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Embedded System Design - Frank Vahid 2001-10-17
This book introduces a modern approach to embedded system design, presenting software design and
hardware design in a unified manner. It covers trends and challenges, introduces the design and use of
single-purpose processors ("hardware") and general-purpose processors ("software"), describes memories
and buses, illustrates hardware/software tradeoffs using a digital camera example, and discusses advanced
computation models, controls systems, chip technologies, and modern design tools. For courses found in
EE, CS and other engineering departments.
Digital Design with RTL Design, VHDL, and Verilog - Frank Vahid 2010-03-09
An eagerly anticipated, up-to-date guide to essential digital design fundamentals Offering a modern,
updated approach to digital design, this much-needed book reviews basic design fundamentals before
diving into specific details of design optimization. You begin with an examination of the low-levels of design,
noting a clear distinction between design and gate-level minimization. The author then progresses to the
key uses of digital design today, and how it is used to build high-performance alternatives to software.
Offers a fresh, up-to-date approach to digital design, whereas most literature available is sorely outdated
Progresses though low levels of design, making a clear distinction between design and gate-level
minimization Addresses the various uses of digital design today Enables you to gain a clearer
understanding of applying digital design to your life With this book by your side, you'll gain a better
understanding of how to apply the material in the book to real-world scenarios.
FPGA Design - Philip Andrew Simpson 2015-05-19
This book describes best practices for successful FPGA design. It is the result of the author’s meetings with
hundreds of customers on the challenges facing each of their FPGA design teams. By gaining an
understanding into their design environments, processes, what works and what does not work, key areas of
concern in implementing system designs have been identified and a recommended design methodology to
overcome these challenges has been developed. This book’s content has a strong focus on design teams
that are spread across sites. The goal being to increase the productivity of FPGA design teams by
establishing a common methodology across design teams; enabling the exchange of design blocks across
teams. Coverage includes the complete FPGA design flow, from the basics to advanced techniques. This
new edition has been enhanced to include new sections on System modeling, embedded design and high
level design. The original sections on Design Environment, RTL design and timing closure have all been
expanded to include more up to date techniques as well as providing more extensive scripts and RTL code
that can be reused by readers. Presents complete, field-tested methodology for FPGA design, focused on
reuse across design teams; Offers best practices for FPGA timing closure, in-system debug, and board
design; Details techniques to resolve common pitfalls in designing with FPGAs.
Design Through Verilog HDL - T. R. Padmanabhan 2003-11-05
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
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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 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.
Effective Coding with VHDL - Ricardo Jasinski 2016-05-27
A guide to applying software design principles and coding practices to VHDL to 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 experiment with the complete source code.
Design Recipes for FPGAs: Using Verilog and VHDL - Peter Wilson 2011-02-24
Design Recipes for FPGAs: Using Verilog and VHDL provides a rich toolbox of design techniques and
templates to solve practical, every-day problems using FPGAs. Using a modular structure, the book gives
‘easy-to-find’ design techniques and templates at all levels, together with functional code. Written in an
informal and ‘easy-to-grasp’ style, it goes beyond the principles of FPGA s and hardware description
languages to actually demonstrate how specific designs can be synthesized, simulated and downloaded onto
an FPGA. This book's ‘easy-to-find’ structure begins with a design application to demonstrate the key
building blocks of FPGA design and how to connect them, enabling the experienced FPGA designer to
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quickly select the right design for their application, while providing the less experienced a ‘road map’ to
solving their specific design problem. The book also provides advanced techniques to create ‘real world’
designs that fit the device required and which are fast and reliable to implement. This text will appeal to
FPGA designers of all levels of experience. It is also an ideal resource for embedded system development
engineers, hardware and software engineers, and undergraduates and postgraduates studying an
embedded system which focuses on FPGA design. A rich toolbox of practical FGPA design techniques at an
engineer's finger tips Easy-to-find structure that allows the engineer to quickly locate the information to
solve their FGPA design problem, and obtain the level of detail and understanding needed
Modern Digital Designs with EDA, VHDL and FPGA - Lo Jien-Chung 2015
Digital Electronics and Design with VHDL - Volnei A. Pedroni 2008-01-25
Digital Electronics and Design with VHDL offers a friendly presentation of the fundamental principles and
practices of modern digital design. Unlike any other book in this field, transistor-level implementations are
also included, which allow the readers to gain a solid understanding of a circuit's real potential and
limitations, and to develop a realistic perspective on the practical design of actual integrated circuits.
