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Digital Design of Signal Processing Systems
Logic Synthesis Using Synopsys, Second Edition, is for anyone who hates reading
manuals but would still like to learn logic synthesis as practiced in the real world.
This book should help the reader develop a better understanding of the logic
synthesis design flow, optimization strategies using the Design Compiler, test
synthesis using the Test Compiler, commonly used interface formats such as EDIF,
SDF and PDEF, Links from the Design Compiler to Layout Tools, the FPGA synthesis
process, design re-use in a synthesis-based design methodology and a conceptual
introduction to behavioral synthesis. Examples in both VHDL and Verilog have been
provided throughout the book. Logic Synthesis Using Synopsys, Second Edition
covers several new and emerging areas in addition to improvements in the
presentation and contents in chapters from the first edition.

FPGA Prototyping by Verilog Examples
This book is designed to serve as a hands-on professional reference with additional
utility as a textbook for upper undergraduate and some graduate courses in digital
logic design. This book is organized in such a way that that it can describe a
number of RTL design scenarios, from simple to complex. The book constructs the
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logic design story from the fundamentals of logic design to advanced RTL design
concepts. Keeping in view the importance of miniaturization today, the book gives
practical information on the issues with ASIC RTL design and how to overcome
these concerns. It clearly explains how to write an efficient RTL code and how to
improve design performance. The book also describes advanced RTL design
concepts such as low-power design, multiple clock-domain design, and SOC-based
design. The practical orientation of the book makes it ideal for training programs
for practicing design engineers and for short-term vocational programs. The
contents of the book will also make it a useful read for students and hobbyists.

FPGA Prototyping by VHDL Examples
Digital Systems Design with FPGAs and CPLDs explains how to design and develop
digital electronic systems using programmable logic devices (PLDs). Totally
practical in nature, the book features numerous (quantify when known) case study
designs using a variety of Field Programmable Gate Array (FPGA) and Complex
Programmable Logic Devices (CPLD), for a range of applications from control and
instrumentation to semiconductor automatic test equipment. Key features include:
* Case studies that provide a walk through of the design process, highlighting the
trade-offs involved. * Discussion of real world issues such as choice of device, pinout, power supply, power supply decoupling, signal integrity- for embedding FPGAs
within a PCB based design. With this book engineers will be able to: * Use PLD
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technology to develop digital and mixed signal electronic systems * Develop PLD
based designs using both schematic capture and VHDL synthesis techniques *
Interface a PLD to digital and mixed-signal systems * Undertake complete design
exercises from design concept through to the build and test of PLD based
electronic hardware This book will be ideal for electronic and computer engineering
students taking a practical or Lab based course on digital systems development
using PLDs and for engineers in industry looking for concrete advice on developing
a digital system using a FPGA or CPLD as its core. Case studies that provide a walk
through of the design process, highlighting the trade-offs involved. Discussion of
real world issues such as choice of device, pin-out, power supply, power supply
decoupling, signal integrity- for embedding FPGAs within a PCB based design.

High-level Synthesis
Starts with an overview of today's FPGA technology, devices, and tools for
designing state-of-the-art DSP systems. A case study in the first chapter is the
basis for more than 30 design examples throughout. The following chapters deal
with computer arithmetic concepts, theory and the implementation of FIR and IIR
filters, multirate digital signal processing systems, DFT and FFT algorithms, and
advanced algorithms with high future potential. Each chapter contains exercises.
The VERILOG source code and a glossary are given in the appendices, while the
accompanying CD-ROM contains the examples in VHDL and Verilog code as well as
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the newest Altera "Baseline" software. This edition has a new chapter on adaptive
filters, new sections on division and floating point arithmetics, an up-date to the
current Altera software, and some new exercises.

