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CMOS analog circuit designCMOS Analog Circuit Design
This is the only comprehensive book in the market for engineers that covers the design of CMOS and bipolar analog integrated
circuits. The fifth edition retains its completeness and updates the coverage of bipolar and CMOS circuits. A thorough analysis of a
new low-voltage bipolar operational amplifier has been added to Chapters 6, 7, 9, and 11. Chapter 12 has been updated to include
a fully differential folded cascode operational amplifier example. With its streamlined and up-to-date coverage, more engineers will
turn to this resource to explore key concepts in the field.
Special Features: · Written by the author of the best-seller, CMOS: Circuit Design, Layout, and Simulation· Fills a hole in the
technical literature for an advanced-tutorial book on mixed-signal circuit design from a circuit designer's point of view· Presents
more advance topics, and will be an excellent companion to the first volume About The Book: This book will fill a hole in the
technical literature for an advanced-tutorial book on mixed-signal circuit design. There are no competitors in this area. Mixedsignal design is performed in industry by a select few gurus . The techniques can be found in hard-to-digest technical papers.
High-speed, power-efficient analog integrated circuits can be used as standalone devices or to interface modern digital signal
processors and micro-controllers in various applications, including multimedia, communication, instrumentation, and control
systems. New architectures and low device geometry of complementary metaloxidesemiconductor (CMOS) technologies have
accelerated the movement toward system on a chip design, which merges analog circuits with digital, and radio-frequency
components.
A comprehensive and in-depth review of analog circuitlayout, schematic architecture, device, power network and ESDdesign This
book will provide a balanced overview of analog circuitdesign layout, analog circuit schematic development,architecture of chips,
and ESD design. It will start atan introductory level and will bring the reader right up to thestate-of-the-art. Two critical design
aspects for analog and powerintegrated circuits are combined. The first design aspect coversanalog circuit design techniques to
achieve the desired circuitperformance. The second and main aspect presents the additionalchallenges associated with the design
of adequate and effective ESDprotection elements and schemes. A comprehensive list of practicalapplication examples is used to
demonstrate the successfulcombination of both techniques and any potential designtrade-offs. Chapter One looks at analog
design discipline, including layoutand analog matching and analog layout design practices. Chapter Twodiscusses analog design
with circuits, examining: singletransistor amplifiers; multi-transistor amplifiers; active loadsand more. The third chapter covers
analog design layout (alsoMOSFET layout), before Chapters Four and Five discuss analog designsynthesis. The next chapters
introduce the reader to analog-digitalmixed signal design synthesis, analog signal pin ESD networks, andanalog ESD power
clamps. Chapter Nine, the last chapter, covers ESDdesign in analog applications. Clearly describes analog design fundamentals
(circuitfundamentals) as well as outlining the various ESDimplications Covers a large breadth of subjects and technologies, such
asCMOS, LDMOS, BCD, SOI, and thick body SOI Establishes an “ESD analog design” discipline thatdistinguishes itself from the
alternative ESD digital designfocus Focuses on circuit and circuit design applications Assessible, with the artwork and tutorial style
of the ESD bookseries PowerPoint slides are available for university facultymembers Even in the world of digital circuits, analog
and power circuitsare two very important but under-addressed topics, especially fromthe ESD aspect. Dr. Voldman’s new book
will serve as anessential and practical guide to the greater IC community. Withhigh practical and academic values this book is
a“bible” for professionals, graduate students, deviceand circuit designers for investigating the physics of ESD and forproduct
designs and testing.
Top-down approach to practical, tool-independent, digital circuit design, reflecting how circuits are designed.
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
Includes plenty of design examples together with the key issues encountered in real-world design scenarios, for students and practising
engineers.
