analytic
techniques includes examples and illustrations of the best current practice

the tools and techniques you need to break the analog design bottleneck ten years ago
analog  seemed  to  be  a  dead  end  technology  today  system  on  chip  soc  designs  are
increasingly mixed signal designs with the advent of application specific integrated circuits
asic technologies that can integrate both analog and digital functions on a single chip analog
has become more crucial than ever to the design process today designers are moving beyond
hand crafted one transistor at  a time methods they are using new circuit  and physical
synthesis tools to design practical analog circuits new modeling and analysis tools to allow
rapid exploration of system level alternatives and new simulation tools to provide accurate
answers for analog circuit behaviors and interactions that were considered impossible to
handle  only  a  few years  ago  to  give  circuit  designers  and  cad  professionals  a  better
understanding of the history and the current state of the art in the field this volume collects
in one place the essential set of analog cad papers that form the foundation of today s new
analog design automation tools areas covered are analog synthesis symbolic analysis analog
layout analog modeling and analysis specialized analog simulation circuit centering and
yield optimization circuit testing computer aided design of analog integrated circuits and
systems  is  the  cutting  edge  reference  that  will  be  an  invaluable  resource  for  every
semiconductor circuit designer and cad professional who hopes to break the analog design
bottleneck
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market  desc  engineers  special  features  updates  the  coverage  of  bipolar  technologies
enhances the discussion of bicmos provides a more unified treatment of digital and analog
circuit design while strengthening the coverage of cmos removes the chapter on non linear
analog circuits adds a new operational amplifier example to chapter 11 about the book this
is  the only comprehensive book in the market  for  engineers  that  covers  cmos bipolar
technologies and bicmos integrated circuits the fifth edition retains its completeness updates
the coverage of bipolar technologies and enhances the discussion of bicmos it provides a
more unified treatment of digital and analog circuit design while strengthening the coverage
of cmos the chapter on non linear analog circuits has been removed and chapter 11 has been
updated to include an operational amplifier example with its streamlined and up to date
coverage more engineers can turn to this resource to explore key concepts in the field

the analysis and prediction of nonlinear behavior in electronic circuits has long been a topic
of  concern  for  analog  circuit  designers  the  recent  explosion  of  interest  in  portable
electronics such as cellular telephones cordless telephones and other applications has served
to reinforce the importance of these issues the need now often arises to predict and optimize
the  distortion  performance of  diverse  electronic  circuit  configurations  operating  in  the
gigahertz frequency range where nonlinear reactive effects often dominate however there
have historically been few sources available from which design engineers could obtain
information on analysis tech niques suitable for tackling these important problems i am sure
that the analog circuit design community will thus welcome this work by dr wambacq and
professor sansen as a major contribution to the analog circuit design literature in the area of
distortion analysis of electronic circuits i am personally looking forward to having a copy
readily  available  for  reference  when  designing  integrated  circuits  for  communication
systems

analog integrated circuits deals with the design and analysis of modem analog circuits using
integrated bipolar and field effect transistor technologies this book is suitable as a text for a
one semester course for senior level or first year graduate students as well as a reference
work for practicing engin eers advanced students will also find the text useful in that some
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of the material  presented here is  not  covered in many first  courses on analog circuits
included in this is an extensive coverage of feedback amplifiers current mode circuits and
translinear circuits suitable background would be fundamental courses in electronic circuits
and semiconductor devices this book contains numerous examples many of which include
commercial analog circuits end of chapter problems are given many illustrating practical
circuits chapter 1 discuses the models commonly used to represent devices used in modem
analog integrated circuits  presented are models for bipolar junction transistors junction
diodes junction field effect transistors and metal oxide semiconductor field effect transistors
both large signal and small signal models are developed as well as their implementation in
the spice circuit simulation program the basic building blocks used in a large variety of
analog circuits are analyzed in chapter 2 these consist of current sources dc level shift stages
single transistor gain stages two transistor gain stages and output stages both bipolar and
field  effect  transistor  implementations  are  presented  chapter  3  deals  with  operational
amplifier circuits the four basic op amp circuits are analyzed 1 voltage feedback amplifiers
2 current  feedback amplifiers  3 current  differencing amplifiers  and 4 transconductance
ampli fiers selectedapplications are also presented

