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Analog Design And Simulation Using Orcad Capture And
Pspice
Analog Circuit Design
Analog Design and Simulation using OrCAD Capture and PSpice provides stepby-step instructions on how to use the Cadence/OrCAD family of Electronic
Design Automation software for analog design and simulation. Organized into 22
chapters, each with exercises at the end, it explains how to start Capture and set
up the project type and libraries for PSpice simulation. It also covers the use of
AC analysis to calculate the frequency and phase response of a circuit and DC
analysis to calculate the circuits bias point over a range of values. The book
describes a parametric sweep, which involves sweeping a parameter through a
range of values, along with the use of Stimulus Editor to define transient analog
and digital sources. It also examines the failure of simulations due to circuit errors
and missing or incorrect parameters, and discusses the use of Monte Carlo
analysis to estimate the response of a circuit when device model parameters are
randomly varied between specified tolerance limits according to a specified
statistical distribution. Other chapters focus on the use of worst-case analysis to
identify the most critical components that will affect circuit performance, how to
add and create PSpice models, and how the frequency-related signal and
dispersion losses of transmission lines affect the signal integrity of high-speed
signals via the transmission lines. Practitioners, researchers, and those
interested in using the Cadence/OrCAD professional simulation software to
design and analyze electronic circuits will find the information, methods,
compounds, and experiments described in this book extremely useful. Provides
both a comprehensive user guide, and a detailed overview of simulation Each
chapter has worked and ready to try sample designs and provides a wide range
of to-do exercises Core skills are developed using a running case study circuit
Covers Capture and PSpice together for the first time
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.
The editors and authors present a wealth of knowledge regarding the most
relevant aspects in the field of MOS transistor modeling. The variety of subjects
and the high quality of content of this volume make it a reference document for
researchers and users of MOSFET devices and models. The book can be
recommended to everyone who is involved in compact model developments,
numerical TCAD modeling, parameter extraction, space-level simulation or model
standardization. The book will appeal equally to PhD students who want to
understand the ins and outs of MOSFETs as well as to modeling designers
working in the analog and high-frequency areas.
New to this edition: Updated to using OrCAD Release 17.2 and its new features;
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Coverage of PSPICE extra features: PSpice Designer, PSpice Designer Plus,
Modelling Application, PSpice Part Search Symbol Viewer, PSpice Report,
Associate PSpice model, New delay functions for Behavioural Simulation Models,
New Models, Support for negative values in hysteresis voltage and threshold
voltage; A new chapter on PSpice Advanced Analysis Analog Design and
Simulation Using OrCAD Capture and PSpice, Second Edition provides step-bystep instructions on how to use the Cadence/OrCAD family of Electronic Design
Automation software for analog design and simulation. The book explains how to
enter schematics in Capture, set up project types, project libraries and prepare
circuits for PSpice simulation. There are chapters on the different analysis types
for DC Bias point, DC sweep, AC frequency sweep, Parametric analysis,
Temperature analysis, Performance Analysis, Noise analysis, Sensitivity and
Monte Carlo simulation. Subsequent chapters explain how the Stimulus Editor is
used to define custom analog and digital signals, how the Model Editor is used to
view and create new PSpice models and Capture parts and how the Magnetic
Parts Editor is used to design transformers and inductors. Other chapters include
Analog Behaviorial models, Test Benches as well as how to create hierarchical
designs. The book includes the latest features in the OrCAD 17.2 release and
there are exercises with step by step instructions at the end of each chapter that
enables the reader to progress based upon their experience and knowledge
gained from previous chapters. In addition, there are new chapters on the PSpice
Advanced Analysis suite of tools: Sensitivity Analysis, Optimizer, Monte Carlo,
and Smoke Analysis.The chapters show how circuit performance can effectively
be maximised and optimised for variations in component tolerances, temperature
effects, manufacturing yields and component stress. Provides both a
comprehensive user guide and a detailed overview of simulation using OrCAD
Capture and PSpice Includes worked and ready to try sample designs and a wide
range of to-do exercises Covers Capture and PSpice together
- Applicable for bookstore catalogue
