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analog cmos integrated circuits are in widespread use for communications
entertainment multimedia biomedical and many other applications that interface
with the physical world although analog cmos design is greatly complicated by the
design choices of drain current channel width and channel length present for every
mos device in a circuit these design choices afford significant opportunities for
optimizing circuit performance this book addresses tradeoffs and optimization of
device and circuit performance for selections of the drain current inversion
coefficient and channel length where channel width is implicitly considered the
inversion coefficient is used as a technology independent measure of mos inversion
that permits design freely in weak moderate and strong inversion this book details
the significant performance tradeoffs available in analog cmos design and guides
the designer towards optimum design by describing an interpretation of mos
modeling for the analog designer motivated by the ekv mos model using tabulated
hand expressions and figures that give performance and tradeoffs for the design
choices of drain current inversion coefficient and channel length performance
includes effective gate source bias and drain source saturation voltages
transconductance efficiency transconductance distortion normalized drain source
conductance capacitances gain and bandwidth measures thermal and flicker noise
mismatch and gate and drain leakage current measured data that validates the
inclusion of important small geometry effects like velocity saturation vertical field
mobility reduction drain induced barrier lowering and inversion level increases in

gate referred flicker noise voltage in depth treatment of moderate inversion which
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offers low bias compliance voltages high transconductance efficiency and good
immunity to velocity saturation effects for circuits designed in modern low voltage
processes fabricated design examples that include operational transconductance
amplifiers optimized for various tradeoffs in dc and ac performance and
micropower low noise preamplifiers optimized for minimum thermal and flicker
noise a design spreadsheet available at the book web site that facilitates rapid
optimum design of mos devices and circuits tradeoffs and optimization in analog
cmos design is the first book dedicated to this important topic it will help practicing
analog circuit designers and advanced students of electrical engineering build
design intuition rapidly optimize circuit performance during initial design and

minimize trial and error circuit simulations

a self study course provides tutorial information on custom cmos complimentary
metal oxide semiconductor analog circuit design with an emphasis on the practical

implementation of analog cmos integrated circuits ics

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 hands on guide contains a fresh approach to efficient and insight driven
integrated circuit design in nanoscale cmos with downloadable matlab code and
over forty detailed worked examples this is essential reading for professional

engineers researchers and graduate students in analog circuit design
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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

cmos integrated analog to digital and digital to analog converters describes in depth
converter specifications like effective number of bits enob spurious free dynamic
range sfdr integral non linearity inl differential non linearity dnl and sampling clock
jitter requirements relations between these specifications and practical issues like
matching of components and offset parameters of differential pairs are derived
cmos integrated analog to digital and digital to analog converters describes the
requirements of input and signal reconstruction filtering in case a converter is
applied into a signal processing system cmos integrated analog to digital and digital
to analog converters describes design details of high speed a d and d a converters
high resolution a d and d a converters sample and hold amplifiers voltage and
current references noise shaping converters and sigma delta converters technology
parameters and matching performance comparators and limitations of comparators

and finally testing of converters

this book presents state of the art analog and power management ic design
techniques for various wireless power transfer wpt systems to create elaborate
power management solutions circuit designers require an in depth understanding of
the characteristics of each converter and regulator in the power chain this book
addresses wpt design issues at both system and circuit level and serves as a
handbook offering design insights for research students and engineers in the

integrated power electronics area

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
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and graduate students

pipelined adcs have seen phenomenal improvements in performance over the last
few years as such when designing a pipelined adc a clear understanding of the
design tradeoffs and state of the art techniques is required to implement today s

high performance low power adcs

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 cmos analog integrated circuits high speed and power
efficient design describes the important trends in designing these analog circuits
and provides a complete in depth examination of design techniques and circuit
architectures emphasizing practical aspects of integrated circuit implementation
focusing on designing and verifying analog integrated circuits the author reviews
design techniques for more complex components such as amplifiers comparators
and multipliers the book details all aspects from specification to the final chip of the
development and implementation process of filters analog to digital converters adcs
digital to analog converters dacs phase locked loops plls and delay locked loops dlls
it also describes different equivalent transistor models design and fabrication
considerations for high density integrated circuits in deep submicrometer process
circuit structures for the design of current mirrors and voltage references topologies
of suitable amplifiers continuous time and switched capacitor circuits modulator
architectures and approaches to improve linearity of nyquist converters the text
addresses the architectures and performance limitation issues affecting circuit
operation and provides conceptual and practical solutions to problems that can arise
in the design process this reference provides balanced coverage of theoretical and
practical issues that will allow the reader to design cmos analog integrated circuits
with improved electrical performance the chapters contain easy to follow
mathematical derivations of all equations and formulas graphical plots and open

ended design problems to help determine most suitable architecture for a given set
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of performance specifications this comprehensive and illustrative text for the design
and analysis of cmos analog integrated circuits serves as a valuable resource for

