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The Art Of Analog Layout
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.
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
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 fundamental
relationships and, in many cases, providing practical illustrative examples to
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demonstrate the inherent basic interrelationships and trade-offs. Trade-offs in Analog
Circuit Design draws together 34 contributions from some of the world's most eminent
analog circuits-and-systems designers to provide, for the first time, a comprehensive
text devoted to a very important and timely approach to analog circuit design.
???????????
This book covers the fundamental knowledge of layout design from the ground up,
addressing both physical design, as generally applied to digital circuits, and analog
layout. Such knowledge provides the critical awareness and insights a layout designer
must possess to convert a structural description produced during circuit design into the
physical layout used for IC/PCB fabrication. The book introduces the technological
know-how to transform silicon into functional devices, to understand the technology for
which a layout is targeted (Chap. 2). Using this core technology knowledge as the
foundation, subsequent chapters delve deeper into specific constraints and aspects of
physical design, such as interfaces, design rules and libraries (Chap. 3), design flows
and models (Chap. 4), design steps (Chap. 5), analog design specifics (Chap. 6), and
finally reliability measures (Chap. 7). Besides serving as a textbook for engineering
students, this book is a foundational reference for today’s circuit designers.
Unlike books currently on the market, this book attempts to satisfy two goals: combine
circuits and electronics into a single, unified treatment, and establish a strong
connection with the contemporary world of digital systems. It will introduce a new way
of looking not only at the treatment of circuits, but also at the treatment of introductory
coursework in engineering in general. Using the concept of ''abstraction,'' the book
attempts to form a bridge between the world of physics and the world of large computer
systems. In particular, it attempts to unify electrical engineering and computer science
as the art of creating and exploiting successive abstractions to manage the complexity
of building useful electrical systems. Computer systems are simply one type of
electrical systems. +Balances circuits theory with practical digital electronics
applications. +Illustrates concepts with real devices. +Supports the popular circuits and
electronics course on the MIT OpenCourse Ware from which professionals worldwide
study this new approach. +Written by two educators well known for their innovative
teaching and research and their collaboration with industry. +Focuses on contemporary
MOS technology.
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.
Integrated circuits are fundamental electronic components in biomedical, automotive
and many other technical systems. A small, yet crucial part of a chip consists of analog
circuitry. This part is still in large part designed by hand and therefore represents not
only a bottleneck in the design flow, but also a permanent source of design errors
responsible for re-designs, costly in terms of wasted test chips and in terms of lost time-
to-market. Layout design is the step of the analog design flow with the least support by
commercially available, computer-aided design tools. This book provides a survey of
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promising new approaches to automated, analog layout design, which have been
described recently and are rapidly being adopted in industry.
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.
Integrated Circuit Mask Design teaches integrated circuit (IC) processes, mask design
techniques, and fundamental device concepts in everyday language. It develops ideas from
the ground up, building complex concepts out of simple ones, constantly reinforcing what has
been taught with examples, self-tests and sidebars covering the motivation behind the material
covered.
This book presents an innovative methodology for the automatic generation of analog
integrated circuits (ICs) layout, based on template descriptions and on evolutionary
computational techniques. A design automation tool, LAYGEN II was implemented to validate
the proposed approach giving special emphasis to reusability of expert design knowledge and
to efficiency on retargeting operations.
This title introduces state-of-the-art design principles for SOI circuit design, and is primarily
concerned with circuit-related issues. It considers SOI material in terms of implementation that
is promising or has been used elsewhere in circuit development, with historical perspective
where appropriate.