Coverage includes the largest selection available of digital circuits in all categories (combinational,
sequential, logical, or arithmetic); and detailed digital design techniques, with a thorough discussion on
state-machine modeling for the analysis and design of complex sequential systems. Key technologies used
in modern circuits are also described, including Bipolar, MOS, ROM/RAM, and CPLD/FPGA chips, as well as
codes and techniques used in data storage and transmission. Designs are illustrated by means of complete,
realistic applications using VHDL, where the complete code, comments, and simulation results are
included. This text is ideal for courses in Digital Design, Digital Logic, Digital Electronics, VLSI, and VHDL;
and industry practitioners in digital electronics. Comprehensive coverage of fundamental digital concepts
and principles, as well as complete, realistic, industry-standard designs Many circuits shown with internal
details at the transistor-level, as in real integrated circuits Actual technologies used in state-of-the-art
digital circuits presented in conjunction with fundamental concepts and principles Six chapters dedicated
to VHDL-based techniques, with all VHDL-based designs synthesized onto CPLD/FPGA chips
Verilog HDL - Samir Palnitkar 2003
VERILOG HDL, Second Editionby Samir PalnitkarWith a Foreword by Prabhu GoelWritten forboth
experienced and new users, this book gives you broad coverage of VerilogHDL. The book stresses the
practical design and verification perspective ofVerilog rather than emphasizing only the language aspects.
The informationpresented is fully compliant with the IEEE 1364-2001 Verilog HDL standard. Among its
many features, this edition- bull; bull;Describes state-of-the-art verification methodologies bull;Provides full
coverage of gate, dataflow (RTL), behavioral and switch modeling bull;Introduces you to the Programming
Language Interface (PLI) bull;Describes logic synthesis methodologies bull;Explains timing and delay
simulation bull;Discusses user-defined primitives bull;Offers many practical modeling tips Includes over
300 illustrations, examples, and exercises, and a Verilog resource list.Learning objectives and summaries
are provided for each chapter. About the CD-ROMThe CD-ROM contains a Verilog simulator with
agraphical user interface and the source code for the examples in the book. Whatpeople are saying about
Verilog HDL- "Mr.Palnitkar illustrates how and why Verilog HDL is used to develop today'smost complex
digital designs. This book is valuable to both the novice and theexperienced Verilog user. I highly
recommend it to anyone exploring Verilogbased design." -RajeevMadhavan, Chairman and CEO, Magma
Design Automation "Thisbook is unique in its breadth of information on Verilog and Verilog-relatedtopics. It
is fully compliant with the IEEE 1364-2001 standard, contains allthe information that you need on the
basics, and devotes several chapters toadvanced topics such as verification, PLI, synthesis and
modelingtechniques." -MichaelMcNamara, Chair, IEEE 1364-2001 Verilog Standards Organization Thishas
been my favorite Verilog book since I picked it up in college. It is theonly book that covers practical Verilog.
A must have for beginners andexperts." -BerendOzceri, Design Engineer, Cisco Systems, Inc.
"Simple,logical and well-organized material with plenty of illustrations, makes this anideal textbook." -Arun
K. Somani, Jerry R. Junkins Chair Professor,Department of Electrical and Computer Engineering, Iowa
State University, Ames PRENTICE HALL Professional Technical Reference Upper Saddle River, NJ 07458
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VHDL Coding Styles and Methodologies - Ben Cohen 2012-12-06
VHDL Coding Styles and Methodologies was originally written as a teaching tool for a VHDL training
course. The author began writing the book because he could not find a practical and easy to read book that
gave in depth coverage of both, the language and coding methodologies. This book is intended for: 1.