Analog Circuit Design
The 2nd Edition of Analog Integrated Circuit Design focuses on more coverage about several types of circuits that have increased in
importance in the past decade. Furthermore, the text is enhanced with material on CMOS IC device modeling, updated processing layout and
expanded coverage to reflect technical innovations. CMOS devices and circuits have more influence in this edition as well as a reduced
amount of text on BiCMOS and bipolar information. New chapters include topics on frequency response of analog ICs and basic theory of
feedback amplifiers.
"A textbook for 4th year undergraduate/first year graduate electrical engineering students"-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, is 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
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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-andsystems designers to provide, for the first time, a comprehensive text devoted to a very important and timely approach to analog circuit
design.
This new book on Analog Circuit Design contains the revised contributions of all the tutorial speakers of the eight workshop AACD (Advances
in Analog Circuit Design), which was held at Nice, France on March 23-25, 1999. The workshop was organized by Yves Leduc of TI Nice,
France. The program committee consisted of Willy Sansen, K.U.Leuven, Belgium, Han Huijsing, T.U.Delft, The Netherlands and Rudy van de
Plassche, T.U.Eindhoven, The Netherlands. The aim of these AACD workshops is to bring together a restricted group of about 100 people
who are personally advancing the frontiers of analog circuit design to brainstorm on new possibilities and future developments in a restricted
number of fields. They are concentrated around three topics. In each topic six speakers give a tutorial presentation. Eighteen papers are thus
included in this book. The topics of 1999 are: (X)DSL and other communication systems RF MOST models Integrated filters and oscillators
The other topics, which have been coverd before, are: 1992 Operational amplifiers A-D Converters Analog CAD 1993 Mixed-mode A+D
design Sensor interfaces Communication circuits 1994 Low-power low-voltage design Integrated filters Smart power 1995 Low-noise lowpower low-voltge design Mixed-mode design with CAD tools Voltage, current and time references vii viii 1996 RF CMOS circuit design
Bandpass sigma-delta and other data converters Translinear circuits 1997 RF A-D Converters Sensor and actuator interfaces Low-noise
oscillators, PLL's and synthesizers 1998 I-Volt electronics Design and implementation of mixed-mode systems Low-noise amplifiers and RF
power amplifiers for telecommunications
Richard Jaeger and Travis Blalock present a balanced coverage of analog and digital circuits; students will develop a comprehensive
understanding of the basic techniques of modern electronic circuit design, analog and digital, discrete and integrated. A broad spectrum of
topics are included in Microelectronic Circuit Design which gives the professor the option to easily select and customize the material to satisfy
a two-semester or three-quarter sequence in electronics. Jaeger/Blalock emphasizes design through the use of design examples and design
notes. Excellent pedagogical elements include chapter opening vignettes, chapter objectives, “Electronics in Action” boxes, a problemsolving methodology, and "Design Note” boxes. The use of the well-defined problem-solving methodology presented in this text can
significantly enhance an engineer’s ability to understand the issues related to design. The design examples assist in building and
understanding the design process.

Many interesting design trends are shown by the six papers on operational amplifiers (Op Amps). Firstly. there is the line of standalone Op Amps using a bipolar IC technology which combines high-frequency and high voltage. This line is represented in papers
by Bill Gross and Derek Bowers. Bill Gross shows an improved high-frequency compensation technique of a high quality three
stage Op Amp. Derek Bowers improves the gain and frequency behaviour of the stages of a two-stage Op Amp. Both papers also
present trends in current-mode feedback Op Amps. Low-voltage bipolar Op Amp design is presented by leroen Fonderie. He
shows how multipath nested Miller compensation can be applied to turn rail-to-rail input and output stages into high quality lowvoltage Op Amps. Two papers on CMOS Op Amps by Michael Steyaert and Klaas Bult show how high speed and high gain VLSI
building blocks can be realised. Without departing from a single-stage OT A structure with a folded cascode output, a thorough
high frequency design technique and a gain-boosting technique contributed to the high-speed and the high-gain achieved with
these Op Amps. . Finally. Rinaldo Castello shows us how to provide output power with CMOS buffer amplifiers. The combination
of class A and AB stages in a multipath nested Miller structure provides the required linearity and bandwidth.
