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this book highlights key design issues and challenges to guarantee the development of
successful applications of analog circuits researchers around the world share acquired
experience and insights to develop advances in analog circuit design modeling and simulation
the key contributions of the sixteen chapters focus on recent advances in analog circuits to
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accomplish academic or industrial target specifications

this book is far more than just another tutorial or reference guide it s a tour through the
world of analog design combining theory and applications with the philosophies behind the
design process readers will learn how leading analog circuit designers approach problems and
how they think about solutions to those problems they 11 also learn about the analog way a
broad flexible method of thinking about analog design tasks a comprehensive and useful guide to
analog theory and applications covers visualizing the operation of analog circuits looks at how
to rapidly determine workable approximations of analog circuit parameters

newnes has worked with robert pease a leader in the field of analog design to select the very
best design specific material that we have to offer the newnes portfolio has always been know
for its practical no nonsense approach and our design content is in keeping with that tradition
this material has been chosen based on its timeliness and timelessness designers will find
inspiration between these covers highlighting basic design concepts that can be adapted to
today s hottest technology as well as design material specific to what is happening in the
field today as an added bonus the editor of this reference tells you why this is important
material to have on hand at all times a library must for any design engineers in these fields
hand picked content selected by analog design legend robert pease proven best design practices
for op amps feedback loops and all types of filters case histories and design examples get you
off and running on your current project

analog circuit design contains the contribution of 18 experts from the 13th international
workshop on advances in analog circuit design it 1s number 13 in the successful series of
analog circuit design it provides 18 excellent overviews of analog circuit design in sensor and
actuator interfaces integrated high voltage electronics and power management and low power and
high resolution adc s analog circuit design is an essential reference source for analog
circuits designers and researchers wishing to keep abreast with the latest developments in the
field the tutorial coverage also makes it suitable for use in an advanced design course

analog circuit design contains the contribution of 18 tutorials of the 14th workshop on
advances 1in analog circuit design each part discusses a specific todate topic on new and
valuable design ideas in the area of analog circuit design each part 1is presented by six
experts in that field and state of the art information is shared and overviewed this book is
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number 14 in this successful series of analog circuit design providing valuable information and
excellent overviews of analog circuit design cad and rf systems analog circuit design is an
essential reference source for analog circuit designers and researchers wishing to keep abreast
with the latest development in the field the tutorial coverage also makes it suitable for use
in an advanced design course

in this companion text to analog circuit design art science and personalities seventeen
contributors present more tutorial historical and editorial viewpoints on subjects related to
analog circuit design by presenting divergent methods and views of people who have achieved
some measure of success in their field the book encourages readers to develop their own
approach to design in addition the essays and anecdotes give some constructive guidance in
areas not usually covered in engineering courses such as marketing and career development
includes visualizing operation of analog circuits describes troubleshooting for optimum circuit
performance demonstrates how to produce a saleable product

symbolic analyzers have the potential to offer knowledge to sophomores as well as practitioners
of analog circuit design actually they are an essential complement to numerical simulators
since they provide insight into circuit behavior which numerical

johan h huijsing this book contains 18 tutorial papers concentrated on 3 topics each topic
being covered by 6 papers the topics are low noise low power low voltage mixed mode design with
cad tools voltage current and time references the papers of this book were written by top
experts in the field currently working at leading european and american universities and
companies these papers are the reviewed versions of the papers presented at the workshop on
advances 1in analog circuit design which was held in wvillach austria 26 28 april 1995 the
chairman of the workshop was dr franz dielacher from siemens austria the program committee
existed of johan h huijsing from the delft university of technology prof willy sansen from the
catholic university of leuven and dr rudy 1 van der plassche from philips eindhoven this book
is the fourth of aseries dedicated to the design of analog circuits the topics which were
covered earlier were operational amplifiers analog to digital converters analog computer aided
design mixed ald circuit design sensor interface circuits communication circuits low power low
voltage integrated filters smart power as the workshop will be continued year by year a
valuable series of topics will be built up from all the important areas of analog circuit
design 1 hope that this book will help designers of analog circuits to improve their work and
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to speed it up