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 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
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In this book, innovative research using artificial neural networks (ANNs) is conducted to
automate the placement task in analog integrated circuit layout design, by creating a
generalized model that can generate valid layouts at push-button speed. Further, it exploits
ANNs generalization and push-button speed prediction (once fully trained) capabilities, and
details the optimal description of the input/output data relation. The description developed here
is chiefly reflected in two of the systems characteristics: the shape of the input data and the
minimized loss function. In order to address the latter, abstract and segmented descriptions of
both the input data and the objective behavior are developed, which allow the model to identify,
in newer scenarios, sub-blocks which can be found in the input data. This approach yields
device-level descriptions of the input topology that, for each device, focus on describing its
relation to every other device in the topology. By means of these descriptions, an unfamiliar
overall topology can be broken down into devices that are subject to the same constraints as a
device in one of the training topologies. In the experimental results chapter, the trained ANNs
are used to produce a variety of valid placement solutions even beyond the scope of the
training/validation sets, demonstrating the models effectiveness in terms of identifying common
components between newer topologies and reutilizing the acquired knowledge. Lastly, the
methodology used can readily adapt to the given problems context (high label production cost),
resulting in an efficient, inexpensive and fast model.
This is a book about real-world design techniques for analog circuits: amplifiers, filters,
injection-locked oscillators, phase-locked loops, transimpedance amplifiers, group delay
correction circuits, notch filters, and spectrum regrowth in digital radio frequency (RF)
transmitters, etc. The book offers practical solutions to analog and RF problems, helping the
reader to achieve high-performance circuit and system design. A variety of issues are covered,
such as: How to flatten group delay of filters How to use reciprocity to advantage How to
neutralize a parasitic capacitance How to deepen a notch by adding only two components to
the network How to demodulate a signal using the secant waveform and its benefit How to
flatten the frequency response of a diode detector When to use a transimpedance amplifier
and how to maximize its performance How to recover non-return-to-zero (NRZ) data when
alternating current (AC) coupling is required Why phase noise corrupts adjacent
communication channels Simple method to prevent false locking in phase-locked loops How to
improve the bandwidth of amplification by using current conveyors A very simple impedance
matching technique requiring only one reactive component How to use optimization
Quadrature distortion and cross-rail interference This book is meant to be a handbook (or a
supplemental textbook) for students and practitioners in the design of analog and RF circuitry
with primary emphasis on practical albeit sometimes unorthodox circuit realizations. Equations
and behavioral simulations result in an abundance of illustrations, following a "words and
pictures" easy-to-understand approach. Teachers will find the book an important supplement to
a standard analog and RF course, or it may stand alone as a textbook. Working engineers may
find it useful as a handbook by bookmarking some of the step-by-step procedures, e.g., the
section on simplified impedance matching or group delay flattening.
Provides information on designing easy-to-use interfaces.
Focused on the field of knowledge lying between digital and analog circuit theory, this new text
will help engineers working with digital systems shorten their product development cycles and
help fix their latest design problems. The scope of the material covered includes signal
reflection, crosstalk, and noise problems which occur in high speed digital machines (above 10
megahertz). This volume will be of practical use to digital logic designers, staff and senior
communications scientists, and all those interested in digital design.
Verbal explanations are favored over mathematical formulas, graphs are kept to a minimum,
and line drawings are used in this user-friendly book. Clear guidance and advice are provided
for those professionals who lay out analog circuits. KEY TOPICS: Matching of resistors and
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capacitors: Includes causes of mismatch, particularly the hydrogen effect and package shift.
MOS Transistors: Covers a brief history of floating gate devices, EPROM and EEPROM.
Applications of MOS transistors: Expands information on failure mechanisms, including
BVdss/Bvdii, SILC, NBTI/PTBI and GIDL and the difference between electrical and
electrothermal SOA. Consideration of failure mechanisms as crucial to layout: Integrates
further information into many chapters covering various devices. Standard bipolar, polygate
CMOS and analog BiCMOS: Covers all three fundamental processes. MARKET: A valuable
reference for professional layout designers.