Analog signal processing circuit blocks implemented in mixed-signal systems utilize more digital signal processing where the
quality of the analog components can be reduced at the cost of digital system complexity. Discussing these design techniques
from a circuit designer's point of view, CMOS is an advanced guide to mixed-signal circuit design that will bring designers rapidly
up to speed. This new edition features additional examples and more, smaller chapters to make the information more accessible to
graduate students as well as professionals who want to improve their skills in this area. Note: CD-ROM/DVD and other
supplementary materials are not included as part of eBook file.
The purpose of this book is to provide a complete working knowledge of the Complementary Metal-Oxide Semiconductor (CMOS)
analog and mixed-signal circuit design, which can be applied for System on Chip (SOC) or Application-Specific Standard Product
(ASSP) development. It begins with an introduction to the CMOS analog and mixed-signal circuit design with further coverage of
basic devices, such as the Metal-Oxide Semiconductor Field-Effect Transistor (MOSFET) with both long- and short-channel
operations, photo devices, fitting ratio, etc. Seven chapters focus on the CMOS analog and mixed-signal circuit design of
amplifiers, low power amplifiers, voltage regulator-reference, data converters, dynamic analog circuits, color and image sensors,
and peripheral (oscillators and Input/Output [I/O]) circuits, and Integrated Circuit (IC) layout and packaging. Features: Provides
practical knowledge of CMOS analog and mixed-signal circuit design Includes recent research in CMOS color and image sensor
technology Discusses sub-blocks of typical analog and mixed-signal IC products Illustrates several design examples of analog
circuits together with layout Describes integrating based CMOS color circuit
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.
Discover a fresh approach to efficient and insight-driven analog integrated circuit design in nanoscale-CMOS with this hands-on
guide. Expert authors present a sizing methodology that employs SPICE-generated lookup tables, enabling close agreement
between hand analysis and simulation. This enables the exploration of analog circuit tradeoffs using the gm/ID ratio as a central
variable in script-based design flows, and eliminates time-consuming iterations in a circuit simulator. Supported by downloadable
MATLAB code, and including over forty detailed worked examples, this book will provide professional analog circuit designers,
researchers, and graduate students with the theoretical know-how and practical tools needed to acquire a systematic and re-use
oriented design style for analog integrated circuits in modern CMOS.
This modern, pedagogic textbook from leading author Behzad Razavi provides a comprehensive and rigorous introduction to
CMOS PLL design, featuring intuitive presentation of theoretical concepts, extensive circuit simulations, over 200 worked
examples, and 250 end-of-chapter problems. The perfect text for senior undergraduate and graduate students.
The objective of the book is to provide sufficient background and understand ing to enable its readers to design and apply
switched capacitor circuits whether these are to be implemented as discrete circuits or by MOS technol ogy. Since this is the first
book devoted entirely to the subject of switched capacitor circuits, it has no pattern to follow. Fortunately, it was developed in an
environment where many of the circuits and concepts it discusses could actually be integrated as MOS integrated circuits. It is
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hoped that this environ ment has created a selection process that has enhanced the contents. Switched capacitor circuits provide
an example of the influence that technol ogy can have on the field of electrical engineering. Only seven years ago, the problem of
building analog circuits and systems using standard MOS technology was still unsolved. Although analog circuits and systems
were implemented by means of integrated circuit technology, they were neither economical nor competitive. The act of combining
analog sampled data tech niques with MOS technology has solved this difficulty. As a result, the field of switched capacitor circuits
has developed into maturity in a relatively short period of time.

