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This book teaches the principles of physical design, layout, and simulation of CMOS integrated circuits. It is written around a very
powerful CAD program called Microwind that is available on the accompanying CD-ROM. Featuring a friendly interface, Microwind
is both educational and useful for designing CMOS chips.
Algorithms for VLSI Physical Design Automation is a core reference text for graduate students and CAD professionals. It provides
a comprehensive treatment of the principles and algorithms of VLSI physical design. Algorithms for VLSI Physical Design
Automation presents the concepts and algorithms in an intuitive manner. Each chapter contains 3-4 algorithms that are discussed
in detail. Additional algorithms are presented in a somewhat shorter format. References to advanced algorithms are presented at
the end of each chapter. Algorithms for VLSI Physical Design Automation covers all aspects of physical design. The first three
chapters provide the background material while the subsequent chapters focus on each phase of the physical design cycle. In
addition, newer topics like physical design automation of FPGAs and MCMs have been included. The author provides an
extensive bibliography which is useful for finding advanced material on a topic. Algorithms for VLSI Physical Design Automation is
an invaluable reference for professionals in layout, design automation and physical design.
Designers of high-speed integrated circuits face a bewildering array of choices and too often spend frustrating days tweaking
gates to meet speed targets. Logical Effort: Designing Fast CMOS Circuits makes high speed design easier and more methodical,
providing a simple and broadly applicable method for estimating the delay resulting from factors such as topology, capacitance,
and gate sizes. The brainchild of circuit and computer graphics pioneers Ivan Sutherland and Bob Sproull, "logical effort" will
change the way you approach design challenges. This book begins by equipping you with a sound understanding of the method's
essential procedures and concepts-so you can start using it immediately. Later chapters explore the theory and finer points of the
method and detail its specialized applications. Features Explains the method and how to apply it in two practically focused
chapters. Improves circuit design intuition by teaching simple ways to discern the consequences of topology and gate size
decisions. Offers easy ways to choose the fastest circuit from among an array of potential circuit designs. Reduces the time spent
on tweaking and simulations-so you can rapidly settle on a good design. Offers in-depth coverage of specialized areas of
application for logical effort: skewed or unbalanced gates, other circuit families (including pseudo-NMOS and domino), wide
structures such as decoders, and irregularly forking circuits. Presents a complete derivation of the method-so you see how and
why it works.
This book provides some recent advances in design nanometer VLSI chips. The selected topics try to present some open
problems and challenges with important topics ranging from design tools, new post-silicon devices, GPU-based parallel
computing, emerging 3D integration, and antenna design. The book consists of two parts, with chapters such as: VLSI design for
multi-sensor smart systems on a chip, Three-dimensional integrated circuits design for thousand-core processors, Parallel
symbolic analysis of large analog circuits on GPU platforms, Algorithms for CAD tools VLSI design, A multilevel memetic algorithm
for large SAT-encoded problems, etc.
VERILOG HDL, Second Editionby Samir PalnitkarWith a Foreword by Prabhu GoelWritten forboth experienced and new users,
this book gives you broad coverage of VerilogHDL. The book stresses the practical design and verification perspective ofVerilog
rather than emphasizing only the language aspects. The informationpresented is fully compliant with the IEEE 1364-2001 Verilog
HDL standard. Among its many features, this edition- bull; bull;Describes state-of-the-art verification methodologies bull;Provides
full coverage of gate, dataflow (RTL), behavioral and switch modeling bull;Introduces you to the Programming Language Interface
(PLI) bull;Describes logic synthesis methodologies bull;Explains timing and delay simulation bull;Discusses user-defined primitives
bull;Offers many practical modeling tips Includes over 300 illustrations, examples, and exercises, and a Verilog resource
list.Learning objectives and summaries are provided for each chapter. About the CD-ROMThe CD-ROM contains a Verilog
simulator with agraphical user interface and the source code for the examples in the book. Whatpeople are saying about Verilog
HDL- "Mr.Palnitkar illustrates how and why Verilog HDL is used to develop today'smost complex digital designs. This book is
valuable to both the novice and theexperienced Verilog user. I highly recommend it to anyone exploring Verilogbased design."
-RajeevMadhavan, Chairman and CEO, Magma Design Automation "Thisbook is unique in its breadth of information on Verilog
and Verilog-relatedtopics. It is fully compliant with the IEEE 1364-2001 standard, contains allthe information that you need on the
basics, and devotes several chapters toadvanced topics such as verification, PLI, synthesis and modelingtechniques."
-MichaelMcNamara, Chair, IEEE 1364-2001 Verilog Standards Organization Thishas been my favorite Verilog book since I picked
it up in college. It is theonly book that covers practical Verilog. A must have for beginners andexperts." -BerendOzceri, Design
Engineer, Cisco Systems, Inc. "Simple,logical and well-organized material with plenty of illustrations, makes this anideal textbook."