SystemVerilog for Verification
A hands-on introduction to FPGA prototyping and SoC design This Second Edition of
the popular book follows the same “learning-by-doing” approach to teach the
fundamentals and practices of VHDL synthesis and FPGA prototyping. It uses a
coherent series of examples to demonstrate the process to develop sophisticated
digital circuits and IP (intellectual property) cores, integrate them into an SoC
(system on a chip) framework, realize the system on an FPGA prototyping board,
and verify the hardware and software operation. The examples start with simple
gate-level circuits, progress gradually through the RT (register transfer) level
modules, and lead to a functional embedded system with custom I/O peripherals
and hardware accelerators. Although it is an introductory text, the examples are
developed in a rigorous manner, and the derivations follow strict design guidelines
and coding practices used for large, complex digital systems. The new edition is
completely updated. It presents the hardware design in the SoC context and
introduces the hardware-software co-design concept. Instead of treating examples
as isolated entities, the book integrates them into a single coherent SoC platform
that allows readers to explore both hardware and software “programmability” and
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develop complex and interesting embedded system projects. The revised edition:
Adds four general-purpose IP cores, which are multi-channel PWM (pulse width
modulation) controller, I2C controller, SPI controller, and XADC (Xilinx analog-todigital converter) controller. Introduces a music synthesizer constructed with a
DDFS (direct digital frequency synthesis) module and an ADSR (attack-decaysustain-release) envelop generator. Expands the original video controller into a
complete stream-based video subsystem that incorporates a video synchronization
circuit, a test pattern generator, an OSD (on-screen display) controller, a sprite
generator, and a frame buffer. Introduces basic concepts of software-hardware codesign with Xilinx MicroBlaze MCS soft-core processor. Provides an overview of bus
interconnect and interface circuit. Introduces basic embedded system software
development. Suggests additional modules and peripherals for interesting and
challenging projects. The FPGA Prototyping by VHDL Examples, Second Edition
makes a natural companion text for introductory and advanced digital design
courses and embedded system course. It also serves as an ideal self-teaching
guide for practicing engineers who wish to learn more about this emerging area of
interest.

FPGA Prototyping by SystemVerilog Examples
This book highlights the complex issues, tasks and skills that must be mastered by
an IP designer, in order to design an optimized and robust digital circuit to solve a
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problem. The techniques and methodologies described can serve as a bridge
between specifications that are known to the designer and RTL code that is final
outcome, reducing significantly the time it takes to convert initial ideas and
concepts into right-first-time silicon. Coverage focuses on real problems rather
than theoretical concepts, with an emphasis on design techniques across various
aspects of chip-design.

PLD Based Design with VHDL
An integrated presentation of electronic circuit design and VHDL, with an emphasis
on system examples and laboratory exercises.

Writing Testbenches: Functional Verification of HDL Models
This best-selling title, considered for over a decade to be essential reading for
every serious student and practitioner of computer design, has been updated
throughout to address the most important trends facing computer designers today.
In this edition, the authors bring their trademark method of quantitative analysis
not only to high performance desktop machine design, but also to the design of
embedded and server systems. They have illustrated their principles with designs
from all three of these domains, including examples from consumer electronics,
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multimedia and web technologies, and high performance computing. The book
retains its highly rated features: Fallacies and Pitfalls, which share the hard-won
lessons of real designers; Historical Perspectives, which provide a deeper look at
computer design history; Putting it all Together, which present a design example
that illustrates the principles of the chapter; Worked Examples, which challenge
the reader to apply the concepts, theories and methods in smaller scale problems;
and Cross-Cutting Issues, which show how the ideas covered in one chapter
interact with those presented in others. In addition, a new feature, Another View,
presents brief design examples in one of the three domains other than the one
chosen for Putting It All Together. The authors present a new organization of the
material as well, reducing the overlap with their other text, Computer Organization
and Design: A Hardware/Software Approach 2/e, and offering more in-depth
treatment of advanced topics in multithreading, instruction level parallelism, VLIW
architectures, memory hierarchies, storage devices and network technologies. Also
new to this edition, is the adoption of the MIPS 64 as the instruction set
architecture. In addition to several online appendixes, two new appendixes will be
printed in the book: one contains a complete review of the basic concepts of
pipelining, the other provides solutions a selection of the exercises. Both will be
invaluable to the student or professional learning on her own or in the classroom.
Hennessy and Patterson continue to focus on fundamental techniques for
designing real machines and for maximizing their cost/performance. * Presents
state-of-the-art design examples including: * IA-64 architecture and its first
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implementation, the Itanium * Pipeline designs for Pentium III and Pentium IV * The
cluster that runs the Google search engine * EMC storage systems and their
performance * Sony Playstation 2 * Infiniband, a new storage area and system area
network * SunFire 6800 multiprocessor server and its processor the UltraSPARC III *
Trimedia TM32 media processor and the Transmeta Crusoe processor * Examines
quantitative performance analysis in the commercial server market and the
embedded market, as well as the traditional desktop market. Updates all the
examples and figures with the most recent benchmarks, such as SPEC 2000. *
Expands coverage of instruction sets to include descriptions of digital signal
processors, media processors, and multimedia extensions to desktop processors. *
Analyzes capacity, cost, and performance of disks over two decades. Surveys the
role of clusters in scientific computing and commercial computing. * Presents a
survey, taxonomy, and the benchmarks of errors and failures in computer systems.
* Presents detailed descriptions of the design of storage systems and of clusters. *
Surveys memory hierarchies in modern microprocessors and the key parameters of
modern disks. * Presents a glossary of networking terms.

