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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 first volume, EDA for IC
System Design, Verification, and Testing, thoroughly examines system-level design,
microarchitectural design, logical verification, and testing. Chapters contributed by
leading experts authoritatively discuss processor modeling and design tools, using
performance metrics to select microprocessor cores for IC designs, design and
verification languages, digital simulation, hardware acceleration and emulation, and
much more. Save on the complete set.
Verification is increasingly complex, and SystemVerilog is one of the languages that the
verification community is turning to. However, no language by itself can guarantee
success without proper techniques. Object-oriented programming (OOP), with its focus
on managing complexity, is ideally suited to this task. With this handbook—the first to
focus on applying OOP to SystemVerilog—we’ll show how to manage complexity by
using layers of abstraction and base classes. By adapting these techniques, you will
write more "reasonable" code, and build efficient and reusable verification components.
Both a learning tool and a reference, this handbook contains hundreds of real-world
code snippets and three professional verification-system examples. You can copy and
paste from these examples, which are all based on an open-source, vendor-neutral
framework (with code freely available at www.trusster.com). Learn about OOP
techniques such as these: Creating classes—code interfaces, factory functions, reuse
Connecting classes—pointers, inheritance, channels Using "correct by
construction"—strong typing, base classes Packaging it up—singletons, static methods,
packages
This book provides a hands-on, application-oriented guide to the entire IEEE standard
1800 SystemVerilog language. Readers will benefit from the step-by-step approach to
learning the language and methodology nuances, which will enable them to design and
verify complex ASIC/SoC and CPU chips. The author covers the entire spectrum of the
language, including random constraints, SystemVerilog Assertions, Functional
Coverage, Class, checkers, interfaces, and Data Types, among other features of the
language. Written by an experienced, professional end-user of ASIC/SoC/CPU and
FPGA designs, this book explains each concept with easy to understand examples,
simulation logs and applications derived from real projects. Readers will be empowered
to tackle the complex task of multi-million gate ASIC designs. Provides comprehensive
coverage of the entire IEEE standard SystemVerilog language; Covers important topics
such as constrained random verification, SystemVerilog Class, Assertions, Functional
coverage, data types, checkers, interfaces, processes and procedures, among other
language features; Uses easy to understand examples and simulation logs; examples
are simulatable and will be provided online; Written by an experienced, professional
end-user of ASIC/SoC/CPU and FPGA designs. This is quite a comprehensive work. It
must have taken a long time to write it. I really like that the author has taken apart each
of the SystemVerilog constructs and talks about them in great detail, including example
code and simulation logs. For example, there is a chapter dedicated to arrays, and
another dedicated to queues - that is great to have! The Language Reference Manual
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(LRM) is quite dense and difficult to use as a text for learning the language. This book
explains semantics at a level of detail that is not possible in an LRM. This is the
strength of the book. This will be an excellent book for novice users and as a handy
reference for experienced programmers. Mark Glasser Cerebras Systems.
Functional verification is an art as much as a science. It requires not only creativity and
cunning, but also a clear methodology to approach the problem. The Open Verification
Methodology (OVM) is a leading-edge methodology for verifying designs at multiple
levels of abstraction. It brings together ideas from electrical, systems, and software
engineering to provide a complete methodology for verifying large scale System-onChip (SoC) designs. OVM defines an approach for developing testbench architectures
so they are modular, configurable, and reusable. This book is designed to help both
novice and experienced verification engineers master the OVM through extensive
examples. It describes basic verification principles and explains the essentials of
transaction-level modeling (TLM). It leads readers from a simple connection of a
producer and a consumer through complete self-checking testbenches. It explains
construction techniques for building configurable, reusable testbench components and
how to use TLM to communicate between them. Elements such as agents and
sequences are explained in detail.
Based on the highly successful second edition, this extended edition of SystemVerilog
for Verification: A Guide to Learning the Testbench Language Features teaches all
verification features of the SystemVerilog language, providing hundreds of examples to
clearly explain the concepts and basic fundamentals. It contains materials for both the
full-time verification engineer and the student learning this valuable skill. In the third
edition, authors Chris Spear and Greg Tumbush start with how to verify a design, and
then use that context to demonstrate the language features, including the advantages
and disadvantages of different styles, allowing readers to choose between alternatives.