College students. It is organized in 13 chapters, each covering a separate aspect of the language, with
complete examples. All VHDL code described in the book is on a companion 3.5" PC disk. Students can
compile and simulate the examples to get a greater understanding of the language. Each chapter includes a
series of exercises to reinforce the concepts. 2. Engineers. It is written by an aerospace engineer who has
26 years of hardware, software, computer architecture and simulation experience. It covers practical
applications ofVHDL with coding styles and methodologies that represent what is current in the industry.
VHDL synthesizable constructs are identified. Guidelines for testbench designs are provided. Also included
is a project for the design of a synthesizable Universal Asynchronous Receiver Transmitter (UART), and a
testbench to verify proper operation of the UART in a realistic environment, with CPU interfaces and
transmission line jitter. An introduction to VHDL Initiative Toward ASIC Libraries (VITAL) is also provided.
The book emphasizes VHDL 1987 standard but provides guidelines for features implemented in VHDL
1993.
Writing Testbenches: Functional Verification of HDL Models - Janick Bergeron 2012-12-06
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
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 stateof-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.
ASIC Design and Synthesis - Vaibbhav Taraate 2021-01-06
This book describes simple to complex ASIC design practical scenarios using Verilog. It builds a story from
the basic fundamentals of ASIC designs to advanced RTL design concepts using Verilog. Looking at current
trends of miniaturization, the contents provide practical information on the issues in ASIC design and
synthesis using Synopsys DC and their solution. The book explains how to write efficient RTL using Verilog
and how to improve design performance. It also covers architecture design strategies, multiple clock
domain designs, low-power design techniques, DFT, pre-layout STA and the overall ASIC design flow with
case studies. The contents of this book will be useful to practicing hardware engineers, students, and
hobbyists looking to learn about ASIC design and synthesis.
Hardware Design and Petri Nets - Alex Yakovlev 2013-04-17
Hardware Design and Petri Nets presents a summary of the state of the art in the applications of Petri nets
to designing digital systems and circuits. The area of hardware design has traditionally been a fertile field
for research in concurrency and Petri nets. Many new ideas about modelling and analysis of concurrent
systems, and Petri nets in particular, originated in theory of asynchronous digital circuits. Similarly, the
theory and practice of digital circuit design have always recognized Petri nets as a powerful and easy-tounderstand modelling tool. The ever-growing demand in the electronic industry for design automation to
build various types of computer-based systems creates many opportunities for Petri nets to establish their
role of a formal backbone in future tools for constructing systems that are increasingly becoming
distributed, concurrent and asynchronous. Petri nets have already proved very effective in supporting
algorithms for solving key problems in synthesis of hardware control circuits. However, since the front end
to any realistic design flow in the future is likely to rely on more pragmatic Hardware Description
Languages (HDLs), such as VHDL and Verilog, it is crucial that Petri nets are well interfaced to such
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languages. Hardware Design and Petri Nets is divided into five parts, which cover aspects of behavioral
modelling, analysis and verification, synthesis from Petri nets and STGs, design environments based on
high-level Petri nets and HDLs, and finally performance analysis using Petri nets. Hardware Design and
Petri Nets serves as an excellent reference source and may be used as a text for advanced courses on the
subject.
Digital Design, Preview Ed. - Frank Vahid 2009-11-17
Digital Design provides a modern approach to learning the increasingly important topic of digital systems
design. The text's focus on register-transfer-level design and present-day applications not only leads to a
better appreciation of computers and of today's ubiquitous digital devices, but also provides for a better
understanding of careers involving digital design and embedded system design.1. Introduction2.
Combinational Logic Design3. Sequential Logic Design-Controllers4. Datapath Components5. RegisterTransfer Level (RTL) Design6. Optimizations and Tradeoffs7. Physical Implementation8. Programmable
Processors9. Hardware Description Languages
Digital Systems Design with FPGAs and CPLDs - Ian Grout 2011-04-08
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, pin-out, 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 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.
VHDL Programming with Advanced Topics - Louis Baker 1993
Presents a thorough introduction to VHDL programming, stressing a variety of programming methods for
solving design problems--each of which includes extensive examples to illustrate principles as well as
advanced concepts of VHDL programming. Covers such specialized topics as interfacing VHDL to C and
concurrent simulations. Real-world, SOTA examples, simulations of microprocessors and their associate
``glue'' chips are also included.