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 1s 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

as the frequency of communication systems increases and the dimensions of transistors are
reduced more and more stringent performance requirements are placed on analog circuits this is
a trend that is bound to continue for the foreseeable future and while it does understanding
performance trade offs will constitute a vital part of the analog design process it is the
insight and intuition obtained from a fundamental understanding of performance conflicts and
trade offs that ultimately provides the designer with the basic tools necessary for effective
and creative analog design trade offs in analog circuit design which is devoted to the
understanding of trade offs in analog design 1is quite unique in that it draws together
fundamental material from and identifies interrelationships within a number of key analog
circuits the book covers ten subject areas design methodology technology general performance
filters switched circuits oscillators data converters transceivers neural processing and analog
cad within these subject areas it deals with a wide diversity of trade offs ranging from
frequency dynamic range and power gain bandwidth speed dynamic range and phase noise to
tradeoffs in design for manufacture and ic layout the book has by far transcended its original
scope and has become both a designer s companion as well as a graduate textbook an important
feature of this book is that it promotes an intuitive approach to understanding analog circuits
by explaining fundamental relationships and in many cases providing practical illustrative
examples to demonstrate the inherent basic interrelationships and trade offs trade offs in
analog circuit design draws together 34 contributions from some of the world s most eminent
analog circuits and systems designers to provide for the first time a comprehensive text
devoted to a very important and timely approach to analog circuit design

analog electronics is an 11 chapter text that covers the significant advances in several
aspects of analog electronics with emphasis on how analog circuits work the opening chapters
consider the passive and active components of analog circuits the succeeding chapters deal with
the amplification of audio frequency electrical signals and their transformation into sound
waves as well as the passive signal processing and transmission the discussion then shifts to
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the active signal processing in frequency and time domain other chapters examine the mechanism
of radio frequency circuits signal sources and power supplies the closing chapter tackles the
commercial and professional application of electronics this book will prove useful to engineers
technicians and students

is the topic analog testing and diagnosis timely yes indeed it is testing and diagnosis is an
important topic and fulfills a vital need for the electronic industry the testing and diagnosis
of digital electronic circuits has been successfuily developed to the point that it can be
automated unfortu nately its development for analog electronic circuits is still in its stone
age the engineer s intuition is still the most powerful tool used in the industry there are two
reasons for this one is that there has been no pressing need from the industry analog circuits
are usuaily small in size sometimes the engineer s experience and intuition are sufficient to
fulfill the need the other reason is that there are no breakthrough results from academic re
search to provide the industry with critical ideas to develop tools this is not because of a
lack of effort both academic and industrial research groups have made major efforts to look
into this problem unfortunately the prob lem for analog circuits 1s fundamentally different
from and much more diffi cult than its counterpart for digital circuits these efforts have led
to some important findings but are still not at the point of being practicaily useful however
these situations are now changing the current trend for the design of vlsi chips is to use
analog digital hybrid circuits instead of digital circuits from the past therefore even ix x
preface though the analog circuit may be small the total circuit under testing is large