-Arun K. Somani, Jerry R. Junkins Chair Professor,Department of Electrical and Computer Engineering, Iowa State University,
Ames PRENTICE HALL Professional Technical Reference Upper Saddle River, NJ 07458 www.phptr.com ISBN: 0-13-044911-3
Design and optimization of integrated circuits are essential to the creation of new semiconductor chips, and physical optimizations
are becoming more prominent as a result of semiconductor scaling. Modern chip design has become so complex that it is largely
performed by specialized software, which is frequently updated to address advances in semiconductor technologies and increased
problem complexities. A user of such software needs a high-level understanding of the underlying mathematical models and
algorithms. On the other hand, a developer of such software must have a keen understanding of computer science aspects,
including algorithmic performance bottlenecks and how various algorithms operate and interact. "VLSI Physical Design: From
Graph Partitioning to Timing Closure" introduces and compares algorithms that are used during the physical design phase of
integrated-circuit design, wherein a geometric chip layout is produced starting from an abstract circuit design. The emphasis is on
essential and fundamental techniques, ranging from hypergraph partitioning and circuit placement to timing closure.
This edition presents broad and in-depth coverage of the entire field of modern CMOS VLSI Design. The authors draw upon
extensive industry and classroom experience to introduce today's most advanced and effective chip design practices.
The fourth edition of CMOS Digital Integrated Circuits: Analysis and Design continues the well-established tradition of the earlier
editions by offering the most comprehensive coverage of digital CMOS circuit design, as well as addressing state-of-the-art
technology issues highlighted by the widespread use of nanometer-scale CMOS technologies. In this latest edition, virtually all
chapters have been re-written, the transistor model equations and device parameters have been revised to reflect the sigificant
changes that must be taken into account for new technology generations, and the material has been reinforced with up-to-date
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examples. The broad-ranging coverage of this textbook starts with the fundamentals of CMOS process technology, and continues
with MOS transistor models, basic CMOS gates, interconnect effects, dynamic circuits, memory circuits, arithmetic building blocks,
clock and I/O circuits, low power design techniques, design for manufacturability and design for testability.
Learn the basic properties and designs of modern VLSI devices, as well as the factors affecting performance, with this thoroughly
updated second edition. The first edition has been widely adopted as a standard textbook in microelectronics in many major US
universities and worldwide. The internationally renowned authors highlight the intricate interdependencies and subtle trade-offs
between various practically important device parameters, and provide an in-depth discussion of device scaling and scaling limits of
CMOS and bipolar devices. Equations and parameters provided are checked continuously against the reality of silicon data,
making the book equally useful in practical transistor design and in the classroom. Every chapter has been updated to include the
latest developments, such as MOSFET scale length theory, high-field transport model and SiGe-base bipolar devices.
This book contains all the topics of importance to the low power designer. It first lays the foundation and then goes on to detail the
design process. The book also discusses such special topics as power management and modal design, ultra low power, and low
power design methodology and flows. In addition, coverage includes projections of the future and case studies.
This self-contained book addresses the need for analysis, characterization, estimation, and optimization of the various forms of
power dissipation in the presence of process variations of nano-CMOS technologies. The authors show very large-scale
integration (VLSI) researchers and engineers how to minimize the different types of power consumption of digital circuits. The
material deals primarily with high-level (architectural or behavioral) energy dissipation.
Details techniques for the design of complex and high performance CMOS Systems-on-Chip. This edition explains practices of
chip design, covering transistor operation, CMOS gate design, fabrication, and layout, at level accessible to anyone with an
elementary knowledge of digital electronics.
This book conveys an understanding of CMOS technology, circuit design, layout, and system design sufficient to the designer. The
book deals with the technology down to the layout level of detail, thereby providing a bridge from a circuit to a form that may be
fabricated. The early chapters provide a circuit view of the CMOS IC design, the middle chapters cover a sub-system view of
CMOS VLSI, and the final section illustrates these techniques using a real-world case study.
Covering both the classical and emerging nanoelectronic technologies being used in mixed-signal design, this book addresses
digital, analog, and memory components. Winner of the Association of American Publishers' 2016 PROSE Award in the
Textbook/Physical Sciences & Mathematics category. Nanoelectronic Mixed-Signal System Design offers professionals and
students a unified perspective on the science, engineering, and technology behind nanoelectronics system design. Written by the
director of the NanoSystem Design Laboratory at the University of North Texas, this comprehensive guide provides a large-scale
picture of the design and manufacturing aspects of nanoelectronic-based systems. It features dual coverage of mixed-signal circuit
and system design, rather than just digital or analog-only. Key topics such as process variations, power dissipation, and security
aspects of electronic system design are discussed. Top-down analysis of all stages--from design to manufacturing Coverage of
current and developing nanoelectronic technologies--not just nano-CMOS Describes the basics of nanoelectronic technology and
the structure of popular electronic systems Reveals the techniques required for design excellence and manufacturability
This is an up-to-date treatment of the analysis and design of CMOS integrated digital logic circuits. The self-contained book covers
all of the important digital circuit design styles found in modern CMOS chips, emphasizing solving design problems using the
various logic styles available in CMOS.