Behavioral Synthesis and Component Reuse with VHDL - Ahmed Amine Jerraya 2012-12-06
Improvement in the quality of integrated circuit designs and a designer's productivity can be achieved by a
combination of two factors: Using more structured design methodologies for extensive reuse of existing
components and subsystems. It seems that 70% of new designs correspond to existing components that
cannot be reused because of a lack of methodologies and tools. Providing higher level design tools allowing
to start from a higher level of abstraction. After the success and the widespread acceptance of logic and
RTL synthesis, the next step is behavioral synthesis, commonly called architectural or high-level synthesis.
Behavioral Synthesis and Component Reuse with VHDL provides methods and techniques for VHDL based
behavioral synthesis and component reuse. The goal is to develop VHDL modeling strategies for emerging
behavioral synthesis tools. Special attention is given to structured and modular design methods allowing
hierarchical behavioral specification and design reuse. The goal of this book is not to discuss behavioral
synthesis in general or to discuss a specific tool but to describe the specific issues related to behavioral
synthesis of VHDL description. This book targets designers who have to use behavioral synthesis tools or
who wish to discover the real possibilities of this emerging technology. The book will also be of interest to
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teachers and students interested to learn or to teach VHDL based behavioral synthesis.
FPGA Prototyping by VHDL Examples - Pong P. Chu 2011-09-20
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.
SystemVerilog for Hardware Description - Vaibbhav Taraate 2020-06-10
This book introduces the reader to FPGA based design for RTL synthesis. It describes simple to complex
RTL design scenarios using SystemVerilog. The book builds the story from basic fundamentals of FPGA
based designs to advance RTL design and verification concepts using SystemVerilog. It provides practical
information on the issues in the RTL design and verification and how to overcome these. It focuses on
writing efficient RTL codes using SystemVerilog, covers design for the Xilinx FPGAs and also includes
implementable code examples. The contents of this book cover improvement of design performance,
assertion based verification, verification planning, and architecture and system testing using FPGAs. The
book can be used for classroom teaching or as a supplement in lab work for undergraduate and graduate
coursework as well as for professional development and training programs. It will also be of interest to
researchers and professionals interested in the RTL design for FPGA and ASIC.
Advanced HDL Synthesis and SOC Prototyping - Vaibbhav Taraate 2018-12-15
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.
Digital Signal Processing with Field Programmable Gate Arrays - Uwe Meyer-Baese 2013-03-09
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 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.
Digital System Design with VHDL - Zwolinski 2004-09
Principles of Verifiable RTL Design - Lionel Bening 2007-05-08
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. Flowing 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
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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).
VHDL: Programming by Example - Douglas Perry 2002-06-02
* Teaches VHDL by example * Includes tools for simulation and synthesis * CD-ROM containing
Code/Design examples and a working demo of ModelSIM
Finite State Machines in Hardware - Volnei A. Pedroni 2013-12-20
A comprehensive guide to the theory and design of hardware-implemented finite state machines, with
design examples developed in both VHDL and SystemVerilog languages. Modern, complex digital systems
invariably include hardware-implemented finite state machines. The correct design of such parts is crucial
for attaining proper system performance. This book offers detailed, comprehensive coverage of the theory
and design for any category of hardware-implemented finite state machines. It describes crucial design
problems that lead to incorrect or far from optimal implementation and provides examples of finite state
machines developed in both VHDL and SystemVerilog (the successor of Verilog) hardware description
languages. Important features include: extensive review of design practices for sequential digital circuits; a
new division of all state machines into three hardware-based categories, encompassing all possible
situations, with numerous practical examples provided in all three categories; the presentation of complete
designs, with detailed VHDL and SystemVerilog codes, comments, and simulation results, all tested in
FPGA devices; and exercise examples, all of which can be synthesized, simulated, and physically
implemented in FPGA boards. Additional material is available on the book's Website. Designing a state
machine in hardware is more complex than designing it in software. Although interest in hardware for finite
state machines has grown dramatically in recent years, there is no comprehensive treatment of the subject.