This textbook contains end-of-chapter exercises designed to enhance students’
understanding of the material. Other features of this revision include: New sections on
static variables, print specifiers, and DPI from the 2009 IEEE language standard
Descriptions of UVM features such as factories, the test registry, and the configuration
database Expanded code samples and explanations Numerous samples that have
been tested on the major SystemVerilog simulators SystemVerilog for Verification: A
Guide to Learning the Testbench Language Features, Third Edition is suitable for use in
a one-semester SystemVerilog course on SystemVerilog at the undergraduate or
graduate level. Many of the improvements to this new edition were compiled through
feedback provided from hundreds of readers.
This is the first book to cover verification strategies and methodologies for SOC
verification from system level verification to the design sign-off. All the verification
aspects in this exciting new book are illustrated with a single reference design for
Bluetooth application.
by Maq Mannan President and CEO, DSM Technologies Chairman of the IEEE 1364
Verilog Standards Group Past Chairman of Open Verilog International One of the major
strengths of the Verilog language is the Programming Language Interface (PLI), which
allows users and Verilog application developers to infinitely extend the capabilities of
the Verilog language and the Verilog simulator. In fact, the overwhelming success of
the Verilog language can be partly attributed to the exi- ence of its PLI. Using the PLI,
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add-on products, such as graphical waveform displays or pre and post simulation
analysis tools, can be easily developed. These products can then be used with any
Verilog simulator that supports the Verilog PLI. This ability to create thi- party add-on
products for Verilog simulators has created new markets and provided the Verilog user
base with multiple sources of software tools. Hardware design engineers can, and
should, use the Verilog PLI to customize their Verilog simulation environment. A
Company that designs graphics chips, for ex- ple, may wish to see the simulation
results of a new design in some custom graphical display. The Verilog PLI makes it
possible, and even trivial, to integrate custom so- ware, such as a graphical display
program, into a Verilog simulator. The simulation results can then dynamically be
displayed in the custom format during simulation. And, if the company uses Verilog
simulators from multiple simulator vendors, this integrated graphical display will work
with all the simulators.
The first of two volumes in the Electronic Design Automation for Integrated Circuits Handbook,
Second Edition, Electronic Design Automation for IC System Design, Verification, and Testing
thoroughly examines system-level design, microarchitectural design, logic verification, and
testing. Chapters contributed by leading experts authoritatively discuss processor modeling
and design tools, using performance metrics to select microprocessor cores for integrated
circuit (IC) designs, design and verification languages, digital simulation, hardware acceleration
and emulation, and much more. New to This Edition: Major updates appearing in the initial
phases of the design flow, where the level of abstraction keeps rising to support more
functionality with lower non-recurring engineering (NRE) costs Significant revisions reflected in
the final phases of the design flow, where the complexity due to smaller and smaller
geometries is compounded by the slow progress of shorter wavelength lithography New
coverage of cutting-edge applications and approaches realized in the decade since publication
of the previous edition—these are illustrated by new chapters on high-level synthesis, systemon-chip (SoC) block-based design, and back-annotating system-level models Offering
improved depth and modernity, Electronic Design Automation for IC System Design,
Verification, and Testing provides a valuable, state-of-the-art reference for electronic design
automation (EDA) students, researchers, and professionals.
This book is structured as a step-by-step course of study along the lines of a VLSI integrated
circuit design project. The entire Verilog language is presented, from the basics to everything
necessary for synthesis of an entire 70,000 transistor, full-duplex serializer-deserializer,
including synthesizable PLLs. The author includes everything an engineer needs for in-depth
understanding of the Verilog language: Syntax, synthesis semantics, simulation and test.
Complete solutions for the 27 labs are provided in the downloadable files that accompany the
book. For readers with access to appropriate electronic design tools, all solutions can be
developed, simulated, and synthesized as described in the book. A partial list of design topics
includes design partitioning, hierarchy decomposition, safe coding styles, back annotation,
wrapper modules, concurrency, race conditions, assertion-based verification, clock
synchronization, and design for test. A concluding presentation of special topics includes
System Verilog and Verilog-AMS.
