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CMOS: MIXED-SIGNAL CIRCUIT DESIGN
Unlike most books on filters, Analog and Digital Filter Design does not start from a position of mathematical complexity. It is
written to show readers how to design effective and working electronic filters. The background information and equations
from the first edition have been moved into an appendix to allow easier flow of the text while still providing the information
for those who are interested. The addition of questions at the end of each chapter as well as electronic simulation tools has
allowed for a more practical, user-friendly text. Provides a practical design guide to both analog and digital electronic filters
Includes electronic simulation tools Keeps heavy mathematics to a minimum

Design of Analog Integrated Circuits and Systems
It follows with a thorough treatment of design operational and operational transconductance amplifiers, and concludes with
a unified presentation of sample-data and continuous-time signal processing systems.

Design of Analog Circuits Through Symbolic Analysis
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Equips students with essential industry-relevant knowledge through in-depth explanations, practical applications, examples,
and exercises.

Analog Integrated Circuit Design Automation
This book deals with the analysis and design of analog integrated circuits that form the basis of present-day communication
systems. The material is intended to be a textbook for class use but should also be a valuable source of information for a
practicing engineer. Both bipolar and MOS transistor circuits are analyzed and many numerical examples are used to
illustrate the analysis and design techniques developed in this book. A set of problems is presented at the end of the book
which covers the subject matter of the whole book. The book has originated out of a senior-level course on nonlinear,
analog integrated circuits at the University of California at Berkeley. The material contained in this book has been taught by
the first author for several years and the book has been class tested for six semesters. This along with feedback from the
students is reflected in the organization and writing of the text. We expect that the students have had an introductory
course in analog circuits so that they are familiar with some of the basic analysis techniques and also with the operating
principles of the various semiconductor devices. Several important, basic circuits and concepts are reviewed as the subject
matter is developed.

Design with Operational Amplifiers and Analog Integrated Circuits
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.
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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.

Intuitive Analog Circuit Design
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-ofchapter problems In-depth coverage of both analog and digital circuit-level design 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

Analog and Switching Circuit Design
Presenting a comprehensive overview of the design automation algorithms, tools, and methodologies used to design
Page 3/15

File Type PDF Analog Integrated Circuit Design 2nd Edition Solutions
integrated circuits, the Electronic Design Automation for Integrated Circuits Handbook is available in two volumes. The
second volume, EDA for IC Implementation, Circuit Design, and Process Technology, thoroughly examines real-time logic to
GDSII (a file format used to transfer data of semiconductor physical layout), analog/mixed signal design, physical
verification, and technology CAD (TCAD). Chapters contributed by leading experts authoritatively discuss design for
manufacturability at the nanoscale, power supply network design and analysis, design modeling, and much more. Save on
the complete set.

Analog Integrated Circuit Design by Simulation: Techniques, Tools, and Methods
This book presents theory, design methods and novel applications for integrated circuits for analog signal processing. The
discussion covers a wide variety of active devices, active elements and amplifiers, working in voltage mode, current mode
and mixed mode. This includes voltage operational amplifiers, current operational amplifiers, operational transconductance
amplifiers, operational transresistance amplifiers, current conveyors, current differencing transconductance amplifiers, etc.
Design methods and challenges posed by nanometer technology are discussed and applications described, including signal
amplification, filtering, data acquisition systems such as neural recording, sensor conditioning such as biomedical implants,
actuator conditioning, noise generators, oscillators, mixers, etc. Presents analysis and synthesis methods to generate all
circuit topologies from which the designer can select the best one for the desired application; Includes design guidelines for
active devices/elements with low voltage and low power constraints; Offers guidelines for selecting the right active
devices/elements in the design of linear and nonlinear circuits; Discusses optimization of the active devices/elements for
process and manufacturing issues of nanometer technology.

Analysis and Design of Analog Integrated Circuits
This unique book contains all topics of importance to the analog designer which are essential to obtain sufficient insights to
do a thorough job. The book starts with elementary stages in building up operational amplifiers. The synthesis of opamps is
covered in great detail. Many examples are included, operating at low supply voltages. Chapters on noise, distortion, filters,
ADC/DACs and oscillators follow. These are all based on the extensive amount of teaching that the author has carried out
world-wide.