Designing with Xilinx® FPGAs
FPGA Prototyping Using Verilog Examples will provide you with a hands-on
introduction to Verilog synthesis and FPGA programming through a “learn by
doing” approach. By following the clear, easy-to-understand templates for code
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development and the numerous practical examples, you can quickly develop and
simulate a sophisticated digital circuit, realize it on a prototyping device, and verify
the operation of its physical implementation. This introductory text that will
provide you with a solid foundation, instill confidence with rigorous examples for
complex systems and prepare you for future development tasks.

Hands-on Experience with Altera FPGA Development Boards
This book is built around the use of readymade soft processor cores for FPGA
design. In particular, the book focuses on Altera FPGA boards. The book explores
many different embedded systems needs and prepares its readers for hands-on
design and development of such systems. Many worked-out examples and case
studies have been included to enable a clear understanding of design concepts.
Primarily designed as a textbook for core or lab courses on FPGA based embedded
systems, this book will appeal to students and instructors alike. The book takes an
autodidactic approach, which also makes it suitable for hobbyists and practitioners
looking to acquaint themselves with Altera FPGA boards.

Digital Systems Design with FPGAs and CPLDs
A guide to applying software design principles and coding practices to VHDL to
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improve the readability, maintainability, and quality of VHDL code. This book
addresses an often-neglected aspect of the creation of VHDL designs. A VHDL
description is also source code, and VHDL designers can use the best practices of
software development to write high-quality code and to organize it in a design. This
book presents this unique set of skills, teaching VHDL designers of all experience
levels how to apply the best design principles and coding practices from the
software world to the world of hardware. The concepts introduced here will help
readers write code that is easier to understand and more likely to be correct, with
improved readability, maintainability, and overall quality. After a brief review of
VHDL, the book presents fundamental design principles for writing code, discussing
such topics as design, quality, architecture, modularity, abstraction, and hierarchy.
Building on these concepts, the book then introduces and provides
recommendations for each basic element of VHDL code, including statements,
design units, types, data objects, and subprograms. The book covers naming data
objects and functions, commenting the source code, and visually presenting the
code on the screen. All recommendations are supported by detailed rationales.
Finally, the book explores two uses of VHDL: synthesis and testbenches. It
examines the key characteristics of code intended for synthesis (distinguishing it
from code meant for simulation) and then demonstrates the design and
implementation of testbenches with a series of examples that verify different kinds
of models, including combinational, sequential, and FSM code. Examples from the
book are also available on a companion website, enabling the reader to
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experiment with the complete source code.

Digital Design (VHDL)
FPGA Prototyping by VHDL Examples
FPGA Prototyping Using Verilog Examples will provide you with a hands-on
introduction to Verilog synthesis and FPGA programming through a “learn by
doing” approach. By following the clear, easy-to-understand templates for code
development and the numerous practical examples, you can quickly develop and
simulate a sophisticated digital circuit, realize it on a prototyping device, and verify
the operation of its physical implementation. This introductory text that will
provide you with a solid foundation, instill confidence with rigorous examples for
complex systems and prepare you for future development tasks.

Logic Synthesis Using Synopsys®
Digital Design of Signal Processing Systems discusses a spectrum of architectures
and methods for effective implementation of algorithms in hardware (HW).
Encompassing all facets of the subject this book includes conversion of algorithms
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from floating-point to fixed-point format, parallel architectures for basic
computational blocks, Verilog Hardware Description Language (HDL),
SystemVerilog and coding guidelines for synthesis. The book also covers system
level design of Multi Processor System on Chip (MPSoC); a consideration of
different design methodologies including Network on Chip (NoC) and Kahn Process
Network (KPN) based connectivity among processing elements. A special emphasis
is placed on implementing streaming applications like a digital communication
system in HW. Several novel architectures for implementing commonly used
algorithms in signal processing are also revealed. With a comprehensive coverage
of topics the book provides an appropriate mix of examples to illustrate the design
methodology. Key Features: A practical guide to designing efficient digital systems,
covering the complete spectrum of digital design from a digital signal processing
perspective Provides a full account of HW building blocks and their architectures,
while also elaborating effective use of embedded computational resources such as
multipliers, adders and memories in FPGAs Covers a system level architecture
using NoC and KPN for streaming applications, giving examples of structuring
MATLAB code and its easy mapping in HW for these applications Explains state
machine based and Micro-Program architectures with comprehensive case studies
for mapping complex applications The techniques and examples discussed in this
book are used in the award winning products from the Center for Advanced
Research in Engineering (CARE). Software Defined Radio, 10 Gigabit VoIP
monitoring system and Digital Surveillance equipment has respectively won
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APICTA (Asia Pacific Information and Communication Alliance) awards in 2010 for
their unique and effective designs.