Analog CMOS integrated circuits are in widespread use for communications,
entertainment, multimedia, biomedical, and many other applications that interface
with the physical world. Although analog CMOS design is greatly complicated by
the design choices of drain current, channel width, and channel length present for
every MOS device in a circuit, these design choices afford significant
opportunities for optimizing circuit performance. This book addresses tradeoffs
and optimization of device and circuit performance for selections of the drain
current, inversion coefficient, and channel length, where channel width is
implicitly considered. The inversion coefficient is used as a technology
independent measure of MOS inversion that permits design freely in weak,
moderate, and strong inversion. This book details the significant performance
tradeoffs available in analog CMOS design and guides the designer towards
optimum design by describing: An interpretation of MOS modeling for the analog
designer, motivated by the EKV MOS model, using tabulated hand expressions
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and figures that give performance and tradeoffs for the design choices of drain
current, inversion coefficient, and channel length; performance includes effective
gate-source bias and drain-source saturation voltages, transconductance
efficiency, transconductance distortion, normalized drain-source conductance,
capacitances, gain and bandwidth measures, thermal and flicker noise,
mismatch, and gate and drain leakage current Measured data that validates the
inclusion of important small-geometry effects like velocity saturation, vertical-field
mobility reduction, drain-induced barrier lowering, and inversion-level increases
in gate-referred, flicker noise voltage In-depth treatment of moderate inversion,
which offers low bias compliance voltages, high transconductance efficiency, and
good immunity to velocity saturation effects for circuits designed in modern, lowvoltage processes Fabricated design examples that include operational
transconductance amplifiers optimized for various tradeoffs in DC and AC
performance, and micropower, low-noise preamplifiers optimized for minimum
thermal and flicker noise A design spreadsheet, available at the book web site,
that facilitates rapid, optimum design of MOS devices and circuits Tradeoffs and
Optimization in Analog CMOS Design is the first book dedicated to this important
topic. It will help practicing analog circuit designers and advanced students of
electrical engineering build design intuition, rapidly optimize circuit performance
during initial design, and minimize trial-and-error circuit simulations.
"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 "
With the growing complexity of personal mobile communication systems
demanding higher data-rates and high levels of integration using low-cost CMOS
technology, overall system performance has become more sensitive to RF
analog front-end impairments. Designing integrated transceivers requires a
thorough understanding of the whole transceiver chain including RF analog frontend and digital baseband. Communication system engineers have to include RF
analog imperfections in their simulation benches in order to study and quantify
their impact on the system performance. Here the author explores key RF analog
impairments in a transceiver and demonstrates how to model their impact from a
communication system design view-point. He discusses the design aspects of
the front end of transceivers (both receivers and transmitters) and provides the
reader with a way to optimize a complex mixed-signal platform by taking into
account the characteristics of the RF/analog front-end. Key features of this book
include: Practical examples illustrated by system simulation results based on
WiFi and mobile WiMAX OFDM transceivers An overview of the digital estimation
and compensation of the RF analog impairments such as power amplifier
distortion, quadrature imbalance, and carrier and sampling frequency offsets An
exposition of the challenges involved in the design of both RF analog circuits and
DSP communication circuits in deep submicron CMOS technology MATLAB®
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codes for RF analog impairments models hosted on the companion website
Uniquely the book bridges the gap between RFIC design specification needs and
communication systems simulation, offering readers RF analog impairments
modeling knowledge and a comprehensive approach to unifying theory and
practice in system modelling. It is of great value to communication systems and
DSP engineers and graduate students who design communication processing
engines, RF/analog systems and IC design engineers involved in the design of
communication platforms.
This book provides a holistic view of modelling for analogue, high frequency,
mixed signal, and heterogeneous systems for designers working towards
improving efficiency, reducing design times, and addressing the challenges of
representing aging, variability, and other technical challenges at the nanometre
scale.