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
This rigorous text shows electronics designers and students how to deploy Verilog in sophisticated digital systems design.The
Second Edition is completely updated -- along with the many worked examples -- for Verilog 2001, new synthesis standards and
coverage of the new OVI verification library.
High Speed CMOS Design Styles is written for the graduate-level student or practicing engineer who is primarily interested in
circuit design. It is intended to provide practical reference, or `horse-sense', to mechanisms typically described with a more
academic slant. This book is organized so that it can be used as a textbook or as a reference book. High Speed CMOS Design
Styles provides a survey of design styles in use in industry, specifically in the high speed microprocessor design community. Logic
circuit structures, I/O and interface, clocking, and timing schemes are reviewed and described. Characteristics, sensitivities and
idiosyncrasies of each are highlighted. High Speed CMOS Design Styles also pulls together and explains contributors to
performance variability that are associated with process, applications conditions and design. Rules of thumb and practical
references are offered. Each of the general circuit families is then analyzed for its sensitivity and response to this variability. High
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Speed CMOS Design Styles is an excellent source of ideas and a compilation of observations that highlight how different
approaches trade off critical parameters in design and process space.
Beginning with discussions on the operation of electronic devices and analysis of the nucleus of digital design, the text addresses:
the impact of interconnect, design for low power, issues in timing and clocking, design methodologies, and the effect of design
automation on the digital design perspective.
CD-ROM contains: AIM SPICE (from AIM Software) -- Micro-Cap 6 (from Spectrum Software) -- Silos III Verilog Simulator (from
Simucad) -- Adobe Acrobat Reader 4.0 (from Adobe).
The extensively revised 3rd edition of CMOS VLSI Design details modern techniques for the design of complex and high
performance CMOS Systems-on-Chip. The authors draw upon extensive industry and classroom experience to explain modern
practices of chip design. The introductory chapter covers transistor operation, CMOS gate design, fabrication, and layout at a level
accessible to anyone with an elementary knowledge of digital electornics. Later chapters beuild up an in-depth discussion of the
design of complex, high performance, low power CMOS Systems-on-Chip.
The Complete, Modern Tutorial on Practical VLSI Chip Design, Validation, and Analysis As microelectronics engineers design
complex chips using existing circuit libraries, they must ensure correct logical, physical, and electrical properties, and prepare for
reliable foundry fabrication. VLSI Design Methodology Development focuses on the design and analysis steps needed to perform
these tasks and successfully complete a modern chip design. Microprocessor design authority Tom Dillinger carefully introduces
core concepts, and then guides engineers through modeling, functional design validation, design implementation, electrical
analysis, and release to manufacturing. Writing from the engineer’s perspective, he covers underlying EDA tool algorithms, flows,
criteria for assessing project status, and key tradeoffs and interdependencies. This fresh and accessible tutorial will be valuable to
all VLSI system designers, senior undergraduate or graduate students of microelectronics design, and companies offering internal
courses for engineers at all levels. Reflect complexity, cost, resources, and schedules in planning a chip design project Perform
hierarchical design decomposition, floorplanning, and physical integration, addressing DFT, DFM, and DFY requirements Model
functionality and behavior, validate designs, and verify formal equivalency Apply EDA tools for logic synthesis, placement, and
routing Analyze timing, noise, power, and electrical issues Prepare for manufacturing release and bring-up, from mastering ECOs
to qualification This guide is for all VLSI system designers, senior undergraduate or graduate students of microelectronics design,
and companies offering internal courses for engineers at all levels. It is applicable to engineering teams undertaking new projects
and migrating existing designs to new technologies.
KEY BENEFIT: This hands-on book leads readers through the complete process of building a ready-to-fabricate CMOS integrated
circuit using popular commercial design software. KEY TOPICS: The VLSI CAD flow described in this book uses tools from two
vendors: Cadence Design Systems, Inc. and Synopsys Inc. Detailed tutorials include step-by-step instructions and screen shots of
tool windows and dialog boxes. MARKET: A useful reference for chip designers.
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.
Aimed primarily for undergraduate students pursuing courses in VLSI design, the book emphasizes the physical understanding of
underlying principles of the subject. It not only focuses on circuit design process obeying VLSI rules but also on technological
aspects of Fabrication. VHDL modeling is discussed as the design engineer is expected to have good knowledge of it. Various
Modeling issues of VLSI devices are focused which includes necessary device physics to the required level. With such an in-depth
coverage and practical approach practising engineers can also use this as ready reference.
