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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
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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

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

integrated circuits have revolutionised the world of electronics and the associated areas of computing and communication in
past years the tasks of designing manufacturing and testing these types of circuit were restricted to a few specialist
engineers however within recent years the proliferation of computer tools and affordable access to ic manufacturing
foundries has resulted in a substantial increase in the number of people designing ics for the first time both in universities
and colleges and in industry this book introduces the reader to all aspects of ic design manufacture and testing with a
minimum of mathematics but with relevant examples at each stage it examines the overall design strategies the
engineering trade offs and the advantages disadvantages and optimum applications of each available technology

this practical tool independent guide to designing digital circuits takes a unique top down approach reflecting the nature of
the design process in industry starting with architecture design the book comprehensively explains the why and how of
digital circuit design using the physics designers need to know and no more
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learn the principles and practices of simulation based analog ic design this comprehensive textbook and on the job
reference offers clear instruction on analog integrated circuit design using the latest simulation techniques ideal for
graduate students and professionals alike the book shows step by step how to develop and deploy integrated circuits for
cutting edge internet of things iot and other applications analog integrated circuit design by simulation techniques tools and
methods lays out practical ready to apply engineering strategies application layer device layer and circuit layer ic design are
covered in complete detail you will learn how to tackle real world design problems and avoid long cycles of trial and error
coverage includes first order dc response unified closed loop model accurate modeling of dc response frequency and step
response multi pole dynamic response and stability effect of external network on differential gain continuous time and
discrete time amplifiers mosfet nmos and pmos characteristics small signal modeling and circuit analysis resistor and
capacitor design current sources sinks and mirrors basic symmetrical folded cascode and miller otas opamps with source
follower and common source output stages fully differential otas and opamps

the development of large scale integrated systems on a chip has had a dramatic effect on circuit design methodology recent
years have seen an escalation of interest in systems level integration system on a chip and the development of low power
high chip density circuits and systems kurt hoffmann sets out to address a wide range of issues relating to the design and
integration of integrated circuit components and provides readers with the methodology by which simple equations for the
estimation of transistor geometries and circuit behaviour can be deduced the broad coverage of this unique book ranges
from field effect transistor design mos transistor modelling and the fundamentals of digital cmos circuit design through to
mos memory architecture and design highlights the increasing requirement for information on system on a chip design and
integration combines coverage of semiconductor physics digital visi design and analog integrated circuits in one volume for
the first time written with the aim of bridging the gap between semiconductor device physics and practical circuit design
introduces the basic behaviour of semiconductor components for ics and covers the design of both digital and analog
circuits in cmos and bicmos technologies broad coverage will appeal to both students and practising engineers alike written
by a respected expert in the field with a proven track record of publications in this field drawing upon considerable
experience within both industry and academia hoffmann s outstanding text will prove an invaluable resource for designers
practising engineers in the semiconductor device field and electronics systems industry as well as postgraduate students of
microelectronics electrical and computer engineering

the latest techniques for designing robust high performance integrated circuits in nanoscale technologies focusing on a new
technological paradigm this practical guide describes the interconnect centric design methodologies that are now the major
focus of nanoscale integrated circuits ics high performance integrated circuit design begins by discussing the dominant role
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of on chip interconnects and provides an overview of technology scaling the book goes on to cover data signaling power
management synchronization and substrate aware design specific design constraints and methodologies unique to each
type of interconnect are addressed this comprehensive volume also explains the design of specialized circuits such as
tapered buffers and repeaters for data signaling voltage regulators for power management and phase locked loops for
synchronization this is an invaluable resource for students researchers and engineers working in the area of high
performance ics coverage includes technology scaling interconnect modeling and extraction signal propagation and delay
analysis interconnect coupling noise global signaling power generation power distribution networks cad of power networks
techniques to reduce power supply noise power dissipation synchronization theory and tradeoffs synchronous system
characteristics on chip clock generation and distribution substrate noise in mixed signal ics techniques to reduce substrate
noise

this book provides a structured and comprehensive pathway through the complexities of electronic design automation eda
tools and processes it focuses on openlane and caravel eda tools due to their current major role in the open source ic design
ecosystem openlane provides a robust and flexible platform that automates the entire digital design flow from register
transfer level rtl to graphic data system ii gdsii making it an ideal tool for teaching and learning the physical design process
caravel on the other hand serves as an open source system on a chip soc platform allowing designers to integrate and test
their designs in a versatile real world environment it complements openlane by enabling users to package and validate their
designs bridging the gap between theoretical knowledge and practical implementation together these tools provide a way to
understand the full tape out process in a way that is accessible to students researchers and professionals alike