Learn how analog circuit simulators work with these easy to use numerical
recipes implemented in the popular Python programming environment. This book
covers the fundamental aspects of common simulation analysis techniques and
algorithms used in professional simulators today in a pedagogical way through
simple examples. The book covers not just linear analyses but also nonlinear
ones like steady state simulations. It is rich with examples and exercises and
many figures to help illustrate the points. For the interested reader, the
fundamental mathematical theorems governing the simulation implementations
are covered in the appendices. Demonstrates circuit simulation algorithms
through actual working code, enabling readers to build an intuitive understanding
of what are the strengths and weaknesses with various methods Provides details
of all common, modern circuit simulation methods in one source Provides Python
code for simulations via download Includes transistor numerical modeling
techniques, based on simplified transistor physics Provides detailed mathematics
and ample references in appendices
Reliability concerns and the limitations of process technology can sometimes
restrict the innovation process involved in designing nano-scale analog circuits.
The success of nano-scale analog circuit design requires repeat experimentation,
correct analysis of the device physics, process technology, and adequate use of
the knowledge database. Starting with the basics, Nano-Scale CMOS Analog
Circuits: Models and CAD Techniques for High-Level Design introduces the
essential fundamental concepts for designing analog circuits with optimal
performances. This book explains the links between the physics and technology
of scaled MOS transistors and the design and simulation of nano-scale analog
circuits. It also explores the development of structured computer-aided design
(CAD) techniques for architecture-level and circuit-level design of analog circuits.
The book outlines the general trends of technology scaling with respect to device
geometry, process parameters, and supply voltage. It describes models and
optimization techniques, as well as the compact modeling of scaled MOS
transistors for VLSI circuit simulation. • Includes two learning-based methods: the
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artificial neural network (ANN) and the least-squares support vector machine (LSSVM) method • Provides case studies demonstrating the practical use of these
two methods • Explores circuit sizing and specification translation tasks •
Introduces the particle swarm optimization technique and provides examples of
sizing analog circuits • Discusses the advanced effects of scaled MOS
transistors like narrow width effects, and vertical and lateral channel engineering
Nano-Scale CMOS Analog Circuits: Models and CAD Techniques for High-Level
Design describes the models and CAD techniques, explores the physics of MOS
transistors, and considers the design challenges involving statistical variations of
process technology parameters and reliability constraints related to circuit design.
It is a great honor to provide a few words of introduction for Dr. Georges Gielen's
and Prof. Willy Sansen's book "Symbolic analysis for automated design of analog
integrated circuits". The symbolic analysis method presented in this book
represents a significant step forward in the area of analog circuit design. As
demonstrated in this book, symbolic analysis opens up new possibilities for the
development of computer-aided design (CAD) tools that can analyze an analog
circuit topology and automatically size the components for a given set of
specifications. Symbolic analysis even has the potential to improve the training of
young analog circuit designers and to guide more experienced designers through
second-order phenomena such as distortion. This book can also serve as an
excellent reference for researchers in the analog circuit design area and creators
of CAD tools, as it provides a comprehensive overview and comparison of
various approaches for analog circuit design automation and an extensive
bibliography. The world is essentially analog in nature, hence most electronic
systems involve both analog and digital circuitry. As the number of transistors
that can be integrated on a single integrated circuit (IC) substrate steadily
increases over time, an ever increasing number of systems will be implemented
with one, or a few, very complex ICs because of their lower production costs.
Anyone involved in circuit design that needs the practical know-how it takes to
design a successful circuit or product, will find this practical guide to using
Capture-PSpice (written by a former Cadence PSpice expert for Europe) an
essential book. The text delivers step-by-step guidance on using Capture-PSpice
to help professionals produce reliable, effective designs. Readers will learn how
to get up and running quickly and efficiently with industry standard software and
in sufficient detail to enable building upon personal experience to avoid common
errors and pit-falls. This book is of great benefit to professional electronics design
engineers, advanced amateur electronics designers, electronic engineering
students and academic staff looking for a book with a real-world design outlook.