FPGA-Based Embedded System Developer's Guide
Provides a practical approach to Verilog design and problem solving. * Bulk of the
book deals with practical design problems that design engineers solve on a daily
basis. * Includes over 90 design examples. * There are 3 full scale design examples
that include specification, architectural definition, micro-architectural definition,
RTL coding, testbench coding and verification. * Book is suitable for use as a
textbook in EE departments that have VLSI courses

The Design Warrior's Guide to FPGAs
Embedded Systems Design with Platform FPGAs introduces professional engineers
and students alike to system development using Platform FPGAs. The focus is on
embedded systems but it also serves as a general guide to building custom
computing systems. The text describes the fundamental technology in terms of
hardware, software, and a set of principles to guide the development of Platform
FPGA systems. The goal is to show how to systematically and creatively apply
these principles to the construction of application-specific embedded system
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architectures. There is a strong focus on using free and open source software to
increase productivity. Each chapter is organized into two parts. The white pages
describe concepts, principles, and general knowledge. The gray pages provide a
technical rendition of the main issues of the chapter and show the concepts
applied in practice. This includes step-by-step details for a specific development
board and tool chain so that the reader can carry out the same steps on their own.
Rather than try to demonstrate the concepts on a broad set of tools and boards,
the text uses a single set of tools (Xilinx Platform Studio, Linux, and GNU)
throughout and uses a single developer board (Xilinx ML-510) for the examples.
Explains how to use the Platform FPGA to meet complex design requirements and
improve product performance Presents both fundamental concepts together with
pragmatic, step-by-step instructions for building a system on a Platform FPGA
Includes detailed case studies, extended real-world examples, and lab exercises

Effective Coding with VHDL
Explores the unique hardware programmability of FPGA-based embedded systems,
using a learn-by-doing approach to introduce the concepts and techniques for
embedded SoPC design with Verilog An SoPC (system on a programmable chip)
integrates a processor, memory modules, I/O peripherals, and custom hardware
accelerators into a single FPGA (field-programmable gate array) device. In addition
to the customized software, customized hardware can be developed and
Page 15/36

Read Book Xilinx Vhdl Coding Guidelines
incorporated into the embedded system as well—allowing us to configure the softcore processor, create tailored I/O interfaces, and develop specialized hardware
accelerators for computation-intensive tasks. Utilizing an Altera FPGA prototyping
board and its Nios II soft-core processor, Embedded SoPC Design with Nios II
Processor and Verilog Examples takes a "learn by doing" approach to illustrate the
hardware and software design and development process by including realistic
projects that can be implemented and tested on the board. Emphasizing hardware
design and integration throughout, the book is divided into four major parts: Part I
covers HDL and synthesis of custom hardware Part II introduces the Nios II
processor and provides an overview of embedded software development Part III
demonstrates the design and development of hardware and software of several
complex I/O peripherals, including a PS2 keyboard and mouse, a graphic video
controller, an audio codec, and an SD (secure digital) card Part IV provides several
case studies of the integration of hardware accelerators, including a custom GCD
(greatest common divisor) circuit, a Mandelbrot set fractal circuit, and an audio
synthesizer based on DDFS (direct digital frequency synthesis) methodology While
designing and developing an embedded SoPC can be rewarding, the learning can
be a long and winding journey. This book shows the trail ahead and guides readers
through the initial steps to exploit the full potential of this emerging methodology.