Design Note Collection, the third book in the Analog Circuit Design series, is a comprehensive volume of applied circuit
design solutions, providing elegant and practical design techniques. Design Notes in this volume are focused circuit
explanations, easily applied in your own designs. This book includes an extensive power management section, covering
switching regulator design, linear regulator design, microprocessor power design, battery management, powering LED
lighting, automotive and industrial power design. Other sections span a range of analog design topics, including data
conversion, data acquisition, communications interface design, operational amplifier design techniques, filter design, and
wireless, RF, communications and network design. Whatever your application -industrial, medical, security, embedded
systems, instrumentation, automotive, communications infrastructure, satellite and radar, computers or networking; this
book will provide practical design techniques, developed by experts for tackling the challenges of power management,
data conversion, signal conditioning and wireless/RF analog circuit design. A rich collection of applied analog circuit
design solutions for use in your own designs. Each Design Note is presented in a concise, two-page format, making it
easy to read and assimilate. Contributions from the leading lights in analog design, including Bob Dobkin, Jim Williams,
George Erdi and Carl Nelson, among others. Extensive sections covering power management, data conversion, signal
conditioning, and wireless/RF.
After years of anticipation, respected authors Phil Allen and Doug Holberg bring you the second edition of their popular
textbook, CMOS Analog Circuit Design. From the forefront of CMOS technology, Phil and Doug have combined their
expertise as engineers and academics to present a cutting-edge and effective overview of the principles and techniques
for designing circuits. Their two main goals are:DT to mix the academic and practical viewpoints in a treatment that is
neither superficial nor overly detailed andDT to teach analog integrated circuit design with a hierarchically organized
approach.Most of the techniques and principles presented in the second edition have been taught over the last ten years
to industry members. Their needs and questions have greatly shaped the revision process, making this new edition a
valuable resource for practicing engineers.The trademark approach of Phil and Doug's textbook is its design recipes,
which take readers step-by-step through the creation of real circuits, explaining complex design problems. The book
provides detailed coverage of often-neglected areas and deliberately leaves out bipolar analog circuits, since CMOS is
the dominant technology for analog integrated circuit design. Appropriate for advanced undergraduates and graduate
students with background knowledge in basic electronics including biasing, modeling, circuit analysis, and frequency
response, CMOS Analog Circuit Design, Second Edition, presents a complete picture of design (including modeling,
simulation, and testing) and enables readers to design an analog circuit that can be implemented by CMOS
technology.FeaturesDT Orients the experience of the expert within the perspective of design methodologyDT Identifies
common mistakes made by beginning designersDT Provides problems with each chapter that reinforce and develop
student understandingDT Contains numerous problems that can be used as homework, quiz, or exam problemsDT
Includes a new section on switched-capacitor circuitsDT Includes helpful appendices that provide simulation techniques
and the following supplemental material:A brief review of circuit analysis for CMOS analog designA calculator program
for analyzing CMOS circuitsA summary of time-frequency domain relationships for second-order systems
A practical guide to the successful integration of digital and analog circuits Mixed-signal processing-the integration of
digital and analog circuitry within computer systems-enables systems to take signals from the analog world and process
them within a digital system. In fact, recent advances in VLSI technology performance now allow for the integration of
digital and analog circuits on a single chip, a process that requires the use of analog pre- and post-processing systems
such as converters, filters, sensors, drivers, buffers, and actuators. However, the lack of universal CAD tools for the
synthesis, simulation, and layout of the analog part of the chip represents a design bottleneck of today's VLSI circuits.
Mixed-Signal Systems: A Guide to CMOS Circuit Design presents a comprehensive general overview of the latest CMOS
technology and covers the various computer systems that may be used for designing integrated circuits. Taking an
original approach to one- and two-dimensional filter design, the author explores the many digital-oriented design
systems, or silicon compilers, currently being used, and presents the basic methods, procedures, and tools used by
each. In a thorough and systematic manner, the text: * Presents common features of digital-oriented design systems *
Describes methods and tools that are not yet being applied in any compiler * Illustrates image processing systems that
can be implemented on a single chip * Demonstrates the path from synthesis methods to the actual silicon assembly
Essential reading for integrated circuit designers and developers of related computer programs, as well as advanced
students of system design, this book represents an invaluable resource for anyone involved in the development of mixedsignal systems.