handbook of analog circuit design deals with general techniques involving certain circuitries
and designs the book discusses instrumentation and control circuits that are part of circuit
designs the text reviews the organization of electronics as structural what it is causal what
it does and functional what it is for the text also explains circuit analyses and the nature of
design the book then describes some basic amplified circuits and commonly used procedures 1in
analyzing them using tests of amplification input resistance and output resistance the text
then explains the feedback circuits similar to mathematical recursion or to iterative loops in
computer software programs the book also explains high performance amplification in analog to
digital converters or vice versa and the use of composite topologies to improve performance the
text then enumerates various other signal processing functions considered as part of analog
circuit design the monograph is helpful for radio technicians circuit designers instrumentation
specialists and students in electronics
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this volume of analog circuit design concentrates on three topics low power low voltage design
integrated filters and smart power the book comprises six papers on each topic written by
internationally recognised experts these papers have a tutorial nature aimed at improving the
design of analog circuits the book is divided into three parts part i1 low power low voltage
design describes the latest techniques for producing analog circuits with low voltage low power
requirements these circuits have an important role to play in the increasing trend towards
portable products where battery life is an important design factor the papers cover design
techniques for amplifiers analog to digital converters micro power analog filters and medical
devices part ii integrated filters presents papers which detail nearly all known techniques to
construct integrated filters these filters all use resistors and capacitors to obtain the
filtering function due to the low quality of inductors in silicon integration of the filtering
function on chips is important to reduce system cost and provide greater accuracy part 1iii
smart power illustrates up to date techniques for implementing thermal detectors and protection
networks to improve reliability and the lifetime of many analog devices these devices are more
specifically those with different analog blocks operating at different temperatures smart power
is thus never limited to circuit design only but must also include packaging and cooling
considerations it is system design analog circuit design 1s an essential reference source for
analog design engineers wishing to keep abreast with the latest developments in the field the
tutorial nature of the contributions also makes the book suitable for use in an advanced course

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 book includes recent research that focuses on analog integrated circuits and covers three

main topics namely fundamentals synthesis and performance eleven chapters are divided among
these three topics as follows chapters one to four are a part of fundamentals the first chapter
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the next generation of nanomaterials for designing analog integrated circuits describes new
directions for applying nanomaterials for the design of modern analog circuits chapter two
application of nullors 1in designing analog circuits for frequency bandwidth uses the
pathological circuit element known as a nullor to design analog integrated circuits with
frequency specifications to accomplish a desired bandwidth chapter three rc and rl to 1c
circuit conversion and its application in poles and zeros identification details an important
property from circuit theory to estimate roots by performing conversions of passive elements
chapter four enhanced and improved symbolic circuit analysis using matlab relays the
development of symbolic circuit analysis and focuses on enhancing an already developed symbolic
tool to allow the symbolic analysis of large circuits the synthesis of analog integrated
circuits has been a challenge because there is no way to establish general rules to cover the
gap between the behavioral and transistor circuit levels of abstraction in this book the second
topic includes four chapters from five to eight chapter five on the synthesis of sinusoidal
oscillators using nullors Jjust as in chapter two uses the pathological circuit element known as
a nullor to perform the synthesis of sinusoidal oscillators which are qgquite useful in many
electronic systems other kinds of oscillators are described in chapter six synthesis of srcos
and multi phase oscillators from state variables to their implementation using cmos 1ic
technology where the synthesis process identifies the resistor that controls the oscillating
frequency and applies a state variable approach chapter seven evolutionary optimisation in the
design of cmos analog integrated circuits shows the application of heuristics for circuit
optimisation and how it can be extended to bigger analog integrated circuits chapter eight
provides details on the synthesis and design of a cmos harmonic mixer with output power
management for narrowband and wideband wireless communications the bluetooth and uwb cases the
third part of this book is devoted to analog circuit performances and includes three chapters
chapter nine details the fpga realisation of radio frequency rf power amplifier models in this
case the system is modeled in the analog domain and implemented in the digital one chapter ten
white box models of optimal sized solutions of analog integrated circuits generates analytical
expressions for modeling the dominant behavior of cmos analog circuits finally chapter eleven
radial basis function surrogate modeling for the accurate design of analog circuits applies
modern modeling approaches to accomplish real target specifications and to improve the design
of reliable circuits