IEEE International Conference on Electronics, Circuits and
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Systems
The skills and guidance needed to master RTL hardware design This book teaches
readers how to systematically design efficient,portable, and scalable Register
Transfer Level (RTL) digitalcircuits using the VHDL hardware description language
and synthesissoftware. Focusing on the module-level design, which is composed
offunctional units, routing circuit, and storage, the bookillustrates the relationship
between the VHDL constructs and theunderlying hardware components, and shows
how to develop codes thatfaithfully reflect the module-level design and can be
synthesizedinto efficient gate-level implementation. Several unique features
distinguish the book: * Coding style that shows a clear relationship between
VHDLconstructs and hardware components * Conceptual diagrams that illustrate
the realization of VHDLcodes * Emphasis on the code reuse * Practical examples
that demonstrate and reinforce designconcepts, procedures, and techniques * Two
chapters on realizing sequential algorithms in hardware * Two chapters on scalable
and parameterized designs andcoding * One chapter covering the synchronization
and interface betweenmultiple clock domains Although the focus of the book is RTL
synthesis, it also examinesthe synthesis task from the perspective of the overall
developmentprocess. Readers learn good design practices and guidelines toensure
that an RTL design can accommodate future simulation,verification, and testing
needs, and can be easily incorporatedinto a larger system or reused. Discussion is
independent oftechnology and can be applied to both ASIC and FPGA devices. With
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a balanced presentation of fundamentals and practicalexamples, this is an
excellent textbook for upper-levelundergraduate or graduate courses in advanced
digital logic.Engineers who need to make effective use of today's
synthesissoftware and FPGA devices should also refer to this book.

The Zynq Book
The push to move products to market as quickly and cheaply as possible is fiercer
than ever, and accordingly, engineers are always looking for new ways to provide
their companies with the edge over the competition. Field-Programmable Gate
Arrays (FPGAs), which are faster, denser, and more cost-effective than traditional
programmable logic devices (PLDs), are quickly becoming one of the most
widespread tools that embedded engineers can utilize in order to gain that needed
edge. FPGAs are especially popular for prototyping designs, due to their superior
speed and efficiency. This book hones in on that rapid prototyping aspect of FPGA
use, showing designers exactly how they can cut time off production cycles and
save their companies money drained by costly mistakes, via prototyping designs
with FPGAs first. Reading it will take a designer with a basic knowledge of
implementing FPGAs to the “next-level of FPGA use because unlike broad beginner
books on FPGAs, this book presents the required design skills in a focused,
practical, example-oriented manner. In-the-trenches expert authors assure the
most applicable advice to practicing engineers Dual focus on successfully making
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critical decisions and avoiding common pitfalls appeals to engineers pressured for
speed and perfection Hardware and software are both covered, in order to address
the growing trend toward "cross-pollination" of engineering expertise

Software-Defined Radio for Engineers
Based on the popular Artech House classic, Digital Communication Systems
Engineering with Software-Defined Radio, this book provides a practical approach
to quickly learning the software-defined radio (SDR) concepts needed for work in
the field. This up-to-date volume guides readers on how to quickly prototype
wireless designs using SDR for real-world testing and experimentation. This book
explores advanced wireless communication techniques such as OFDM, LTE, WLA,
and hardware targeting. Readers will gain an understanding of the core concepts
behind wireless hardware, such as the radio frequency front-end, analog-to-digital
and digital-to-analog converters, as well as various processing technologies.
Moreover, this volume includes chapters on timing estimation, matched filtering,
frame synchronization message decoding, and source coding. The orthogonal
frequency division multiplexing is explained and details about HDL code generation
and deployment are provided. The book concludes with coverage of the WLAN
toolbox with OFDM beacon reception and the LTE toolbox with downlink reception.
Multiple case studies are provided throughout the book. Both MATLAB and Simulink
source code are included to assist readers with their projects in the field.
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Digital VLSI Systems Design
Reconfigurable Computing marks a revolutionary and hot topic that bridges the
gap between the separate worlds of hardware and software design— the key
feature of reconfigurable computing is its groundbreaking ability to perform
computations in hardware to increase performance while retaining the flexibility of
a software solution. Reconfigurable computers serve as affordable, fast, and
accurate tools for developing designs ranging from single chip architectures to
multi-chip and embedded systems. Scott Hauck and Andre DeHon have assembled
a group of the key experts in the fields of both hardware and software computing
to provide an introduction to the entire range of issues relating to reconfigurable
computing. FPGAs (field programmable gate arrays) act as the “computing vehicles
to implement this powerful technology. Readers will be guided into adopting a
completely new way of handling existing design concerns and be able to make use
of the vast opportunities possible with reconfigurable logic in this rapidly evolving
field. Designed for both hardware and software programmers Views of
reconfigurable programming beyond standard programming languages Broad set
of case studies demonstrating how to use FPGAs in novel and efficient ways