Intuitive Analog Circuit Design outlines ways of thinking about analog circuits and systems that let you develop a feel for
what a good, working analog circuit design should be. This book reflects author Marc Thompson's 30 years of experience
designing analog and power electronics circuits and teaching graduate-level analog circuit design, and is the ideal
reference for anyone who needs a straightforward introduction to the subject. In this book, Dr. Thompson describes
intuitive and "back-of-the-envelope" techniques for designing and analyzing analog circuits, including transistor amplifiers
(CMOS, JFET, and bipolar), transistor switching, noise in analog circuits, thermal circuit design, magnetic circuit design,
and control systems. The application of some simple rules of thumb and design techniques is the first step in developing
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an intuitive understanding of the behavior of complex electrical systems. Introducing analog circuit design with a
minimum of mathematics, this book uses numerous real-world examples to help you make the transition to analog
design. The second edition is an ideal introductory text for anyone new to the area of analog circuit design. Design
examples are used throughout the text, along with end-of-chapter examples Covers real-world parasitic elements in
circuit design and their effects
Respected authors Phil Allen and Doug Holberg bring you the third edition of their popular textbook, CMOS Analog
Circuit Design. Working from the forefront of CMOS technology, Phil and Doug have combined their expertise as
engineers and academics to present a cutting-edge and effective overview of the principles and techniques for designing
circuits. Their two main goals are: * to mix the academic and practical viewpoints in a treatment that is neither superficial
nor overly detailed * to teach analog integrated circuit design with a hierarchically organized approach Most of the
circuits, techniques, and principles presented in CMOS Analog Circuit Design come directly from the authors' industrial
experience, making the book a valuable resource for both practicing engineers and students taking courses in analog
electronics or CMOS analog design. The trademark approach of Phil and Doug's textbook is its design recipes, which
take readers step-by-step through the creation of real circuits, explaining and demystifying complex design problems.
The book provides detailed coverage of often-neglected areas and deliberately leaves out bipolar analog circuits, since
CMOS is the dominant technology for analog integrated circuit design. Appropriate for advanced undergraduates and
graduate students with background knowledge in basic electronics--including biasing, modeling, circuit, analysis, and
frequency response--CMOS Analog Circuit Design, Third Edition, presents a complete picture of design (including
modeling, simulation, and testing) and enables readers to undertake the design of an analog circuit that can be
implemented by CMOS technology. New to This Edition * An updated Chapter 2 that reflects the latest technology on
twin-well shallow-trench-isolation CMOS * Expanded coverage of such topics as frequency response, feedback,
distortion, noise, bootstrapped voltage references, and photosensitivity * A new appendix on layout techniques
With vastly increased complexity and functionality in the "nanometer era" (i.e. hundreds of millions of transistors on one
chip), increasing the performance of integrated circuits has become a challenging task. Connecting effectively
(interconnect design) all of these chip elements has become the greatest determining factor in overall performance. 3-D
integrated circuit design may offer the best solutions in the near future. This is the first book on 3-D integrated circuit
design, covering all of the technological and design aspects of this emerging design paradigm, while proposing effective
solutions to specific challenging problems concerning the design of 3-D integrated circuits. A handy, comprehensive
reference or a practical design guide, this book provides a sound foundation for the design of 3-D integrated circuits. *
Demonstrates how to overcome "interconnect bottleneck" with 3-D integrated circuit design...leading edge design
techniques offer solutions to problems (performance/power consumption/price) faced by all circuit designers * The FIRST
book on 3-D integrated circuit design...provides up-to-date information that is otherwise difficult to find * Focuses on
design issues key to the product development cycle...good design plays a major role in exploiting the implementation
flexibilities offered in the 3-D * Provides broad coverage of 3-D integrated circuit design, including interconnect prediction
models, thermal management techniques, and timing optimization...offers practical view of designing 3-D circuits
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 essentials of analog circuit design with a unique all-region MOSFET modeling approach.