Provides both a comprehensive user guide, and a detailed overview of simulation
Each chapter has worked and ready to try sample designs and provides a wide
range of to-do exercises Core skills are developed using a running case study
circuit Covers Capture and PSpice together for the first time
Modern telecommunication systems are highly complex from an algorithmic point
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of view. The complexity continues to increase due to advanced modulation
schemes, multiple protocols and standards, as well as additional functionality
such as personal organizers or navigation aids. To have short and reliable design
cycles, efficient verification methods and tools are necessary. Modeling and
simulation need to accompany the design steps from the specification to the
overall system verification in order to bridge the gaps between system
specification, system simulation, and circuit level simulation. Very high carrier
frequencies together with long observation periods result in extremely large
computation times and requires, therefore, specialized modeling methods and
simulation tools on all design levels. The focus of Modeling and Simulation for RF
System Design lies on RF specific modeling and simulation methods and the
consideration of system and circuit level descriptions. It contains applicationoriented training material for RF designers which combines the presentation of a
mixed-signal design flow, an introduction into the powerful standardized
hardware description languages VHDL-AMS and Verilog-A, and the application of
commercially available simulators. Modeling and Simulation for RF System
Design is addressed to graduate students and industrial professionals who are
engaged in communication system design and want to gain insight into the
system structure by own simulation experiences. The authors are experts in
design, modeling and simulation of communication systems engaged at the
Nokia Research Center (Bochum, Germany) and the Fraunhofer Institute for
Integrated Circuits, Branch Lab Design Automation (Dresden, Germany).
This book provides instruction on how to use the OrCAD design suite to design
and manufacture printed circuit boards. The primary goal is to show the reader
how to design a PCB using OrCAD Capture and OrCAD Editor. Capture is used
to build the schematic diagram of the circuit, and Editor is used to design the
circuit board so that it can be manufactured. The book is written for both students
and practicing engineers who need in-depth instruction on how to use the
software, and who need background knowledge of the PCB design process.
Beginning to end coverage of the printed circuit board design process.
Information is presented in the exact order a circuit and PCB are designed Over
400 full color illustrations, including extensive use of screen shots from the
software, allow readers to learn features of the product in the most realistic
manner possible Straightforward, realistic examples present the how and why the
designs work, providing a comprehensive toolset for understanding the OrCAD
software Introduces and follows IEEE, IPC, and JEDEC industry standards for
PCB design. Unique chapter on Design for Manufacture covers padstack and
footprint design, and component placement, for the design of manufacturable
PCB's FREE CD containing the OrCAD demo version and design files
This book focuses on modeling, simulation and analysis of analog circuit aging. First, all
important nanometer CMOS physical effects resulting in circuit unreliability are reviewed. Then,
transistor aging compact models for circuit simulation are discussed and several methods for
efficient circuit reliability simulation are explained and compared. Ultimately, the impact of
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transistor aging on analog circuits is studied. Aging-resilient and aging-immune circuits are
identified and the impact of technology scaling is discussed. The models and simulation
techniques described in the book are intended as an aid for device engineers, circuit designers
and the EDA community to understand and to mitigate the impact of aging effects on
nanometer CMOS ICs.
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
Today digital signal processing systems use advanced CMOS technologies requiring the
analog-to-digital converter to be implemented in the same (digital) technology. Such an
implementation requires special circuit techniques. Furthermore the susceptibility of converters
to ground bounce or digital noise is an important design criterion. In this part different
converters and conversion techniques are described that are optimized for receiver
applications. Part II, Sensor and Actuator Interfaces, interfaces for sensors and actuators
shape the gates through which information is acquired from the real world into digital
information systems, and vice versa. The interfaces should include analog signal conditioning,
analog-to-digital conversion, digital bus interfaces and data-acquisition networks. To simplify
the use of data-acquisition systems additional features should be incorporated, like self-test,
and calibration
High-Speed DSP and Analog System Design is based on the author’s over 25 years of
experience in high-speed DSP and computer systems and courses in both digital and analog
systems design at Rice University. It provides hands-on, practical advice for working
engineers, including: • Tips on cost-efficient design and system simulation that minimize latestage redesign costs and product shipment delays • Emphasis on good high-speed and analog
design practices that minimize both component and system noise and ensure system design
success. • Guidelines to be used throughout the design process to reduce noise and radiation
and to avoid common pitfalls while improve quality and reliability. • Hand-on design examples
focusing on audio, video, analog filters, DDR memory, and power supplies. The inclusion of
analog systems and related issues cannot be found in other high-speed design books. “This
book is an essential resource for all engineers either interested in or working on system
designs. It was created by a recognized system design expert who not only teaches these
principles daily but who brings years of hands on design expertise as the creator of some of
the personal computer industries’ most differentiated audio solutions” —Jim Ganthier, Vice
President of Marketing and Solutions, Industry Standard Servers- Hewlett-Packard “This book
helps designers by highlighting the pitfalls of high-speed systems design and providing
solutions that improve the probability of success. Investing a small amount of time in the use of
low-noise and low-radiation design methods from the very beginning of the development cycle
will generate a high payoff by minimizing late-stage redesign costs and delays in the product
ship date. To improve the probability of design success, applying the rules outlined in this book
is a must-do.”—Gene Frantz, Principle Fellow, Texas Instruments Incorporated. High-Speed
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DSP and Analog System Design is appropriate for advanced undergraduate and graduate
students, researchers and professionals in signal processing and system design.