FPGA Prototyping by Verilog Examples
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Digital Design: An Embedded Systems Approach Using VHDL provides a foundation
in digital design for students in computer engineering, electrical engineering and
computer science courses. It takes an up-to-date and modern approach of
presenting digital logic design as an activity in a larger systems design context.
Rather than focus on aspects of digital design that have little relevance in a
realistic design context, this book concentrates on modern and evolving knowledge
and design skills. Hardware description language (HDL)-based design and
verification is emphasized--VHDL examples are used extensively throughout. By
treating digital logic as part of embedded systems design, this book provides an
understanding of the hardware needed in the analysis and design of systems
comprising both hardware and software components. Includes a Web site with links
to vendor tools, labs and tutorials. Presents digital logic design as an activity in a
larger systems design context Features extensive use of VHDL examples to
demonstrate HDL (hardware description language) usage at the abstract
behavioural level and register transfer level, as well as for low-level verification
and verification environments Includes worked examples throughout to enhance
the reader's understanding and retention of the material Companion Web site
includes links to tools for FPGA design from Synplicity, Mentor Graphics, and Xilinx,
VHDL source code for all the examples in the book, lecture slides, laboratory
projects, and solutions to exercises

Learning FPGAs
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This book covers basic fundamentals of logic design and advanced RTL design
concepts using VHDL. The book is organized to describe both simple and complex
RTL design scenarios using VHDL. It gives practical information on the issues in
ASIC prototyping using FPGAs, design challenges and how to overcome practical
issues and concerns. It describes how to write an efficient RTL code using VHDL
and how to improve the design performance. The design guidelines by using VHDL
are also explained with the practical examples in this book. The book also covers
the ALTERA and XILINX FPGA architecture and the design flow for the PLDs. The
contents of this book will be useful to students, researchers, and professionals
working in hardware design and optimization. The book can also be used as a text
for graduate and professional development courses.

Embedded Systems Design with Platform FPGAs
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 coverage-driven constrainedrandom 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
Page 22/36

Read Book Xilinx Vhdl Coding Guidelines
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.

Digital Systems Design Using Verilog
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
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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.

Reconfigurable Computing
This book helps readers to implement their designs on Xilinx® FPGAs. The authors
demonstrate how to get the greatest impact from using the Vivado® Design Suite,
which delivers a SoC-strength, IP-centric and system-centric, next generation
development environment that has been built from the ground up to address the
productivity bottlenecks in system-level integration and implementation. This book
is a hands-on guide for both users who are new to FPGA designs, as well as those
currently using the legacy Xilinx tool set (ISE) but are now moving to Vivado.
Throughout the presentation, the authors focus on key concepts, major
mechanisms for design entry, and methods to realize the most efficient
implementation of the target design, with the least number of iterations.
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Advanced HDL Synthesis and SOC Prototyping
This book uses a "learn by doing" approach to introduce the concepts and
techniques of VHDL and FPGA to designers through a series of hands-on
experiments. FPGA Prototyping by VHDL Examples provides a collection of clear,
easy-to-follow templates for quick code development; a large number of practical
examples to illustrate and reinforce the concepts and design techniques; realistic
projects that can be implemented and tested on a Xilinx prototyping board; and a
thorough exploration of the Xilinx PicoBlaze soft-core microcontroller.

HDL Chip Design
DIGITAL SYSTEMS DESIGN USING VERILOG integrates coverage of logic design
principles, Verilog as a hardware design language, and FPGA implementation to
help electrical and computer engineering students master the process of designing
and testing new hardware configurations. A Verilog equivalent of authors Roth and
John's previous successful text using VHDL, this practical book presents Verilog
constructs side-by-side with hardware, encouraging students to think in terms of
desired hardware while writing synthesizable Verilog. Following a review of the
basic concepts of logic design, the authors introduce the basics of Verilog using
simple combinational circuit examples, followed by models for simple sequential
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circuits. Subsequent chapters ask readers to tackle more and more complex
designs. Important Notice: Media content referenced within the product description
or the product text may not be available in the ebook version.