Analog Circuit Design
When it comes to electronics, demand grows as technology shrinks. From consumer and industrial markets to military and
aerospace applications, the call is for more functionality in smaller and smaller devices. Culled from the second edition of
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the best-selling Electronics Handbook, Microelectronics, Second Edition presents a summary of the current state of
microelectronics and its innovative directions. This book focuses on the materials, devices, and applications of
microelectronics technology. It details the IC design process and VLSI circuits, including gate arrays, programmable logic
devices and arrays, parasitic capacitance, and transmission line delays. Coverage ranges from thermal properties and
semiconductor materials to MOSFETs, digital logic families, memory devices, microprocessors, digital-to-analog and analogto-digital converters, digital filters, and multichip module technology. Expert contributors discuss applications in machine
vision, ad hoc networks, printing technologies, and data and optical storage systems. The book also includes defining terms,
references, and suggestions for further reading. This edition features two new sections on fundamental properties and
semiconductor devices. With updated material and references in every chapter, Microelectronics, Second Edition is an
essential reference for work with microelectronics, electronics, circuits, systems, semiconductors, logic design, and
microprocessors.

Digital Integrated Circuit Design
Design of CMOS Phase-Locked Loops
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.

Designing Analog Chips
Analog Circuit Design: Discrete and Integrated is written by enthusiastic circuit practitioner, Sergio Franco. This text places
great emphasis on developing intuition and physical insight. The numerous examples and problems have been carefully
thought out to promote problem solving methodologies of the type engineers apply daily on the job. Each chapter provides
a fairly comprehensive coverage of its title subject. SPICE has been integrated throughout the text both as a pedagogical
aid to confer more immediately to a new concept, and as a validation tool for hand calculations. PSPICE is used to bring out
nuances that would be too complex for hand calculations.

Analog Integrated Circuits for Communication
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Analog Circuits Cookbook is a collection of tried and tested recipes form the masterchef of analog and RF design. Based on
articles from Electronics World, this book provides a diet of high quality design techniques and applications, and proven
ciruit designs, all concerned with the analog, RF and interface fields of electronics. Ian Hickman uses illustrations and
examples rather than tough mathematical theory to present a wealth of ideas and tips based on his own workbench
experience. This second edition includes 10 of Hickman's latest articles, alongside 20 of his most popular classics. The new
material includes articles on power supplies, filters using negative resistance, phase noise and video surveillance systems.
Essential reading for all circuit design professionals and advanced hobbyists Contains 10 of Ian Hickman's latest articles,
alongside 20 of his most popular classics

Design of Analog CMOS Integrated Circuits
Combines theory with real-life applications to deliver a straight forward look at analog design principles and techniques.
This book is intended for a design-oriented course in applications with operational amplifiers and analog ICs. It also serves
as a comprehensive reference for practicing engineers.

Analog Integrated Circuit Design, 2nd Edition
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 being challenged to develop sophisticated
analog solutions. This comprehensive source book of circuit design solutions aids engineers with elegant and practical
design techniques that focus on common analog 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. This is the companion volume to
the successful Analog Circuit Design: A Tutorial Guide to Applications and Solutions (October 2011), which has sold over
5000 copies in its the first 6 months of since publication. It extends the Linear Technology collection of application notes,
which provides analog experts with a full collection of reference designs and problem solving insights to apply to their own
engineering challenges Full support package including online resources (LTSpice) Contents include more application notes
on power management, and data conversion and signal conditioning circuit solutions, plus an invaluable circuit collection of
reference designs

CMOS analog circuit design
This introduction to basic circuit design reviews a variety of semiconductor devices, integrated structures, analog circuits
and low-power switching circuits. It covers the electrical characteristics and applications of semiconductor devices, and
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introduces the concept of CAD design.

Analog Circuit Design Volume Three
The Fifth Edition of this academically rigorous text provides a comprehensive treatment of analog integrated circuit analysis
and design starting from the basics and through current industrial practices. The authors combine bipolar, CMOS and
BiCMOS analog integrated-circuit design into a unified treatment that stresses their commonalities and highlights their
differences. The comprehensive coverage of the material will provide the student with valuable insights into the relative
strengths and weaknesses of these important technologies.

Integrated Circuits for Analog Signal Processing
Analysis and Design of Analog Integrated Circuits
Analog Circuit Design

Analog Circuits Cookbook
Electronic Circuit Analysis is designed to serve students of a two semester undergraduate course on electronic circuit
analysis. It builds on the subject from its basic principles over fifteen chapters, providing detailed coverage on the design
and analysis of electronic circuits.

Analog Circuit Design: Discrete & Integrated
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-perstage 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.
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RF 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.

EDA for IC Implementation, Circuit Design, and Process Technology
"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 "

Analog and Digital Filter Design
This book introduces readers to a variety of tools for analog layout design automation. After discussing the placement and
routing problem in electronic design automation (EDA), the authors overview a variety of automatic layout generation tools,
as well as the most recent advances in analog layout-aware circuit sizing. The discussion includes different methods for
automatic placement (a template-based Placer and an optimization-based Placer), a fully-automatic Router and an empiricalbased Parasitic Extractor. The concepts and algorithms of all the modules are thoroughly described, enabling readers to
reproduce the methodologies, improve the quality of their designs, or use them as starting point for a new tool. All the
methods described are applied to practical examples for a 130nm design process, as well as placement and routing
benchmark sets.