market  desc  electrical  engineers  computer  engineers  special  features  the  new  edition
features coverage of cutting edge topics more advanced cmos device electronics to include
short channel effects weak inversion and impact ionization coverage of state of the art ic
processes shows how modern integrated circuits are fabricated including recent issues like
heterojunction  bipolar  transistors  copper  interconnect  and  low  permittivity  dielectric
materials comprehensive and unified treatment of bipolar and cmos circuits helps readers
design real world amplifiers in silicon about the book the text provides a comprehensive
treatment of  analog integrated circuit  analysis  and design starting from the basics and
through current industrial practices the authors combine bipolar cmos and bicmos analog
integrated circuit  design into  a  unified treatment  that  stresses  their  commonalities  and
highlights their differences the book provides the reader with valuable insights into the
relative strengths and weaknesses of these important technologies
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this book takes full advantage of the latest advances in analog integrated circuits computer
aided design electronic publishing and the world wide s implications for publication support
and distribution coverage opens with an introduction to the operational amplifier integrated
circuit then presents chapters on amplifiers and feedback digital control of analog functions
power supplies and ic regulators operational amplifier characteristics layout and fabrication
of analog circuits single supply amplifiers waveform generators active filters and nonlinear
circuits  for  practicing  analog  integrated  circuit  designers  and  anyone  interested  in
applications and design with analog integrated circuits

it follows with a thorough treatment of design operational and operational transconductance
amplifiers and concludes with a unified presentation of sample data and continuous time
signal processing systems

analysis and design of analog integrated circuits authoritative and comprehensive textbook
on the fundamentals of analog integrated circuits with learning aids included throughout
written in an accessible style to ensure complex content can be appreciated by both students
and professionals this sixth edition of analysis and design of analog integrated circuits is a
highly  comprehensive  textbook  on  analog  design  offering  in  depth  coverage  of  the
fundamentals of circuits in a single volume to aid in reader comprehension and retention
supplementary  material  includes  end  of  chapter  problems  plus  a  solution  manual  for
instructors in addition to the well established concepts this sixth edition introduces a new
super source follower circuit and its large signal behavior frequency response stability and
noise properties new material also introduces replica biasing describes and analyzes two op
amps with replica biasing and provides coverage of weighted zero value time constants as a
method to estimate the location of dominant zeros pole zero doublets including their effect
on settling time and three examples of circuits that create doublets the effect of feedback on
pole zero doublets and mos transistor noise performance including a thorough treatment on
thermally  induced gate  noise  providing complete  coverage of  the  subject  analysis  and
design of analog integrated circuits serves as a valuable reference for readers from many
different  types of  backgrounds including senior  undergraduates  and first  year  graduate
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students  in  electrical  and  computer  engineering  along  with  analog  integrated  circuit
designers

as the miniaturization of semiconductor technology continues electronic s tems on chips o er
a  more  extensive  and  more  complex  functionality  with  better  performance  higher
frequencies and less power consumption whereas digital designers can take full advantage
o f  t h e  a v a i l a b i l i t y  o f  d e s i g n  a u t o  t i o n t o o l s t o b u i l d h u g e s y s t e m s
thelackofsupportbycomputerprogramsfor di erent abstraction levels makes analog design a
time consuming handcraft which limits the possibilities to implement large systems various
approaches  for  ndingoptimalvaluesfortheparametersofanalogcells  likeopamps  have  been
investigated  since  the  mid  1980s  and  they  have  made  their  entrance  in  commercial
applications however a larger impact on the performance is pected if tools are developed
which operate on a higher abstraction level and consider multiple architectural choices to
realize a particular functionality in this book the opportunities conditions problems solutions
and systematic methodologies for this new generation of analog cad tools are examined
theoutlineofthisbookisasfollows inthe rstpart thecharacteristicsof the analog design process
are systematically analyzed and several  approaches for  automated analog synthesis  are
summarized comparison of their prop ties with the requirements for high level synthesis of
analog and mixed signal systems results in a new design paradigm the high level design ow
based on generic behavior this design approach involves a modeling strategy using generic
behavioral models and a synthesis strategy leading to the exploration of a heterogeneous
design space containing di erent architectures the modeling strategy is further elaborated in
part ii

enables the reader to test an analog circuit that is implemented either in bipolar or mos
technology examines the testing and fault diagnosis of analog and analog part of mixed
signal  circuits  covers  the  testing  and fault  diagnosis  of  both  bipolar  and metal  oxide
semiconductor mos circuits and introduces also contains problems that can be used as quiz
or homework
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this book brings together important contributions and state of the art research results in the
rapidly advancing area of symbolic analysis of analog circuits it is also of interest to those
working in analog cad the book is an excellent reference providing insights into some of the
most important issues in the symbolic analysis of analog circuits
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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.
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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.

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
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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
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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 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 I 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 I
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?
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Many free ebook sites offer
audiobooks, which are
perfect for those who prefer
listening to their books. How

can I support authors if I 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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