RTL Hardware Design Using VHDL
A hands-on introduction to FPGA prototyping and SoC design This is the successor
edition of the popular FPGA Prototyping by Verilog Examples text. It follows the
same “learning-by-doing” approach to teach the fundamentals and practices of
HDL synthesis and FPGA prototyping. The new edition uses a coherent series of
examples to demonstrate the process to develop sophisticated digital circuits and
IP (intellectual property) cores, integrate them into an SoC (system on a chip)
framework, realize the system on an FPGA prototyping board, and verify the
hardware and software operation. The examples start with simple gate-level
circuits, progress gradually through the RT (register transfer) level modules, and
lead to a functional embedded system with custom I/O peripherals and hardware
accelerators. Although it is an introductory text, the examples are developed in a
rigorous manner, and the derivations follow the strict design guidelines and coding
practices used for large, complex digital systems. The book is completely updated
and uses the SystemVerilog language, which “absorbs” the Verilog language. It
presents the hardware design in the SoC context and introduces the hardwaresoftware co-design concept. Instead of treating examples as isolated entities, the
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book integrates them into a single coherent SoC platform that allows readers to
explore both hardware and software “programmability” and develop complex and
interesting embedded system projects. The new edition: Adds four general-purpose
IP cores, which are multi-channel PWM (pulse width modulation) controller, I2C
controller, SPI controller, and XADC (Xilinx analog-to-digital converter) controller.
Introduces a music synthesizer constructed with a DDFS (direct digital frequency
synthesis) module and an ADSR (attack-decay-sustain-release) envelope
generator. Expands the original video controller into a complete stream based
video subsystem that incorporates a video synchronization circuit, a test-pattern
generator, an OSD (on-screen display) controller, a sprite generator, and a frame
buffer. Provides a detailed discussion on blocking and nonblocking statements and
coding styles. Describes basic concepts of software-hardware co-design with Xilinx
MicroBlaze MCS soft-core processor. Provides an overview of bus interconnect and
interface circuit. Presents basic embedded system software development.
Suggests additional modules and peripherals for interesting and challenging
projects. FPGA Prototyping by SystemVerilog Examples makes a natural companion
text for introductory and advanced digital design courses and embedded system
courses. It also serves as an ideal self-teaching guide for practicing engineers who
wish to learn more about this emerging area of interest.

Circuit Design with VHDL
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This book describes RTL design using Verilog, synthesis and timing closure for
System On Chip (SOC) design blocks. It covers the complex RTL design scenarios
and challenges for SOC designs and provides practical information on performance
improvements in SOC, as well as Application Specific Integrated Circuit (ASIC)
designs. Prototyping using modern high density Field Programmable Gate Arrays
(FPGAs) is discussed in this book with the practical examples and case studies. The
book discusses SOC design, performance improvement techniques, testing and
system level verification, while also describing the modern Intel FPGA/XILINX FPGA
architectures and their use in SOC prototyping. Further, the book covers the
Synopsys Design Compiler (DC) and Prime Time (PT) commands, and how they can
be used to optimize complex ASIC/SOC designs. The contents of this book will be
useful to students and professionals alike.

The Art of Hardware Architecture
This book is about the Zynq-7000 All Programmable System on Chip, the family of
devices from Xilinx that combines an application-grade ARM Cortex-A9 processor
with traditional FPGA logic fabric. Catering for both new and experienced readers,
it covers fundamental issues in an accessible way, starting with a clear overview of
the device architecture, and an introduction to the design tools and processes for
developing a Zynq SoC. Later chapters progress to more advanced topics such as
embedded systems development, IP block design and operating systems.
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Maintaining a 'real-world' perspective, the book also compares Zynq with other
device alternatives, and considers end-user applications. The Zynq Book is
accompanied by a set of practical tutorials hosted on a companion website. These
tutorials will guide the reader through first steps with Zynq, following on to a
complete, audio-based embedded systems design.

Computer Architecture
This book uses a "learn by doing" approach to introduce the concepts and
techniques of VHDL and FPGA to designers through a series of hands-on
experiments. FPGA Prototyping by VHDL Examples provides a collection of clear,
easy-to-follow templates for quick code development; a large number of practical
examples to illustrate and reinforce the concepts and design techniques; realistic
projects that can be implemented and tested on a Xilinx prototyping board; and a
thorough exploration of the Xilinx PicoBlaze soft-core microcontroller.