Circuit Design = Science + Art! Designers need a skilled “gut feeling” about circuits and
related analytical techniques, plus creativity, to solve all problems and to adhere to the
specifications, the written and the unwritten ones. You must anticipate a large number of
influences, like temperature effects, supply voltages changes, offset voltages, layout parasitics,
and numerous kinds of technology variations to end up with a circuit that works. This is
challenging for analog, custom-digital, mixed-signal or RF circuits, and often researching new
design methods in relevant journals, conference proceedings and design tools gives the
impression unfortunately that just a “wild bunch” of “advanced techniques” exist. On the other
hand, state-of-the-art tools nowadays indeed offer a good cockpit to steer the design flow,
which include clever statistical methods and optimization techniques. Actually, this almost
presents a second breakthrough, like the introduction of circuit simulators 40 years ago! Users
can now conveniently analyze all the problems (discover, quantify, verify), and even exploit
them, for example for optimization purposes. Most designers are caught up on everyday
problems, so we fit that “wild bunch” into a systematic approach for variation-aware design, a
designer’s field guide and more. That is where this book can help! Circuit Design: Anticipate,
Analyze, Exploit Variations starts with best-practise manual methods and links them tightly to
up-to-date automation algorithms. We provide many tractable examples and explain key
techniques you have to know. We then enable you to select and setup suitable methods for
each design task – knowing their prerequisites, advantages and, as too often overlooked, their
limitations as well. The good thing with computers is that you yourself can often verify amazing
things with little effort, and you can use software not only to your direct advantage in solving a
specific problem, but also for becoming a better skilled, more experienced engineer.
Unfortunately, EDA design environments are not good at all to learn about advanced numerics.
So with this book we also provide two apps for learning about statistic and optimization directly
with circuit-related examples, and in real-time so without the long simulation times. This helps
to develop a healthy statistical gut feeling for circuit design. The book is written for engineers,
students in engineering and CAD / methodology experts. Readers should have some
background in standard design techniques like entering a design in a schematic capture and
simulating it, and also know about major technology aspects.
Analog integrated circuits are very important as interfaces between the digital parts of
integrated electronic systems and the outside world. A large portion of the effort involved in
designing these circuits is spent in the layout phase. Whereas the physical design of digital
circuits is automated to a large extent, the layout of analog circuits is still a manual, time-
consuming and error-prone task. This is mainly due to the continuous nature of analog signals,
which causes analog circuit performance to be very sensitive to layout parasitics. The parasitic
elements associated with interconnect wires cause loading and coupling effects that degrade
the frequency behaviour and the noise performance of analog circuits. Device mismatch and
thermal effects put a fundamental limit on the achievable accuracy of circuits. For successful
automation of analog layout, advanced place and route tools that can handle these critical
parasitics are required. In the past, automatic analog layout tools tried to optimize the layout
without quantifying the performance degradation introduced by layout parasitics. Therefore, it
was not guaranteed that the resulting layout met the specifications and one or more layout
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iterations could be needed. In Analog Layout Generation for Performance and
Manufacturability, the authors propose a performance driven layout strategy to overcome this
problem. In this methodology, the layout tools are driven by performance constraints, such that
the final layout, with parasitic effects, still satisfies the specifications of the circuit. The
performance degradation associated with an intermediate layout solution is evaluated at
runtime using predetermined sensitivities. In contrast with other performance driven layout
methodologies, the tools proposed in this book operate directly on the performance
constraints, without an intermediate parasitic constraint generation step. This approach makes
a complete and sensible trade-off between the different layout alternatives possible at runtime
and therefore eliminates the possible feedback route between constraint derivation, placement
and layout extraction. Besides its influence on the performance, layout also has a profound
impact on the yield and testability of an analog circuit. In Analog Layout Generation for
Performance and Manufacturability, the authors outline a new criterion to quantify the
detectability of a fault and combine this with a yield model to evaluate the testability of an
integrated circuit layout. They then integrate this technique with their performance driven
routing algorithm to produce layouts that have optimal manufacturability while still meeting their
performance specifications. Analog Layout Generation for Performance and Manufacturability
will be of interest to analog engineers, researchers and students.
Handmade Electronic Music: The Art of Hardware Hacking provides a long-needed, practical,
and engaging introduction for students of electronic music, installation and sound-art to the
craft of making--as well as creatively cannibalizing--electronic circuits for artistic purposes.
Designed for practioners and students of electronic art, it provides a guided tour through the
world of electronics, encouraging artists to get to know the inner workings of basic electronic
devices so they can creatively use them for their own ends. Handmade Electronic Music
introduces the basic of practical circuitry while instructing the student in basic electronic
principles, always from the practical point of view of an artist. It teaches a style of intuitive and
sensual experimentation that has been lost in this day of prefabricated electronic musical
instruments whose inner workings are not open to experimentation. It encourages artists to
transcend their fear of electronic technology to launch themselves into the pleasure of working
creatively with all kinds of analog circuitry.