This book has been written to help digital engineers who need a few basic analog tools in their
toolbox. For practicing digital engineers, students, educators and hands-on managers who are
looking for the analog foundation they need to handle their daily engineering problems, this will
serve as a valuable reference to the nuts-and-bolts of system analog design in a digital world.
This book is a hands-on designer's guide to the most important topics in analog electronics such as Analog-to-Digital and Digital-to-Analog conversion, operational amplifiers, filters, and
integrating analog and digital systems. The presentation is tailored for engineers who are
primarily experienced and/or educated in digital circuit design. This book will teach such
readers how to "think analog" when it is the best solution to their problem. Special attention is
also given to fundamental topics, such as noise and how to use analog test and measurement
equipment, that are often ignored in other analog titles aimed at professional engineers.
Extensive use of case-histories and real design examples Offers digital designers the right
analog "tool" for the job at hand Conversational, annecdotal "tone" is very easily accessible by
students and practitioners alike
A Guide to Analog ASICs is a working reference for the engineer who regularly uses analog
custom technology or plans to use it in a product. The book includes a detailed analysis of
analog and digital application specific integrated circuits (ASICs), the vendor selection process,
cost trade-offs, and design-options (in-house, design center, use of vendor design resources).
After introducing the development of analog ASICs, ASIC vendors, development cycles, and
cost considerations, the text reviews basic global semiconductor technology, IC fabrication
techniques, and the limitations of linear IC design. The components found inside the chip are
integrated resistors, capacitors, transistors, diodes, and metal connections. The text explains
building block circuits, how these are used to construct complex circuitry, and how the
Simulation Program with Integrated Circuit Emphasis (SPICE) can check for circuit
performance. The selection of the chip's package is important and depends on several factors,
such as thermal size, physical size, PC board technology, number of pins, die size. When
tested, a typical product should have a failure rate that follows a curve composed of a failure
rate (X-axis) versus time (Y-axis). The book also provides suggestions on vendor selections
including vendor identification, site visitation, and price negotiations. The book is suitable for
computer engineers, designers of industrial processes, and researchers involved in electrical,
computer, or other devices using integrated circuits.
Bridges the gap between device modelling and analog circuit design. Includes dedicated
software enabling actual circuit design. Covers the three significant models: BSIM3, Model 9 &,
and EKV. Presents practical guidance on device development and circuit implementation. The
authors offer a combination of extensive academic and industrial experience.
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.

The tools and techniques you need to break the analog design bottleneck! Ten
years ago, analog seemed to be a dead-end technology. Today, System-on-Chip
(SoC) designs are increasingly mixed-signal designs. With the advent of
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application-specific integrated circuits (ASIC) technologies that can integrate both
analog and digital functions on a single chip, analog has become more crucial
than ever to the design process. Today, designers are moving beyond handcrafted, one-transistor-at-a-time methods. They are using new circuit and
physical synthesis tools to design practical analog circuits; new modeling and
analysis tools to allow rapid exploration of system level alternatives; and new
simulation tools to provide accurate answers for analog circuit behaviors and
interactions that were considered impossible to handle only a few years ago. To
give circuit designers and CAD professionals a better understanding of the
history and the current state of the art in the field, this volume collects in one
place the essential set of analog CAD papers that form the foundation of today's
new analog design automation tools. Areas covered are: Analog synthesis
Symbolic analysis Analog layout Analog modeling and analysis Specialized
analog simulation Circuit centering and yield optimization Circuit testing
Computer-Aided Design of Analog Integrated Circuits and Systems is the cuttingedge reference that will be an invaluable resource for every semiconductor circuit
designer and CAD professional who hopes to break the analog design
bottleneck.