This book focuses on key simulation and evaluation technologies for 5G systems. Based on
the most recent research results from academia and industry, it describes the evaluation
methodologies in depth for network and physical layer technologies. The evaluation methods
are discussed in depth. It also covers the analysis of the 5G candidate technologies and the
testing challenges, the evolution of the testing technologies, fading channel measurement and
modeling, software simulations, software hardware cosimulation, field testing and other novel
evaluation methods. The fifth-generation (5G) mobile communications system targets highly
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improved network performances in terms of the network capacity and the number of
connections. Testing and evaluation technologies is widely recognized and plays important
roles in the wireless technology developments, along with the research on basic theory and
key technologies. The investigation and developments on the multi-level and comprehensive
evaluations for 5G new technologies, provides important performance references for the 5G
technology filtering and future standardizations. Students focused on telecommunications,
electronic engineering, computer science or other related disciplines will find this book useful
as a secondary text. Researchers and professionals working within these related fields will also
find this book useful as a reference.
System designers, computer scientists and engineers have c- tinuously invented and
employed notations for modeling, speci- ing, simulating, documenting, communicating,
teaching, verifying and controlling the designs of digital systems. Initially these s- tems were
represented via electronic and fabrication details. F- lowing C. E. Shannon’s revelation of
1948, logic diagrams and Boolean equations were used to represent digital systems in a fa- ion
that de-emphasized electronic and fabrication detail while revealing logical behavior. A small
number of circuits were made available to remove the abstraction of these representations
when it was desirable to do so. As system complexity grew, block diagrams, timing charts,
sequence charts, and other graphic and symbolic notations were found to be useful in
summarizing the gross features of a system and describing how it operated. In addition, it
always seemed necessary or appropriate to augment these documents with lengthy verbal
descriptions in a natural language. While each notation was, and still is, a perfectly valid
means of expressing a design, lack of standardization, conciseness, and f- mal definitions
interfered with communication and the understa- ing between groups of people using different
notations. This problem was recognized early and formal languages began to evolve in the
1950s when I. S. Reed discovered that flip-flop input equations were equivalent to a register
transfer equation, and that xvi tor-like notation. Expanding these concepts Reed developed a
no- tion that became known as a Register Transfer Language (RTL).
This book is both a tutorial and a reference for engineers who use the SystemVerilog
Hardware Description Language (HDL) to design ASICs and FPGAs. The book shows how to
write SystemVerilog models at the Register Transfer Level (RTL) that simulate and synthesize
correctly, with a focus on proper coding styles and best practices. SystemVerilog is the latest
generation of the original Verilog language, and adds many important capabilities to efficiently
and more accurately model increasingly complex designs. This book reflects the
SystemVerilog-2012/2017 standards. This book is for engineers who already know, or who are
learning, digital design engineering. The book does not present digital design theory; it shows
how to apply that theory to write RTL models that simulate and synthesize correctly. The
creator of the original Verilog Language, Phil Moorby says about this book (an excerpt from the
book's Foreword): "Many published textbooks on the design side of SystemVerilog assume
that the reader is familiar with Verilog, and simply explain the new extensions. It is time to
leave behind the stepping-stones and to teach a single consistent and concise language in a
single book, and maybe not even refer to the old ways at all! If you are a designer of digital
systems, or a verification engineer searching for bugs in these designs, then SystemVerilog
will provide you with significant benefits, and this book is a great place to learn the design
aspects of SystemVerilog."
Principles of Verifiable RTL Design: A Functional Coding Style Supporting Verification
Processes in Verilog explains how you can write Verilog to describe chip designs at the RTlevel in a manner that cooperates with verification processes. This cooperation can return an
order of magnitude improvement in performance and capacity from tools such as simulation
and equivalence checkers. It reduces the labor costs of coverage and formal model checking
by facilitating communication between the design engineer and the verification engineer. It also
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orients the RTL style to provide more useful results from the overall verification process. The
intended audience for Principles of Verifiable RTL Design: A Functional Coding Style
Supporting Verification Processes in Verilog is engineers and students who need an
introduction to various design verification processes and a supporting functional Verilog RTL
coding style. A second intended audience is engineers who have been through introductory
training in Verilog and now want to develop good RTL writing practices for verification. A third
audience is Verilog language instructors who are using a general text on Verilog as the course
textbook but want to enrich their lectures with an emphasis on verification. A fourth audience is
engineers with substantial Verilog experience who want to improve their Verilog practice to
work better with RTL Verilog verification tools. A fifth audience is design consultants searching
for proven verification-centric methodologies. A sixth audience is EDA verification tool
implementers who want some suggestions about a minimal Verilog verification subset.