Analog IC Design
A comprehensive introduction to CMOS and bipolar analog IC design. The book presumes no prior knowledge of linear
design, making it comprehensible to engineers with a non-analog back-ground. The emphasis is on practical design,
covering the entire field with hundreds of examples to explain the choices. Concepts are presented following the history of
their discovery. Content: 1. Devices Semiconductors, The Bipolar Transistor, The Integrated Circuit, Integrated NPN
Transistors, The Case of the Lateral PNP Transistor, CMOS Transistors, The Substrate PNP Transistor, Diodes, Zener Diodes,
Resistors, Capacitors, CMOS vs. Bipolar; 2. Simulation, DC Analysis, AC Analysis, Transient Analysis, Variations, Models,
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Diode Model, Bipolar Transis-tor Model, Model for the Lateral PNP Transistor, MOS Transistor Models, Resistor Models,
Models for Capacitors; 3. Current Mirrors; 4. Differential Pairs; 5. Current Sources; 6. Time Out: Analog Measures, dB, RMS,
Noise, Fourier Analysis, Distortion, Frequency Compensation; 7. Bandgap References; 8. Op Amps; 9. Comparators; 10.
Transimpedance Amplifiers; 11. Timers and Oscillators; 12. Phase-Locked Loops; 13. Filters; 14. Power, Linear Regulators,
Low Drop-Out Regulators, Switching Regulators, Linear Power Amplifiers, Switching Power Am-plifiers; 15. A to D and D to A,
The Delta-Sigma Converter; 16. Odds and Ends, Gilbert Cell, Multipliers, Peak Detectors, Rectifiers and Averaging Circuits,
Thermometers, Zero-Crossing Detectors; 17. Layout.

Microelectronics
This book, first published in 2004, is an expanded and revised edition of Tom Lee's acclaimed RFIC text.

Analog Integrated Circuit Design Automation
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.

The Design of CMOS Radio-Frequency Integrated Circuits
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 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
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effects

Analog Circuit Design Volume 2
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

Analog Integrated Circuits
Analog Integrated Circuits deals with the design and analysis of modem analog circuits using integrated bipolar and fieldeffect transistor technologies. This book is suitable as a text for a one-semester course for senior level or first-year graduate
students as well as a reference work for practicing engin eers. Advanced students will also find the text useful in that some
of the material presented here is not covered in many first courses on analog circuits. Included in this is an extensive
coverage of feedback amplifiers, current-mode circuits, and translinear circuits. Suitable background would be fundamental
courses in electronic circuits and semiconductor devices. This book contains numerous examples, many of which include
commercial analog circuits. End-of-chapter problems are given, many illustrating practical circuits. Chapter 1 discuses the
models commonly used to represent devices used in modem analog integrated circuits. Presented are models for bipolar
junction transistors, junction diodes, junction field-effect transistors, and metal-oxide semiconductor field-effect transistors.
Both large-signal and small-signal models are developed as well as their implementation in the SPICE circuit simulation
program. The basic building blocks used in a large variety of analog circuits are analyzed in Chapter 2; these consist of
current sources, dc level-shift stages, single-transistor gain stages, two-transistor gain stages, and output stages. Both
bipolar and field-effect transistor implementations are presented. Chapter 3 deals with operational amplifier circuits. The
four basic op-amp circuits are analyzed: (1) voltage-feedback amplifiers, (2) current-feedback amplifiers, (3) currentdifferencing amplifiers, and (4) transconductance ampli fiers. Selected applications are also presented.
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Radio Frequency Integrated Circuits and Systems
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. Mixed-signal design is performed in industry by a select few gurus . The techniques can be found in hard-to-digest
technical papers.

Electronic Circuit Analysis:
It’s Back! New chapters, examples, and insights; all infused with the timeless concepts and theories that have helped RF
engineers for the past 25 years! RF circuit design is now more important than ever as we find ourselves in an increasingly
wireless world. Radio is the backbone of today’s wireless industry with protocols such as Bluetooth, Wi-Fi, WiMax, and
ZigBee. Most, if not all, mobile devices have an RF component and this book tells the reader how to design and integrate
that component in a very practical fashion. This book has been updated to include today's integrated circuit (IC) and systemlevel design issues as well as keeping its classic "wire lead" material. Design Concepts and Tools Include •The Basics:
Wires, Resistors, Capacitors, Inductors •Resonant Circuits: Resonance, Insertion Loss •Filter Design: High-pass, Bandpass,
Band-rejection •Impedance Matching: The L Network, Smith Charts, Software Design Tools •Transistors: Materials, Y
Parameters, S Parameters •Small Signal RF Amplifier: Transistor Biasing, Y Parameters, S Parameters •RF Power Amplifiers:
Automatic Shutdown Circuitry , Broadband Transformers, Practical Winding Hints •RF Front-End: Architectures, SoftwareDefined Radios, ADC’s Effects •RF Design Tools: Languages, Flow, Modeling Check out this book’s companion Web site at:
http://www.elsevierdirect.com/companion.jsp?ISBN=9780750685184 for full-color Smith Charts and extra content!
*Completely updated but still contains its classic timeless information *Two NEW chapters on RF Front-End Design and RF
Design Tools *Not overly math intensive, perfect for the working RF and digital professional that need to build analog-RFWireless circuits