Introduction to Logic Circuits & Logic Design with Verilog
Are you an RTL or system designer that is currently using, moving, or planning to
move to an HLS design environment? Finally, a comprehensive guide for designing
hardware using C++ is here. Michael Fingeroff's High-Level Synthesis Blue Book
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presents the most effective C++ synthesis coding style for achieving high quality
RTL. Master a totally new design methodology for coding increasingly complex
designs! This book provides a step-by-step approach to using C++ as a hardware
design language, including an introduction to the basics of HLS using concepts
familiar to RTL designers. Each chapter provides easy-to-understand C++
examples, along with hardware and timing diagrams where appropriate. The book
progresses from simple concepts such as sequential logic design to more
complicated topics such as memory architecture and hierarchical sub-system
design. Later chapters bring together many of the earlier HLS design concepts
through their application in simplified design examples. These examples illustrate
the fundamental principles behind C++ hardware design, which will translate to
much larger designs. Although this book focuses primarily on C and C++ to
present the basics of C++ synthesis, all of the concepts are equally applicable to
SystemC when describing the core algorithmic part of a design. On completion of
this book, readers should be well on their way to becoming experts in high-level
synthesis.

Digital Signal Processing with Field Programmable Gate Arrays
Digital System Design with FPGA: Implementation Using
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Verilog and VHDL
Master FPGA digital system design and implementation with Verilog and VHDL This
practical guide explores the development and deployment of FPGA-based digital
systems using the two most popular hardware description languages, Verilog and
VHDL. Written by a pair of digital circuit design experts, the book offers a solid
grounding in FPGA principles, practices, and applications and provides an overview
of more complex topics. Important concepts are demonstrated through real-world
examples, ready-to-run code, and inexpensive start-to-finish projects for both the
Basys and Arty boards. Digital System Design with FPGA: Implementation Using
Verilog and VHDL covers: • Field programmable gate array fundamentals • Basys
and Arty FPGA boards • The Vivado design suite • Verilog and VHDL • Data types
and operators • Combinational circuits and circuit blocks • Data storage elements
and sequential circuits • Soft-core microcontroller and digital interfacing •
Advanced FPGA applications • The future of FPGA

Embedded SoPC Design with Nios II Processor and Verilog
Examples
The book covers various aspects of VHDL programming and FPGA interfacing with
examples and sample codes giving an overview of VLSI technology, digital circuits
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design with VHDL, programming, components, functions and procedures, and
arithmetic designs followed by coverage of the core of external I/O programming,
algorithmic state machine based system design, and real-world interfacing
examples.

Verilog Coding for Logic Synthesis
This textbook for courses in Digital Systems Design introduces students to the
fundamental hardware used in modern computers. Coverage includes both the
classical approach to digital system design (i.e., pen and paper) in addition to the
modern hardware description language (HDL) design approach (computer-based).
Using this textbook enables readers to design digital systems using the modern
HDL approach, but they have a broad foundation of knowledge of the underlying
hardware and theory of their designs. This book is designed to match the way the
material is actually taught in the classroom. Topics are presented in a manner
which builds foundational knowledge before moving onto advanced topics. The
author has designed the presentation with learning Goals and assessment at its
core. Each section addresses a specific learning outcome that the student should
be able to “do” after its completion. The concept checks and exercise problems
provide a rich set of assessment tools to measure student performance on each
outcome.
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Rapid System Prototyping with FPGAs
This book provides step-by-step guidance on how to design VLSI systems using
Verilog. It shows the way to design systems that are device, vendor and
technology independent. Coverage presents new material and theory as well as
synthesis of recent work with complete Project Designs using industry standard
CAD tools and FPGA boards. The reader is taken step by step through different
designs, from implementing a single digital gate to a massive design consuming
well over 100,000 gates. All the design codes developed in this book are Register
Transfer Level (RTL) compliant and can be readily used or amended to suit new
projects.

Digital Logic Design Using Verilog
Field Programmable Gate Arrays (FPGAs) are devices that provide a fast, low-cost
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
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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 DSPbased 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 World-renowned 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

FPGA Prototyping by VHDL Examples
Learn how to design digital circuits with FPGAs (field-programmable gate arrays),
the devices that reconfigure themselves to become the very hardware circuits you
set out to program. With this practical guide, author Justin Rajewski shows you
hands-on how to create FPGA projects, whether you’re a programmer, engineer,
product designer, or maker. You’ll quickly go from the basics to designing your own
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processor. Designing digital circuits used to be a long and costly endeavor that
only big companies could pursue. FPGAs make the process much easier, and now
they’re affordable enough even for hobbyists. If you’re familiar with electricity and
basic electrical components, this book starts simply and progresses through
increasingly complex projects. Set up your environment by installing Xilinx ISE and
the author’s Mojo IDE Learn how hardware designs are broken into modules,
comparable to functions in a software program Create digital hardware designs
and learn the basics on how they’ll be implemented by the FPGA Build your
projects with Lucid, a beginner-friendly hardware description language, based on
Verilog, with syntax similar to C/C++ and Java
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