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, 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 Amplifiers; 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.
This Book and Simulation Software Bundle Project Dear Reader, this book
project brings to you a unique study tool for ESD protection solutions used in
analog-integrated circuit (IC) design. Quick-start learning is combined with indepth understanding for the whole spectrum of cro- disciplinary knowledge
required to excel in the ESD ?eld. The chapters cover technical material from
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elementary semiconductor structure and device levels up to complex analog
circuit design examples and case studies. The book project provides two different
options for learning the material. The printed material can be studied as any
regular technical textbook. At the same time, another option adds parallel
exercise using the trial version of a complementary commercial simulation tool
with prepared simulation examples. Combination of the textbook material with
numerical simulation experience presents a unique opportunity to gain a level of
expertise that is hard to achieve otherwise. The book is bundled with simpli?ed
trial version of commercial mixed- TM mode simulation software from Angstrom
Design Automation. The DECIMM (Device Circuit Mixed-Mode) simulator tool
and complementary to the book s- ulation examples can be downloaded from
www.analogesd.com. The simulation examples prepared by the authors support
the speci?c examples discussed across the book chapters. A key idea behind
this project is to provide an opportunity to not only study the book material but
also gain a much deeper understanding of the subject by direct experience
through practical simulation examples.
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
Presenting a comprehensive overview of the design automation algorithms, tools,
and methodologies used to design 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.
This book contains the extended and revised editions of all the talks of the ninth
AACD Workshop held in Hotel Bachmair, April 11 - 13 2000 in Rottach-Egem,
Germany. The local organization was managed by Rudolf Koch of Infineon
Technologies AG, Munich, Germany. The program consisted of six tutorials per
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day during three days. Experts in the field presented these tutorials and state of
the art information is communicated. The audience at the end of the workshop
selects program topics for the following workshop. The program committee,
consisting of Johan Huijsing of Delft University of Technology, Willy Sansen of
Katholieke Universiteit Leuven and Rudy van de Plassche of Broadcom
Netherlands BV Bunnik elaborates the selected topics into a three-day program
and selects experts in the field for presentation. Each AACD Workshop has given
rise to publication of a book by Kluwer entitled "Analog Circuit Design". A series
of nine books in a row provides valuable information and good overviews of all
analog circuit techniques concerning design, CAD, simulation and device
modeling. These books can be seen as a reference to those people involved in
analog and mixed signal design. The aim of the workshop is to brainstorm on
new and valuable design ideas in the area of analog circuit design. It is the hope
of the program committee that this ninth book continues the tradition of emerging
contributions to the design of analog and mixed signal systems in Europe and the
rest of the world.
Modeling in Analog Design highlights some of the most pressing issues in the
use of modeling techniques for design of analogue circuits. Using models for
circuit design gives designers the power to express directly the behaviour of parts
of a circuit in addition to using other pre-defined components. There are
numerous advantages to this new category of analog behavioral language. In the
short term, by favouring the top-down design and raising the level of description
abstraction, this approach provides greater freedom of implementation and a
higher degree of technology independence. In the longer term, analog synthesis
and formal optimisation are targeted. Modeling in Analog Design introduces the
reader to two main language standards: VHDL-A and MHDL. It goes on to
provide in-depth examples of the use of these languages to model analog
devices. The final part is devoted to the very important topic of modeling the
thermal and electrothermal aspects of devices. This book is essential reading for
analog designers using behavioral languages and analog CAD tool development
environments who have to provide the tools used by the designers.
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
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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•Smallsignal 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
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 circuitlevel 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
The essentials of analog circuit design with a unique all-region MOSFET modeling
approach.