Principles of Verifiable RTL Design: A Functional Coding Style Supporting Verification
Processes in Verilog is based on the reality that comes from actual large-scale product design
process and tool experience.
There is much excitement in the design and verification community about assertion-based
design. The question is, who should study assertion-based design? The emphatic answer is,
both design and verification engineers. What may be unintuitive to many design engineers is
that adding assertions to RTL code will actually reduce design time, while better documenting
design intent. Every design engineer should read this book! Design engineers that add
assertions to their design will not only reduce the time needed to complete a design, they will
also reduce the number of interruptions from verification engineers to answer questions about
design intent and to address verification suite mistakes. With design assertions in place, the
majority of the interruptions from verification engineers will be related to actual design
problems and the error feedback provided will be more useful to help identify design flaws. A
design engineer who does not add assertions to the RTL code will spend more time with
verification engineers explaining the design functionality and intended interface requirements,
knowledge that is needed by the verification engineer to complete the job of testing the design.

by Phil Moorby The Verilog Hardware Description Language has had an amazing
impact on the mod em electronics industry, considering that the essential
composition of the language was developed in a surprisingly short period of time,
early in 1984. Since its introduc tion, Verilog has changed very little. Over time,
users have requested many improve ments to meet new methodology needs.
But, it is a complex and time consuming process to add features to a language
without ambiguity, and maintaining consistency. A group of Verilog enthusiasts,
the IEEE 1364 Verilog committee, have broken the Verilog feature doldrums.
These individuals should be applauded. They invested the time and energy, often
their personal time, to understand and resolve an extensive wish-list of language
enhancements. They took on the task of choosing a feature set that would stand
up to the scrutiny of the standardization process. I would like to per sonally thank
this group. They have shown that it is possible to evolve Verilog, rather than
having to completely start over with some revolutionary new language. The
Verilog 1364-2001 standard provides many of the advanced building blocks that
users have requested. The enhancements include key components for
verification, abstract design, and other new methodology capabilities. As
designers tackle advanced issues such as automated verification, system
partitioning, etc., the Verilog standard will rise to meet the continuing challenge of
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electronics design.
The Verilog hardware description language (HDL) provides the ability to describe
digital and analog systems. This ability spans the range from descriptions that
express conceptual and architectural design to detailed descriptions of
implementations in gates and transistors. Verilog was developed originally at
Gateway Design Automation Corporation during the mid-eighties. Tools to verify
designs expressed in Verilog were implemented at the same time and marketed.
Now Verilog is an open standard of IEEE with the number 1364. Verilog HDL is
now used universally for digital designs in ASIC, FPGA, microprocessor, DSP
and many other kinds of design-centers and is supported by most of the EDA
companies. The research and education that is conducted in many universities is
also using Verilog. This book introduces the Verilog hardware description
language and describes it in a comprehensive manner. Verilog HDL was
originally developed and specified with the intent of use with a simulator.
Semantics of the language had not been fully described until now. In this book,
each feature of the language is described using semantic introduction, syntax
and examples. Chapter 4 leads to the full semantics of the language by providing
definitions of terms, and explaining data structures and algorithms. The book is
written with the approach that Verilog is not only a simulation or synthesis
language, or a formal method of describing design, but a complete language
addressing all of these aspects. This book covers many aspects of Verilog HDL
that are essential parts of any design process.
Describes a small verification library with a concentration on user adaptability
such as re-useable components, portable Intellectual Property, and coverification. Takes a realistic view of reusability and distills lessons learned down
to a tool box of techniques and guidelines.
Why learn and use Verilog if you're a student, beginning designer, or leading
edge systems designer? The naive would ignore Verilog and "standardize" by
using VHDL, the result of a decade-long committee design process. A single
language for the whole world would appear to: ease the training of designers and
others who use descriptions, increase tool competition to lower costs, and
increase design sharing and library usage. Further, the U. S. Department of
Defense (DOD) mandated its use for design description Mandated standards
rarely are best, and often not very good. Competition is good because it
encourages rapid evolution. Also, we know that evolved, de facto standards
embodied in a time-tested product based on initial conceptual clarity from one
person or organization versus de jure standards coming from large committees or
government mandates are often preferred. A standard must be "open" so that
many others can use it, build on it, and compete to make it better. One only has
to compare: C, C++, and FORTRAN versus ADA (DOD's mandated language),
PLl; TCP/IP versus OSI; the Intel X86 or PowerPC microprocessors versus
DOD's many architectures; Windows versus the many UNIX dialects; and various
industry buses versus DOD's Futurebus. Verilog, introduced in 1985, was
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developed by one person, Phil Moorby at Gate way Design Automation. It was
Phil's third commercial logic simulator.