for those with a basic understanding of digital design this book teaches the essential skills to design digital integrated
circuits using verilog and the relevant extensions of systemverilog in addition to covering the syntax of verilog and
systemverilog the author provides an appreciation of design challenges and solutions for producing working circuits the
book covers not only the syntax and limitations of hdl coding but deals extensively with design problems such as
partitioning and synchronization helping you to produce designs that are not only logically correct but will actually work
when turned into physical circuits throughout the book many small examples are used to validate concepts and
demonstrate how to apply design skills this book takes readers who have already learned the fundamentals of digital design
to the point where they can produce working circuits using modern design methodologies it clearly explains what is useful
for circuit design and what parts of the languages are only software providing a non theoretical practical guide to robust
reliable and optimized hardware design and development produce working hardware covers not only syntax but also
provides design know how addressing problems such as synchronization and partitioning to produce working solutions
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usable examples numerous small examples throughout the book demonstrate concepts in an easy to grasp manner
essential knowledge covers the vital design topics of synchronization essential for producing working silicon asynchronous
interfacing techniques and design techniques for circuit optimization including partitioning

design of power management integrated circuits comprehensive resource on power management ics affording new levels of
functionality and applications with cost reduction in various fields design of power management integrated circuits is a
comprehensive reference for power management ic design covering the circuit design of main power management circuits
like linear and switched mode voltage regulators along with sub circuits such as power switches gate drivers and their
supply level shifters the error amplifier current sensing and control loop design circuits for protection and diagnostics as well
as aspects of the physical design like lateral and vertical power delivery pin out floor planning grounding supply guidelines
and packaging are also addressed a full chapter is dedicated to the design of integrated passives the text illustrates the
application of power management integrated circuits pmic to growth areas like computing the internet of things mobility
and renewable energy includes numerous real world examples case studies and exercises illustrating key design concepts
and techniques offering a unique insight into this rapidly evolving technology through the author s experience developing
pmics in both the industrial and academic environment design of power management integrated circuits includes
information on capacitive inductive and hybrid dc dc converters and their essential circuit blocks covering error amplifiers
comparators and ramp generators sensing protection and diagnostics covering thermal protection inductive loads and
clamping structures under voltage reference and power on reset generation integrated mos mom and mim capacitors
integrated inductors control loop design and pwm generation ensuring stability and fast transient response subharmonic
oscillations in current mode control analysis and circuit design for slope compensation dc behavior and dc related circuit
design covering power efficiency line and load regulation error amplifier dropout and power transistor sizing commonly used
level shifters including sizing rules and cascaded tapered driver sizing and optimization guidelines optimizing the physical
design considering packaging floor planning emi pinout pcb design and thermal design design of power management
integrated circuits is an essential resource on the subject for circuit designers ic designers system engineers and application
engineers along with advanced undergraduate students and graduate students in related programs of study

learn how to use estimation techniques to solve real world ic design problems and accelerate design processes with this
practical guide

unveiling the secrets of analog integrated circuits a comprehensive guide to design and implementation in a world driven by
electronic devices analog integrated circuits ics play a pivotal role enabling the seamless flow of information and the
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efficient operation of countless systems this comprehensive guide unlocks the secrets of analog ic design providing a
thorough understanding of the underlying principles concepts and techniques written with both experienced engineers and
newcomers to the field in mind this book takes a deep dive into the intricacies of analog ic design covering a wide range of
topics from the fundamentals to advanced applications delve into the world of passive components transistors and
operational amplifiers gaining insights into their characteristics and behavior explore the art of feedback filters oscillators
and data converters mastering the techniques to manipulate and shape signals with precision beyond the theoretical
foundations this guide also delves into the practical aspects of analog ic design guiding readers through circuit simulation
layout fabrication and testing with real world examples and insightful discussions you Il gain valuable insights into the
challenges and pitfalls of ic design learning how to overcome them and achieve successful implementations whether you re
looking to design high performance amplifiers precision filters or efficient power management circuits this book serves as an
invaluable resource providing the knowledge and tools you need to excel in this dynamic field join us on this exciting
journey into the realm of analog ic design where creativity innovation and technical prowess converge to shape the future of
electronics key features comprehensive coverage of analog ic design principles concepts and techniques in depth
exploration of passive components transistors and operational amplifiers detailed analysis of feedback filters oscillators and
data converters practical guidance on circuit simulation layout fabrication and testing real world examples and insightful
discussions to illustrate key concepts if you like this book write a review

intended for use in undergraduate senior level digital circuit design courses with advanced material sufficient for graduate
level courses progressive in content and form this text successfully bridges the gap between the circuit perspective and
system perspective of digital integrated circuit design beginning with solid discussions on the operation of electronic devices
and in depth analysis of the nucleus of digital design the text maintains a consistent logical flow of subject matter
throughout the revision addresses today s most significant and compelling industry topics including the impact of
interconnect design for low power issues in timing and clocking design methodologies and the tremendous effect of design
automation on the digital design perspective the revision reflects the ongoing evolution in digital integrated circuit design
especially with respect to the impact of moving into the deep submicron realm