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 empirical-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.
Operational Amplifier Speed and Accuracy Improvement proposes a new methodology for the
design of analog integrated circuits. The usefulness of this methodology is demonstrated
through the design of an operational amplifier. This methodology consists of the following
iterative steps: description of the circuit functionality at a high level of abstraction using signal
flow graphs; equivalent transformations and modifications of the graph to the form where all
important parameters are controlled by dedicated feedback loops; and implementation of the
structure using a library of elementary cells. Operational Amplifier Speed and Accuracy
Improvement shows how to choose structures and design circuits which improve an
operational amplifier's important parameters such as speed to power ratio, open loop gain,
common-mode voltage rejection ratio, and power supply rejection ratio. The same approach is
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used to design clamps and limiting circuits which improve the performance of the amplifier
outside of its linear operating region, such as slew rate enhancement, output short circuit
current limitation, and input overload recovery.
Despite the fact that in the digital domain, designers can take full benefits of IPs and design
automation tools to synthesize and design very complex systems, the analog designers’ task
is still considered as a ‘handcraft’, cumbersome and very time consuming process. Thus,
tremendous efforts are being deployed to develop new design methodologies in the analog/RF
and mixed-signal domains. This book collects 16 state-of-the-art contributions devoted to the
topic of systematic design of analog, RF and mixed signal circuits. Divided in the two parts
Methodologies and Techniques recent theories, synthesis techniques and design
methodologies, as well as new sizing approaches in the field of robust analog and mixed signal
design automation are presented for researchers and R/D engineers.
The Art of City Sketching: A Field Manual guides you through the laborious and
sometimes complex process of sketching what you see in the built environment
so that you can learn to draw what you imagine. Illustrated with hundreds of
drawings by students and professionals of cityscapes around Europe and the
United States, the book helps you develop your conceptual drawing skills so that
you can communicate graphically to represent the built environment. Short
exercises, projects, drawing tips, step-by-step demonstrations, and composition
do's and don'ts make it easy for you to get out into the city and experiment in
your own work. Author Michael Abrams uses his experience as a field sketching
instructor, to show you that by drawing, you can discover, analyze, and
comprehend the built environment.
Many interesting design trends are shown by the six papers on operational
amplifiers (Op Amps). Firstly. there is the line of stand-alone 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 low-voltage 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.
In this companion text to Analog Circuit Design: Art, Science, and Personalities,
seventeen contributors present more tutorial, historical, and editorial viewpoints
on subjects related to analog circuit design. By presenting divergent methods and
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views of people who have achieved some measure of success in their field, the
book encourages readers to develop their own approach to design. In addition,
the essays and anecdotes give some constructive guidance in areas not usually
covered in engineering courses, such as marketing and career development.
*Includes visualizing operation of analog circuits *Describes troubleshooting for
optimum circuit performance *Demonstrates how to produce a saleable product
MASTER IC LAYOUT WITHOUT AN ENGINEERING BACKGROUND! Tto new
chip applications such as cell phones, personal digital assistants, and consumer
electronics, electronic semiconductor usage has exploded, creating an
unprecedented demand for technicians skilled in CMOS and bipolar design and
layout. In IC LAYOUT BASICS, you get the same top-notch material utilized in
IBM’s successful training courses. This essential primerbrings you up to speed
on: * Integrated circuit processes * Layout techniques * Fundamental device
concepts * Wafer processes Writing for technicians without an engineering
degree , the authors present concepts from the ground up, building on the simple
until the complex becomes crystal clear. Examples, self-tests, and sidebars
reinforce the material and make it all quick and painless. For maximum retention,
each chapter includes preview points, "motivation" boxes, and executive
summaries.