This book constitutes the refereed proceedings of the 12th International
Conference on Field-Programmable Logic and Applications, FPL 2002, held in
Montpellier, France, in September 2002. The 104 revised regular papers and 27
poster papers presented together with three invited contributions were carefully
reviewed and selected from 214 submissions. The papers are organized in
topical sections on rapid prototyping, FPGA synthesis, custom computing
engines, DSP applications, reconfigurable fabrics, dynamic reconfiguration,
routing and placement, power estimation, synthesis issues, communication
applications, new technologies, reconfigurable architectures, multimedia
applications, FPGA-based arithmetic, reconfigurable processors, testing and faulttolerance, crypto applications, multitasking, compilation techniques, etc.
One of the biggest challenges in chip and system design is determining whether
the hardware works correctly. That is the job of functional verification engineers
and they are the audience for this comprehensive text from three top industry
professionals. As designs increase in complexity, so has the value of verification
engineers within the hardware design team. In fact, the need for skilled
verification engineers has grown dramatically--functional verification now
consumes between 40 and 70% of a project's labor, and about half its cost.
Currently there are very few books on verification for engineers, and none that
cover the subject as comprehensively as this text. A key strength of this book is
that it describes the entire verification cycle and details each stage. The
organization of the book follows the cycle, demonstrating how functional
verification engages all aspects of the overall design effort and how individual
cycle stages relate to the larger design process. Throughout the text, the authors
leverage their 35 plus years experience in functional verification, providing
examples and case studies, and focusing on the skills, methods, and tools
needed to complete each verification task. Comprehensive overview of the
complete verification cycle Combines industry experience with a strong emphasis
on functional verification fundamentals Includes real-world case studies
Silicon technology now allows us to build chips consisting of tens of millions of
transistors. This technology not only promises new levels of system integration
onto a single chip, but also presents significant challenges to the chip designer.
As a result, many ASIC developers and silicon vendors are re-examining their
design methodologies, searching for ways to make effective use of the huge
numbers of gates now available. These designers see current design tools and
methodologies as inadequate for developing million-gate ASICs from scratch.
There is considerable pressure to keep design team size and design schedules
constant even as design complexities grow. Tools are not providing the
productivity gains required to keep pace with the increasing gate counts available
from deep submicron technology. Design reuse - the use of pre-designed and preverified cores - is the most promising opportunity to bridge the gap between
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available gate-count and designer productivity. Reuse Methodology Manual for
System-On-A-Chip Designs, Second Edition outlines an effective methodology
for creating reusable designs for use in a System-on-a-Chip (SoC) design
methodology. Silicon and tool technologies move so quickly that no single
methodology can provide a permanent solution to this highly dynamic problem.
Instead, this manual is an attempt to capture and incrementally improve on
current best practices in the industry, and to give a coherent, integrated view of
the design process. Reuse Methodology Manual for System-On-A-Chip Designs,
Second Edition will be updated on a regular basis as a result of changing
technology and improved insight into the problems of design reuse and its role in
producing high-quality SoC designs.
Appropriate for use as a graduate text or a professional reference, Languages for
Digital Embedded Systems is the first detailed, broad survey of hardware and
software description languages for embedded system design. Instead of
promoting the one language that will solve all design problems (which does not
and will not ever exist), this book takes the view that different problems demand
different languages, and a designer who knows the spectrum of available
languages has the advantage over one who is trapped using the wrong
language. Languages for Digital Embedded Systems concentrates on successful,
widely-used design languages, with a secondary emphasis on those with
significant theoretical value. The syntax, semantics, and implementation of each
language is discussed, since although hardware synthesis and software
compilation technology have steadily improved, coding style still matters, and a
thorough understanding of how a language is synthesized or compiled is
generally necessary to take full advantage of a language. Practicing designers,
graduate students, and advanced undergraduates will all benefit from this book. It
assumes familiarity with some hardware or software languages, but takes a
practical, descriptive view that avoids formalism.