integrated circuits ics are the building blocks of modern electronics they are found in everything from computers and
smartphones to cars and medical devices this book provides a comprehensive overview of the latest advances in integrated
circuit design and fabrication this book is written for a broad audience from students and engineers to professionals who
work in the field of integrated circuit design and fabrication it covers a wide range of topics including the basics of
integrated circuits integrated circuit design integrated circuit fabrication integrated circuit packaging integrated circuit
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applications the future of integrated circuits this book is written in a clear and concise style and it is well illustrated with
diagrams and figures it is also up to date with the latest advances in the field this book is a valuable resource for anyone
who wants to learn more about integrated circuits it is also a valuable reference for professionals who work in the field of
integrated circuit design and fabrication this book will help you to understand the basics of integrated circuits learn about
the latest advances in integrated circuit design and fabrication discover new applications for integrated circuits stay up to
date with the latest trends in the field of integrated circuits whether you are a student an engineer or a professional this
book is a valuable resource that you will refer to again and again if you like this book write a review on google books

mos integral circuit design aims to help in the design of integrated circuits especially large scale ones using mos technology
through teaching of techniques practical applications and examples the book covers topics such as design equation and
process parameters mos static and dynamic circuits logic design techniques system partitioning and layout techniques also
featured are computer aids such as logic simulation and mask layout as well as examples on simple mos design the text is
recommended for electrical engineers who would like to know how to use mos for integral circuit design

the only book on integrated circuits for optical communications that fully covers high speed ios plls cdrs and transceiver
design including optical communication the increasing demand for high speed transport of data has revitalized optical
communications leading to extensive work on high speed device and circuit design with the proliferation of the internet and
the rise in the speed of microprocessors and memories the transport of data continues to be the bottleneck motivating work
on faster communication channels design of integrated circuits for optical communications second edition deals with the
design of high speed integrated circuits for optical communication transceivers building upon a detailed understanding of
optical devices the book describes the analysis and design of critical building blocks such as transimpedance and limiting
amplifiers laser drivers phase locked loops oscillators clock and data recovery circuits and multiplexers the second edition of
this bestselling textbook has been fully updated with a tutorial treatment of broadband circuits for both students and
engineers new and unique information dealing with clock and data recovery circuits and multiplexers a chapter dedicated to
burst mode optical communications a detailed study of new circuit developments for optical transceivers an examination of
recent implementations in cmos technology this text is ideal for senior graduate students and engineers involved in high
speed circuit design for optical communications as well as the more general field of wireline communications

analog circuit design

we live in a time of great change in the electronics world the last several decades have seen unprecedented growth and
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advancement described by moore s law this observation stated that transistor density in integrated circuits doubles every 1
5 2 years this came with the simultaneous improvement of individual device perf mance as well as the reduction of device
power such that the total power of the resulting ics remained under control no trend remains constant forever and this is
unfortunately the case with moore s law the trouble began a number of years ago when cmos devices were no longer able
to proceed along the classical scaling trends key device parameters such as gate oxide thickness were simply no longer able
to scale as a result device o state currents began to creep up at an alarming rate these continuing problems with classical
scaling have led to a leveling off of ic clock speeds to the range of several ghz of course chips can be clocked higher but the
thermal issues become unmanageable this has led to the recent trend toward microprocessors with mul ple cores each
running at a few ghz at the most the goal is to continue improving performance via parallelism by adding more and more
cores instead of increasing speed the challenge here is to ensure that general purpose codes can be ef ciently parallelized
there is another potential solution to the problem of how to improve cmos technology performance three dimensional
integrated circuits 3d ics

design of power management integrated circuits comprehensive resource on power management ics affording new levels of
functionality and applications with cost reduction in various fields design of power management integrated circuits is a
comprehensive reference for power management ic design covering the circuit design of main power management circuits
like linear and switched mode voltage regulators along with sub circuits such as power switches gate drivers and their
supply level shifters the error amplifier current sensing and control loop design circuits for protection and diagnostics as well
as aspects of the physical design like lateral and vertical power delivery pin out floor planning grounding supply guidelines
and packaging are also addressed a full chapter is dedicated to the design of integrated passives the text illustrates the
application of power management integrated circuits pmic to growth areas like computing the internet of things mobility
and renewable energy includes numerous real world examples case studies and exercises illustrating key design concepts
and techniques offering a unique insight into this rapidly evolving technology through the author s experience developing
pmics in both the industrial and academic environment design of power management integrated circuits includes
information on capacitive inductive and hybrid dc dc converters and their essential circuit blocks covering error amplifiers
comparators and ramp generators sensing protection and diagnostics covering thermal protection inductive loads and
clamping structures under voltage reference and power on reset generation integrated mos mom and mim capacitors
integrated inductors control loop design and pwm generation ensuring stability and fast transient response subharmonic
oscillations in current mode control analysis and circuit design for slope compensation dc behavior and dc related circuit
design covering power efficiency line and load regulation error amplifier dropout and power transistor sizing commonly used
level shifters including sizing rules and cascaded tapered driver sizing and optimization guidelines optimizing the physical
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design considering packaging floor planning emi pinout pcb design and thermal design design of power management
integrated circuits is an essential resource on the subject for circuit designers ic designers system engineers and application
engineers along with advanced undergraduate students and graduate students in related programs of study
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