This volume concentrates on three topics: mixed analog--digital circuit design,
sensor interface circuits and communication circuits. The book comprises six
papers on each topic of a tutorial nature aimed at improving the design of analog
circuits. The book is divided into three parts. Part I: Mixed Analog--Digital Circuit
Design considers the largest growth area in microelectronics. Both standard
designs and ASICs have begun integrating analog cells and digital sections on
the same chip. The papers cover topics such as groundbounce and supply-line
spikes, design methodologies for high-level design and actual mixed
analog--digital designs. Part II: Sensor Interface Circuits describes various types
of signal conditioning circuits and interfaces for sensors. These include interface
solutions for capacitive sensors, sigma--delta modulation used to combine a
microprocessor compatible interface with on chip CMOS sensors, injectable
sensors and responders, signal conditioning circuits and sensors combined with
indirect converters. Part III: Communication Circuits concentrates on systems
and implemented circuits for use in personal communication systems. These
have applications in cordless telephones and mobile telephone systems for use
in cellular networks. A major requirement for these systems is low power
consumption, especially when operating in standby mode, so as to maximise the
time between battery recharges.
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
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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.
This comprehensive volume covers both elementary and advanced analog and
digital circuit simulation using PSpice. The text includes many worked examples,
circuit diagrams, tables, and code listings. It also compares practical results with
those obtained from simulation.
Newnes has worked with Robert Pease, a leader in the field of analog design to
select the very best design-specific material that we have to offer. The Newnes
portfolio has always been know for its practical no nonsense approach and our
design content is in keeping with that tradition. This material has been chosen
based on its timeliness and timelessness. Designers will find inspiration between
these covers highlighting basic design concepts that can be adapted to today's
hottest technology as well as design material specific to what is happening in the
field today. As an added bonus the editor of this reference tells you why this is
important material to have on hand at all times. A library must for any design
engineers in these fields. *Hand-picked content selected by analog design legend
Robert Pease *Proven best design practices for op amps, feedback loops, and all
types of filters *Case histories and design examples get you off and running on
your current project
This book illustrates a variety of circuit designs on plastic foils and provides all the
information needed to undertake successful designs in large-area electronics. The
authors demonstrate architectural, circuit, layout, and device solutions and explain the
reasons and the creative process behind each. Readers will learn how to keep under
control large-area technologies and achieve robust, reliable circuit designs that can
face the challenges imposed by low-cost low-temperature high-throughput
manufacturing.
Analog Circuit Design
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
The Art of Analog LayoutPrentice Hall
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This book includes basic methodologies, review of basic electrical rules and how they
apply, design rules, IC planning, detailed checklists for design review, specific layout
design flows, specialized block design, interconnect design, and also additional
information on design limitations due to production requirements. *Practical, hands-on
approach to CMOS layout theory and design *Offers engineers and technicians the
training materials they need to stay current in circuit design technology. *Covers
manufacturing processes and their effect on layout and design decisions
This book presents a detailed summary of research on automatic layout of device-level
analog circuits that was undertaken in the late 1980s and early 1990s at Carnegie
Mellon University. We focus on the work behind the creation of the tools called KOAN
and ANAGRAM II, which form part of the core of the CMU ACACIA analog CAD
system. KOAN is a device placer for custom analog cells; ANANGRAM II a detailed
area router for these analog cells. We strive to present the motivations behind the
architecture of these tools, including detailed discussion of the subtle technology and
circuit concerns that must be addressed in any successful analog or mixed-signal
layout tool. Our approach in organizing the chapters of the book has been to present
our algo rithms as a series of responses to these very real and very difficult analog
layout problems. Finally, we present numerous examples of results generated by our
algorithms. This research was supported in part by the Semiconductor Research
Corpora tion, by the National Science Foundation, by Harris Semiconductor, and by the
International Business Machines Corporation Resident Study Program. Finally, just for
the record: John Cohn was the designer of the KOAN placer; David Garrod was the
designer of the ANAGRAM II router (and its predeces sor, ANAGRAM I). This book was
architected by all four authors, edited by John Cohn and Rob Rutenbar, and produced
in finished form by John Cohn.
The explosive growth and development of the integrated circuit market over the last few
years have been mostly limited to the digital VLSI domain. The difficulty of automating
the design process in the analog domain, the fact that a general analog design
methodology remained undefined, and the poor performance of earlier tools have left
the analog
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