A comprehensive resource on Verilog HDL for beginners and experts Large and
complicated digital circuits can be incorporated into hardware by using Verilog, a
hardware description language (HDL). A designer aspiring to master this versatile
language must first become familiar with its constructs, practice their use in real
applications, and apply them in combinations in order to be successful. Design
Through Verilog HDL affords novices the opportunity to perform all of these
tasks, while also offering seasoned professionals a comprehensive resource on
this dynamic tool. Describing a design using Verilog is only half the story: writing
test-benches, testing a design for all its desired functions, and how identifying
and removing the faults remain significant challenges. Design Through Verilog
HDL addresses each of these issues concisely and effectively. The authors
discuss constructs through illustrative examples that are tested with popular
simulation packages, ensuring the subject matter remains practically relevant.
Other important topics covered include: Primitives Gate and Net delays Buffers
CMOS switches State machine design Further, the authors focus on illuminating
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the differences between gate level, data flow, and behavioral styles of Verilog, a
critical distinction for designers. The book's final chapters deal with advanced
topics such as timescales, parameters and related constructs, queues, and
switch level design. Each chapter concludes with exercises that both ensure
readers have mastered the present material and stimulate readers to explore
avenues of their own choosing. Written and assembled in a paced, logical
manner, Design Through Verilog HDL provides professionals, graduate students,
and advanced undergraduates with a one-of-a-kind resource.
mental improvements during the same period. What is clearly needed in
verification techniques and technology is the equivalent of a synthesis
productivity breakthrough. In the second edition of Writing Testbenches,
Bergeron raises the verification level of abstraction by introducing coveragedriven constrained-random transaction-level self-checking testbenches all made
possible through the introduction of hardware verification languages (HVLs), such
as e from Verisity and OpenVera from Synopsys. The state-of-art methodologies
described in Writing Test benches will contribute greatly to the much-needed
equivalent of a synthesis breakthrough in verification productivity. I not only
highly recommend this book, but also I think it should be required reading by
anyone involved in design and verification of today's ASIC, SoCs and systems.
Harry Foster Chief Architect Verplex Systems, Inc. xviii Writing Testbenches:
Functional Verification of HDL Models PREFACE If you survey hardware design
groups, you will learn that between 60% and 80% of their effort is now dedicated
to verification.
Considered a standard industry resource, the Embedded Systems Handbook
provided researchers and technicians with the authoritative information needed to
launch a wealth of diverse applications, including those in automotive electronics,
industrial automated systems, and building automation and control. Now a new
resource is required to report on current developments and provide a technical
reference for those looking to move the field forward yet again. Divided into two
volumes to accommodate this growth, the Embedded Systems Handbook,
Second Edition presents a comprehensive view on this area of computer
engineering with a currently appropriate emphasis on developments in
networking and applications. Those experts directly involved in the creation and
evolution of the ideas and technologies presented offer tutorials, research
surveys, and technology overviews that explore cutting-edge developments and
deployments and identify potential trends. This first self-contained volume of the
handbook, Embedded Systems Design and Verification, is divided into three
sections. It begins with a brief introduction to embedded systems design and
verification. It then provides a comprehensive overview of embedded processors
and various aspects of system-on-chip and FPGA, as well as solutions to design
challenges. The final section explores power-aware embedded computing,
design issues specific to secure embedded systems, and web services for
embedded devices. Those interested in taking their work with embedded systems
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to the network level should complete their study with the second volume: Network
Embedded Systems.
Principles of Verilog PLI is a `how to do' text on Verilog Programming Language
Interface. The primary focus of the book is on how to use PLI for problem solving.
Both PLI 1.0 and PLI 2.0 are covered. Particular emphasis has been put on
adopting a generic step-by-step approach to create a fully functional PLI code.
Numerous examples were carefully selected so that a variety of problems can be
solved through ther use. A separate chapter on Bus Functional Model (BFM), one
of the most widely used commercial applications of PLI, is included. Principles of
Verilog PLI is written for the professional engineer who uses Verilog for ASIC
design and verification. Principles of Verilog PLI will be also of interest to
students who are learning Verilog.