Engineers and scientists frequently find themselves having to get involved in electronic
circuit design even though this may not be their specialty. This book is specifically
designed for these situations, and has two major advantages for the inexperienced
designer: it assumes little prior knowledge of electronics and it takes a modular
approach, so you can find just what you need without working through a whole chapter.
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The first three parts of the book start by refreshing the basic mathematics and physics
needed to understand circuit design. Part four discusses individual components
(resistors, capacitors etc.), while the final and largest section describes commonly
encountered circuit elements such as differentiators, oscillators, filters and couplers. A
major bonus and learning aid is the inclusion of a CD-ROM with the student edition of
the PSpice simulation software, together with models of most of the circuits described
in the book.
What you’ll find here is a fascinating compendium of fundamental problem formulations
of analog design centering and sizing. This essential work provides a differentiated
knowledge about the tasks of analog design centering and sizing. In particular, worstcase scenarios are formulated and analyzed. This work is right at the crossing point
between process and design technology, and is both reference work and textbook for
understanding CAD methods in analog sizing.
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 highspeed and the high-gain achieved with these Op Amps. . Finally. Rinaldo Castello
shows us how to provide output power with CMOS buffer amplifiers. The combination of
class A and AB stages in a multipath nested Miller structure provides the required
linearity and bandwidth.
Analog Integrated Circuits for Communication: Principles, Simulation and Design,
Second Edition covers the analysis and design of nonlinear analog integrated circuits
that form the basis of present-day communication systems. Both bipolar and MOS
transistor circuits are analyzed and several numerical examples are used to illustrate
the analysis and design techniques developed in this book. Especially unique to this
work is the tight coupling between the first-order circuit analysis and circuit simulation
results. Extensive use has been made of the public domain circuit simulator Spice, to
verify the results of first-order analyses, and for detailed simulations with complex
device models. Highlights of the new edition include: A new introductory chapter that
provides a brief review of communication systems, transistor models, and distortion
generation and simulation. Addition of new material on MOSFET mixers, compression
and intercept points, matching networks. Revisions of text and explanations where
necessary to reflect the new organization of the book Spice input files for all the circuit
examples that are available to the reader from a website. Problem sets at the end of
each chapter to reinforce and apply the subject matter. An instructors solutions manual
is available on the book's webpage at springer.com. Analog Integrated Circuits for
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Communication: Principles, Simulation and Design, Second Edition is for readers who
have completed an introductory course in analog circuits and are familiar with basic
analysis techniques as well as with the operating principles of semiconductor devices.
This book also serves as a useful reference for practicing engineers.
Symbolic Analysis in Analog Integrated Circuit Design provides an introduction to
computer-aided circuit analysis and presents systematic methods for solving linear (i.e.
small-signal) and nonlinear circuit problems, which are illustrated by concrete
examples. Computer-aided symbolic circuit analysis is useful in analog integrated
circuit design. Analytic expressions for the network transfer functions contain
information that is not provided by a numerical simulation result. However, these
expressions are generally extremely long and difficult to interpret; therefore, it is
necessary to be able to approximate them guided by the magnitude of the individual
circuit parameters. Engineering has been described as `the art of making
approximations'. The inclusion of symbolic analysis in analog circuit design reduces the
implied risk of ambiguity during the approximation process. A systematic method based
on the nullor concept is used to obtain the basic feedback transistor amplifier
configurations. Approximate expressions for the locations of poles and zeros for linear
networks are obtained using the extended pole-splitting technique. An unusual feature
in Symbolic Analysis in Analog Integrated Circuit Design is the consistent use of the
transadmittance element with finite (linear or nonlinear) or infinite (i.e. nullor) gain as
the only requisite circuit element. The describing function method is used to obtain
approximate symbolic expressions for the harmonic distortion generated by a soft or
hard transconductance nonlinearity embedded in an arbitrary linear network. The
design and implementation of a program (i.e. CASCA) for symbolic analysis of timecontinuous networks is described. The algorithms can also be used to solve other linear
problems, e.g. the analysis of time-discrete switched-capacitor networks. Symbolic
Analysis in Analog Integrated Circuit Design serves as an excellent resource for
students and researchers as well as for industry designers who want to familiarize
themselves with circuit analysis. This book may also be used for advanced courses on
the subject.
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