Analog Integrated Circuit Design, 2nd Edition
This book introduces readers to a variety of tools for analog layout design automation. After discussing the placement and
routing problem in electronic design automation (EDA), the authors overview a variety of automatic layout generation tools,
as well as the most recent advances in analog layout-aware circuit sizing. The discussion includes different methods for
automatic placement (a template-based Placer and an optimization-based Placer), a fully-automatic Router and an empiricalPage 11/15
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based Parasitic Extractor. The concepts and algorithms of all the modules are thoroughly described, enabling readers to
reproduce the methodologies, improve the quality of their designs, or use them as starting point for a new tool. All the
methods described are applied to practical examples for a 130nm design process, as well as placement and routing
benchmark sets.

Analog Design Essentials
This newly revised and expanded edition of the 2003 Artech House classic, Radio Frequency Integrated Circuit Design,
serves as an up-to-date, practical reference for complete RFIC know-how. The second edition includes numerous updates,
including greater coverage of CMOS PA design, RFIC design with on-chip components, and more worked examples with
simulation results. By emphasizing working designs, this book practically transports you into the authorsOCO own RFIC lab
so you can fully understand the function of each design detailed in this book. Among the RFIC designs examined are RF
integrated LC-based filters, VCO automatic amplitude control loops, and fully integrated transformer-based circuits, as well
as image reject mixers and power amplifiers.If you are new to RFIC design, you can benefit from the introduction to basic
theory so you can quickly come up to speed on how RFICs perform and work together in a communications device. A
thorough examination of RFIC technology guides you in knowing when RFICs are the right choice for designing a
communication device. This leading-edge resource is packed with over 1,000 equations and more than 435 illustrations that
support key topics."

Analog Circuit Design
Publisher's Note: Products purchased from Third Party sellers are not guaranteed by the publisher for quality, authenticity,
or access to any online entitlements included with the product. 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 sourcePage 12/15
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follower and common-source output stages•Fully differential OTAs and opamps

Radio Frequency Integrated Circuit Design
CMOS Analog Integrated Circuits
This slide book presents, explains, and shows how to understand, develop, and use semiconductor devices to model,
analyze, and design transistor-level analog integrated circuits (ICs) with and without feedback using bipolar and CMOS
technologies. The underlying aim is to cultivate and develop insight and intuition for how semiconductor devices work
individually and collectively in microelectronic circuits. For this, the presentation seeks to furnish an intuitive view of ICs
that transcends mathematical and algebraic formulations to empower engineers with the tools necessary to design ICs that
perform practical and complex analog functions.

Analog Integrated Circuit Design
The impact of digital integrated circuits on our modern society has been pervasive. They are the enabling technology of the
current computer and information-technology revolution. This is largely true because of the immense amount of signal and
computer processing that can be realized in a single integrated circuit; modern IC's may contain millions of logic gates. This
text book is intended to take a reader having only a minimal background and knowledge in electronics to the point where
they can design state-of-the-art digital integrated circuits. Designing high-performance digital integrated circuits requires
expertise in many different areas. These include semiconductor physics, integrated circuit processing, transistor-level
design, logic-level design, system-level design, testing, etc. Aspects of these topics are covered throughout this text,
although the emphasis is on transistor-level design of digital integrated circuits and systems. This is in contrast to the
perspective in many other texts, which takes a system-level or VLSI approach where transistor-level details are minimized.
It is the author's belief that before system-level considerations can be properly evaluated, an in-depth tranisistor-level
understanding must first be obtained. Important system-level considerations such as timing, pipe-lining, clock distribution,
and system building blocks are covered in detail, but the emphasis on transistors first. Throughout the book, physical and
intuitive explanations are given, and although mathematical quantitative analysis of many circuits have necessarily been
presented, Martin has attempted not to "miss seeing the forest because of the trees". This book presents the critical
underlying concepts without becoming entangled in tedious and over-complicated circuit analyses. It is intended for
senior/graduate level students in electrical and computer engineering. This course assumes the Sedra/Smith Microelectronic
Circuits course as a prerequisite.
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