Praise for CMOS: Circuit Design, Layout, and SimulationRevised Second Edition from the Technical Reviewers "A
refreshing industrial flavor. Design concepts are presented as they are needed for 'just-in-time' learning. Simulating and
designing circuits using SPICE is emphasized with literally hundreds of examples. Very few textbooks contain as much
detail as this one. Highly recommended!" --Paul M. Furth, New Mexico State University "This book builds a solid
knowledge of CMOS circuit design from the ground up. With coverage of process integration, layout, analog and digital
models, noise mechanisms, memory circuits, references, amplifiers, PLLs/DLLs, dynamic circuits, and data converters,
the text is an excellent reference for both experienced and novice designers alike." --Tyler J. Gomm, Design Engineer,
Micron Technology, Inc. "The Second Edition builds upon the success of the first with new chapters that cover additional
material such as oversampled converters and non-volatile memories. This is becoming the de facto standard textbook to
have on every analog and mixed-signal designer's bookshelf." --Joe Walsh, Design Engineer, AMI Semiconductor CMOS
circuits from design to implementation CMOS: Circuit Design, Layout, and Simulation, Revised Second Edition covers the
practical design of both analog and digital integrated circuits, offering a vital, contemporary view of a wide range of
analog/digital circuit blocks, the BSIM model, data converter architectures, and much more. This edition takes a two-path
approach to the topics: design techniques are developed for both long- and short-channel CMOS technologies and then
compared. The results are multidimensional explanations that allow readers to gain deep insight into the design process.
Features include: Updated materials to reflect CMOS technology's movement into nanometer sizes Discussions on
phase- and delay-locked loops, mixed-signal circuits, data converters, and circuit noise More than 1,000 figures, 200
examples, and over 500 end-of-chapter problems In-depth coverage of both analog and digital circuit-level design
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techniques Real-world process parameters and design rules The book's Web site, CMOSedu.com, provides: solutions to
the book's problems; additional homework problems without solutions; SPICE simulation examples using HSPICE,
LTspice, and WinSpice; layout tools and examples for actually fabricating a chip; and videos to aid learning
Reliability concerns and the limitations of process technology can sometimes restrict the innovation process involved in
designing nano-scale analog circuits. The success of nano-scale analog circuit design requires repeat experimentation,
correct analysis of the device physics, process technology, and adequate use of the knowledge database. Starting with
the basics, Nano-Scale CMOS Analog Circuits: Models and CAD Techniques for High-Level Design introduces the
essential fundamental concepts for designing analog circuits with optimal performances. This book explains the links
between the physics and technology of scaled MOS transistors and the design and simulation of nano-scale analog
circuits. It also explores the development of structured computer-aided design (CAD) techniques for architecture-level
and circuit-level design of analog circuits. The book outlines the general trends of technology scaling with respect to
device geometry, process parameters, and supply voltage. It describes models and optimization techniques, as well as
the compact modeling of scaled MOS transistors for VLSI circuit simulation. • Includes two learning-based methods: the
artificial neural network (ANN) and the least-squares support vector machine (LS-SVM) method • Provides case studies
demonstrating the practical use of these two methods • Explores circuit sizing and specification translation tasks •
Introduces the particle swarm optimization technique and provides examples of sizing analog circuits • Discusses the
advanced effects of scaled MOS transistors like narrow width effects, and vertical and lateral channel engineering NanoScale CMOS Analog Circuits: Models and CAD Techniques for High-Level Design describes the models and CAD
techniques, explores the physics of MOS transistors, and considers the design challenges involving statistical variations
of process technology parameters and reliability constraints related to circuit design.
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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