analog circuit designers and graduate students in electrical engineering

analog design for cmos vlsi systems is a comprehensive text that offers a detailed
study of the background principles and the analog design techniques for cmos vlsi
implementation the book covers the physical operation and the modelling of mos
transistors discusses the key features of integrated passive components and studies
basic building blocks and voltage and current references before considering in great
details the design of op amps and comparators the book is primarily intended for
use as a graduate level textbook and for practising engineers it is expected that the
reader should be familiar with the concepts taught in basic introductory courses in
analog circuits relying on that proper background knowledge the book presents the
material on an intuitive basis with a minimum use of mathematical quantitative
analysis therefore the insight induced by the book will favour that kind of
knowledge gathering required for the design of high performance analog circuits
the book favours this important process with a number of inserts providing hints or
advises on key features of the topic studied an interesting peculiarity of the book is
the use of numbers the equations describing the circuit operation are guidelines for
the designer it is important to assess performances in a quantitative way to achieve
this target the book provides a number of examples on computer simulations using
spice moreover in order to acquire the feeling of the technological progress three
different hypothetical technologies are addressed and used detailed examples and
the many problems make analog design for cmos vlsi systems a comprehensive
textbook for a graduate level course on analog circuit design moreover the book
will efficiently serve the practical needs of a wide range of circuit design and

system design engineers

the 1st ewme is an international tribune where the education in microelectronics in
15 universities from 10 different countries are presented the international
cooperation using the available multimedia is discussed pedagogical problems
concerning the teaching of classical microelectronics technology devices and cad as
well as those concerning the sensors microsystems and advanced materials are

examined besides more general pedagogical views relative to the extended use of
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models cad and simulations are exposed

this book provides an overview of emerging semiconductor devices and their
applications in electronic circuits which form the foundation of electronic devices
device circuit co design issues in fets provides readers with a better understanding
of the ever growing field of low power electronic devices and their applications in
the wireless biosensing and circuit domains the book brings researchers and
engineers from various disciplines of the vlsi domain together to tackle the
emerging challenges in the field of engineering and applications of advanced low
power devices in an effort to improve the performance of these technologies the
chapters examine the challenges and scope of finfet device circuits 3d fets and
advanced fet for circuit applications the book also discusses low power memory
design neuromorphic computing and issues related to thermal reliability the authors
provide a good understanding of device physics and circuits and discuss transistors
based on the new channel dielectric materials and device architectures to achieve
low power dissipation and ultra high switching speeds to fulfill the requirements of
the semiconductor industry this book is intended for students researchers and
professionals in the field of semiconductor devices and nanodevices as well as those

working on device circuit co design issues

biopotential readout circuits for portable acquisition systems describes one of the
main building blocks of such miniaturized biomedical signal acquisition systems
the focus of this book is on the implementation of low power and high performance
integrated circuit building blocks that can be used to extract biopotential signals
from conventional biopotential electrodes new instrumentation amplifier
architectures are introduced and their design is described in detail these amplifiers
are used to implement complete acquisition demonstrator systems that are a

stepping stone towards practical miniaturized and low power systems

signi cant progress has been made in the development of neural prostheses for
restoration of human functions and improvement of the quality of life biomedical
engineers and neuroscientists around the world are working to improve the design
and performance of existing devices and to develop novel devices for arti cial

vision arti cial limbs and brain machine interfaces this book implantable neural
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prostheses 2 techniques and engineering approaches is part two of a two volume
sequence that describes state of the art advances in techniques associated with
implantable neural prosthetic devices the techniques covered include
biocompatibility and biostability hermetic packaging electrochemical techniques for
neural stimulation applications novel electrode materials and testing thin Im exible
microelectrode arrays in situ char terization of microelectrode arrays chip size thin
Im device encapsulation microchip embedded capacitors and microelectronics for
recording stimulation and wireless telemetry the design process in the development
of medical devices is also discussed advances in biomedical engineering
microfabrication technology and neu science have led to improved medical device
designs and novel functions however many challenges remain this book focuses on
the engineering approaches r d advances and technical challenges of medical
implants from an engineering p spective we are grateful to leading researchers from
academic institutes national laboratories as well as design engineers and
professionals from the medical device industry who have contributed to the book
part one of this series covers designs of implantable neural prosthetic devices and

their clinical applications

this textbook is ideal for senior undergraduate and graduate courses in rf cmos
circuits rf circuit design and high frequency analog circuit design it is aimed at
electronics engineering students and ic design engineers in the field wishing to gain
a deeper understanding of circuit fundamentals and to go beyond the widely used
automated design procedures the authors employ a design centric approach in order
to bridge the gap between fundamental analog electronic circuits textbooks and
more advanced rf ic design texts the structure and operation of the building blocks
of high frequency ics are introduced in a systematic manner with an emphasis on
transistor level operation the influence of device characteristics and parasitic effects
and input output behavior in the time and frequency domains this second edition
has been revised extensively to expand some of the key topics to clarify the
explanations and to provide extensive design examples and problems new material
has been added for basic coverage of core topics such as wide band Inas noise
feedback concept and noise cancellation inductive compensated band widening

techniques for flat gain or flat delay characteristics and basic communication
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system concepts that exploit the convergence and co existence of analog and digital
building blocks in rf systems a new chapter chapter 5 has been added on noise and
linearity addressing key topics in a comprehensive manner all of the other chapters
have also been revised and largely re written with the addition of numerous solved

design examples and exercise problems

the fourth edition features coverage of cutting edge topics more advanced cmos
device electronics to include short channel effects weak inversion and impact
ionization in this resourceful book find 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
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