CMOS VLSI DesignA Circuits and Systems PerspectiveAddison-Wesley
Written for advanced study in digital systems design, Roth/John’s DIGITAL SYSTEMS DESIGN USING VHDL, 3E integrates the
use of the industry-standard hardware description language, VHDL, into the digital design process. The book begins with a
valuable review of basic logic design concepts before introducing the fundamentals of VHDL. The book concludes with detailed
coverage of advanced VHDL topics. Important Notice: Media content referenced within the product description or the product text
may not be available in the ebook version.
The latest techniques for designing robust, high performance integrated circuits in nanoscale technologies Focusing on a new
technological paradigm, this practical guide describes the interconnect-centric design methodologies that are now the major focus
of nanoscale integrated circuits (ICs). High Performance Integrated Circuit Design begins by discussing the dominant role of on-
chip interconnects and provides an overview of technology scaling. The book goes on to cover data signaling, power
management, synchronization, and substrate-aware design. Specific design constraints and methodologies unique to each type of
interconnect are addressed. This comprehensive volume also explains the design of specialized circuits such as tapered buffers
and repeaters for data signaling, voltage regulators for power management, and phase-locked loops for synchronization. This is an
invaluable resource for students, researchers, and engineers working in the area of high performance ICs. Coverage includes:
Technology scaling Interconnect modeling and extraction Signal propagation and delay analysis Interconnect coupling noise
Global signaling Power generation Power distribution networks CAD of power networks Techniques to reduce power supply noise
Power dissipation Synchronization theory and tradeoffs Synchronous system characteristics On-chip clock generation and
distribution Substrate noise in mixed-signal ICs Techniques to reduce substrate noise
This is the first book devoted to low power circuit design, and its authors have been among the first to publish papers in this area.· Low-Power
CMOS VLSI Design· Physics of Power Dissipation in CMOS FET Devices· Power Estimation· Synthesis for Low Power· Design and Test of
Low-Voltage CMOS Circuits· Low-Power Static Ram Architectures· Low-Energy Computing Using Energy Recovery Techniques· Software
Design for Low Power
This is the eBook of the printed book and may not include any media, website access codes, or print supplements that may come packaged
with the bound book. For both introductory and advanced courses in VLSI design, this authoritative, comprehensive textbook is highly
accessible to beginners, yet offers unparalleled breadth and depth for more experienced readers. The Fourth Edition of CMOS VLSI Design:
A Circuits and Systems perspective presents broad and in-depth coverage of the entire field of modern CMOS VLSI Design. The authors
draw upon extensive industry and classroom experience to introduce today’s most advanced and effective chip design practices. They
present extensively updated coverage of every key element of VLSI design, and illuminate the latest design challenges with 65 nm process
examples. This book contains unsurpassed circuit-level coverage, as well as a rich set of problems and worked examples that provide deep
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practical insight to readers at all levels.
The Definitive, Up-to-Date Guide to Digital Design with SystemVerilog: Concepts, Techniques, and Code To design state-of-the-art digital
hardware, engineers first specify functionality in a high-level Hardware Description Language (HDL)—and today’s most powerful, useful HDL
is SystemVerilog, now an IEEE standard. Digital System Design with SystemVerilog is the first comprehensive introduction to both
SystemVerilog and the contemporary digital hardware design techniques used with it. Building on the proven approach of his bestselling
Digital System Design with VHDL, Mark Zwolinski covers everything engineers need to know to automate the entire design process with
SystemVerilog—from modeling through functional simulation, synthesis, timing simulation, and verification. Zwolinski teaches through about a
hundred and fifty practical examples, each with carefully detailed syntax and enough in-depth information to enable rapid hardware design
and verification. All examples are available for download from the book's companion Web site, zwolinski.org. Coverage includes Using
electronic design automation tools with programmable logic and ASIC technologies Essential principles of Boolean algebra and combinational
logic design, with discussions of timing and hazards Core modeling techniques: combinational building blocks, buffers, decoders, encoders,
multiplexers, adders, and parity checkers Sequential building blocks: latches, flip- flops, registers, counters, memory, and sequential
multipliers Designing finite state machines: from ASM chart to D flip-flops, next state, and output logic Modeling interfaces and packages with
SystemVerilog Designing testbenches: architecture, constrained random test generation, and assertion-based verification Describing RTL
and FPGA synthesis models Understanding and implementing Design-for-Test Exploring anomalous behavior in asynchronous sequential
circuits Performing Verilog-AMS and mixed-signal modeling Whatever your experience with digital design, older versions of Verilog, or VHDL,
this book will help you discover SystemVerilog’s full power and use it to the fullest.
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