this volume of analog circuit design concentrates on 3 topics high speed analog to digital
converters mixed signal design and plls and synthesizers the book comprises 6 papers on each
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topic written by internationally recognized experts these papers have a tutorial nature aimed
at improving the design of analog circuits the book is divided into 3 parts part i1 high speed
analog to digital converters describes the latest techniques for producing analog to digital
converters for applications in disk drives radio circuits xdsl and super hifi audio conversion
converters having resolutions between 7 bit and 12 bit using cmos techniques are presented a 13
bit bandpass sigma delta modulator for if signal conversion concludes this part part ii mixed
signal design presents papers that detail nearly all known technigques and design issues for
mixed signal circuits using cad tools applications for telecom sigma delta converters systems
on a chip and rf circuitry are described part 1iii plls and synthesizers illustrates up to date
techniques for combination of inductors on a cmos chip together with pll techniques to obtain
low noise frequency synthesizers for telecom applications special attention is paid to
fractional n synthesizers using sigma delta algorithms analog circuit design 1is an essential
reference source for analog design engineers and researchers wishing to keep abreast with the
latest developments in the field the tutorial nature of the contributions also makes it
suitable for use in an advanced design course

a comprehensive and in depth review of analog circuit layout schematic architecture device
power network and esd design this book will provide a balanced overview of analog circuit
design layout analog circuit schematic development architecture of chips and esd design it will
start at an introductory level and will bring the reader right up to the state of the art two
critical design aspects for analog and power integrated circuits are combined the first design
aspect covers analog circuit design techniques to achieve the desired circuit performance the
second and main aspect presents the additional challenges associated with the design of
adequate and effective esd protection elements and schemes a comprehensive list of practical
application examples is used to demonstrate the successful combination of both techniques and
any potential design trade offs chapter one looks at analog design discipline including layout
and analog matching and analog layout design practices chapter two discusses analog design with
circuits examining single transistor amplifiers multi transistor amplifiers active loads and
more the third chapter covers analog design layout also mosfet layout before chapters four and
five discuss analog design synthesis the next chapters introduce the reader to analog digital
mixed signal design synthesis analog signal pin esd networks and analog esd power clamps
chapter nine the last chapter covers esd design in analog applications clearly describes analog
design fundamentals circuit fundamentals as well as outlining the various esd implications
covers a large breadth of subjects and technologies such as cmos ldmos bcd soi and thick body
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sol establishes an esd analog design discipline that distinguishes itself from the alternative
esd digital design focus focuses on circuit and circuit design applications assessible with the
artwork and tutorial style of the esd book series powerpoint slides are available for
university faculty members even in the world of digital circuits analog and power circuits are
two very important but under addressed topics especially from the esd aspect dr voldman s new
book will serve as an essential and practical guide to the greater ic community with high
practical and academic values this book is a bible for professionals graduate students device
and circuit designers for investigating the physics of esd and for product designs and testing

analog circuit and system design today is more essential than ever before with the growth of
digital systems wireless communications complex industrial and automotive systems designers are
challenged to develop sophisticated analog solutions this comprehensive source book of circuit
design solutions will aid systems designers with elegant and practical design techniques that
focus on common circuit design challenges the book s in depth application examples provide
insight into circuit design and application solutions that you can apply in today s demanding
designs covers the fundamentals of linear analog circuit and system design to guide engineers
with their design challenges based on the application notes of linear technology the foremost
designer of high performance analog products readers will gain practical insights into design
techniques and practice broad range of topics including power management tutorials switching
regulator design linear regulator design data conversion signal conditioning and high frequency
rf design contributors include the leading lights in analog design robert dobkin jim williams
and carl nelson among others

this book is a compilation and a collection of tutorials and recent advances 1in the use of
nullors combinations of nullators and norators and pathological mirrors in analog circuit and
system design it highlights the basic theory trends and challenges in the field making it an
excellent reference resource for researchers and designers working in the synthesis analysis
and design of analog integrated circuits with its tutorial character it can also be used for
teaching singular elements such as nullors and pathological mirrors can arguably be considered
as universal blocks since they can represent all existing analog building blocks and they allow
complex integrated circuits to be designed simply and effectively these pathological elements
are now used in a wide range of applications in modern circuit system theory and also in design
practice
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