Field Programmable Gate Arrays (FPGAs) are devices that provide a fast, lowcost way for embedded system designers to customize products and deliver new
versions with upgraded features, because they can handle very complicated
functions, and be reconfigured an infinite number of times. In addition to
introducing the various architectural features available in the latest generation of
FPGAs, The Design Warrior’s Guide to FPGAs also covers different design tools
and flows. This book covers information ranging from schematic-driven entry,
through traditional HDL/RTL-based simulation and logic synthesis, all the way up
to the current state-of-the-art in pure C/C++ design capture and synthesis
technology. Also discussed are specialist areas such as mixed
hardward/software and DSP-based design flows, along with innovative new
devices such as field programmable node arrays (FPNAs). Clive "Max" Maxfield
is a bestselling author and engineer with a large following in the electronic design
automation (EDA)and embedded systems industry. In this comprehensive book,
he covers all the issues of interest to designers working with, or contemplating a
move to, FPGAs in their product designs. While other books cover fragments of
FPGA technology or applications this is the first to focus exclusively and
comprehensively on FPGA use for embedded systems. First book to focus
exclusively and comprehensively on FPGA use in embedded designs Worldrenowned best-selling author Will help engineers get familiar and succeed with
this new technology by providing much-needed advice on choosing the right
FPGA for any design project
During the past few years there has been an dramatic upsurge in research and
development, implementations of new technologies, and deployments of actual
solutions and technologies in the diverse application areas of embedded
systems. These areas include automotive electronics, industrial automated
systems, and building automation and control. Comprising 48 chapters and the
contributions of 74 leading experts from industry and academia, the Embedded
Systems Handbook, Second Edition presents a comprehensive view of
embedded systems: their design, verification, networking, and applications. The
contributors, directly involved in the creation and evolution of the ideas and
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technologies presented, offer tutorials, research surveys, and technology
overviews, exploring new developments, deployments, and trends. To
accommodate the tremendous growth in the field, the handbook is now divided
into two volumes. New in This Edition: Processors for embedded systems
Processor-centric architecture description languages Networked embedded
systems in the automotive and industrial automation fields Wireless embedded
systems Embedded Systems Design and Verification Volume I of the handbook
is divided into three sections. It begins with a brief introduction to embedded
systems design and verification. The book then provides a comprehensive
overview of embedded processors and various aspects of system-on-chip and
FPGA, as well as solutions to design challenges. The final section explores
power-aware embedded computing, design issues specific to secure embedded
systems, and web services for embedded devices. Networked Embedded
Systems Volume II focuses on selected application areas of networked
embedded systems. It covers automotive field, industrial automation, building
automation, and wireless sensor networks. This volume highlights
implementations in fast-evolving areas which have not received proper coverage
in other publications. Reflecting the unique functional requirements of different
application areas, the contributors discuss inter-node communication aspects in
the context of specific applications of networked embedded systems.
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 Verilogrelatedtopics. 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
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Power Aware Design Methodologies was conceived as an effort to bring all aspects of poweraware design methodologies together in a single document. It covers several layers of the
design hierarchy from technology, circuit logic, and architectural levels up to the system layer.
It includes discussion of techniques and methodologies for improving the power efficiency of
CMOS circuits (digital and analog), systems on chip, microelectronic systems, wirelessly
networked systems of computational nodes and so on. In addition to providing an in-depth
analysis of the sources of power dissipation in VLSI circuits and systems and the technology
and design trends, this book provides a myriad of state-of-the-art approaches to power
optimization and control. The different chapters of Power Aware Design Methodologies have
been written by leading researchers and experts in their respective areas. Contributions are
from both academia and industry. The contributors have reported the various technologies,
methodologies, and techniques in such a way that they are understandable and useful.
The Verilog Programming Language Interface is a powerful feature of the Verilog standard.
Through this interface, a Verilog simulator can be customized to perform virtually any
engineering task desired, such as adding custom design debug utilities, adding proprietary file
read/write utilities, and interfacing bus functional C language models to a simulator. This book
serves as both a user's guide for learning the Verilog PLI, and as a comprehensive reference
manual on the Verilog PLI standard. Both the TF/ACC ("PLI 1.0") and the VPI ("PLI 2.0")
generations of the PLI are presented, based on the IEEE 1364 Verilog standard. The second
edition of this book adds detailed coverage of the many enhancements added in the latest
IEEE 1364-2001 Verilog standard ("Verilog-2001").
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