This book offers the most detailed coverage of finite state machines available. It will be essential for
industrial designers of digital systems and for students of electrical engineering and computer science.
Digital Logic Design Using Verilog - Vaibbhav Taraate 2016-05-17
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 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.
Introduction to Logic Circuits & Logic Design with Verilog - Brock J. LaMeres 2017-04-17
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.
Circuit Design with VHDL, third edition - Volnei A. Pedroni 2020-04-14
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A completely updated and expanded comprehensive treatment of VHDL and its applications to the design
and simulation of real, industry-standard circuits. This comprehensive treatment of VHDL and its
applications to the design and simulation of real, industry-standard circuits has been completely updated
and expanded for the third edition. New features include all VHDL-2008 constructs, an extensive review of
digital circuits, RTL analysis, and an unequaled collection of VHDL examples and exercises. The book
focuses on the use of VHDL rather than solely on the language, with an emphasis on design examples and
laboratory exercises. The third edition begins with a detailed review of digital circuits (combinatorial,
sequential, state machines, and FPGAs), thus providing a self-contained single reference for the teaching of
digital circuit design with VHDL. In its coverage of VHDL-2008, it makes a clear distinction between VHDL
for synthesis and VHDL for simulation. The text offers complete VHDL codes in examples as well as
simulation results and comments. The significantly expanded examples and exercises include many not
previously published, with multiple physical demonstrations meant to inspire and motivate students. The
book is suitable for undergraduate and graduate students in VHDL and digital circuit design, and can be
used as a professional reference for VHDL practitioners. It can also serve as a text for digital VLSI in-house
or academic courses.
FPGA Prototyping by Verilog Examples - Pong P. Chu 2011-09-20
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-tounderstand 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.
System Design with SystemCTM - Thorsten Grötker 2007-05-08
I am honored and delighted to write the foreword to this very first book about SystemC. It is now an
excellent time to summarize what SystemC really is and what it can be used for. The main message in the
area of design in the 2001 International Te- nologyRoadmapfor Semiconductors (ITRS) isthat“cost ofdesign
is the greatest threat to the continuation ofthe semiconductor roadmap. ” This recent revision of the ITRS
describes the major productivity improvements of the last few years as “small block reuse,” “large block
reuse ,” and “IC implementation tools. ” In order to continue to reduce design cost, the - quired future
solutions will be “intelligent test benches” and “embedded system-level methodology. ” As the new systemlevel specification and design language, SystemC - rectly contributes to these two solutions. These will have
the biggest - pact on future design technology and will reduce system implementation cost. Ittook SystemC
less than two years to emerge as the leader among the many new and well-discussed system-level
designlanguages. Inmy op- ion, this is due to the fact that SystemC adopted object-oriented syst- level
design—the most promising method already applied by the majority of firms during the last couple of years.
Even before the introduction of SystemC, many system designers have attempted to develop executable
specifications in C++. These executable functional specifications are then refined to the well-known
transaction level, to model the communication of system-level processes.
Digital Systems Design Using VHDL - Charles H. Roth, Jr. 2016-12-05
Written for advanced study in digital systems design, Roth/John’s DIGITAL SYSTEMS DESIGN USING
VHDL, 3E integrates the use of the industry-standard hardware description language, VHDL, into the
digital design process. The book begins with a valuable review of basic logic design concepts before
introducing the fundamentals of VHDL. The book concludes with detailed coverage of advanced VHDL
topics. Important Notice: Media content referenced within the product description or the product text may
not be available in the ebook version.
Circuit Synthesis with VHDL - Roland Airiau 2012-12-06
One of the main applications of VHDL is the synthesis of electronic circuits. Circuit Synthesis with VHDL is
an introduction to the use of VHDL logic (RTL) synthesis tools in circuit design. The modeling styles
proposed are independent of specific market tools and focus on constructs widely recognized as
synthesizable by synthesis tools. A statement of the prerequisites for synthesis is followed by a short
introduction to the VHDL concepts used in synthesis. Circuit Synthesis with VHDL presents two possible
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approaches to synthesis: the first starts with VHDL features and derives hardware counterparts; the second
starts from a given hardware component and derives several description styles. The book also describes
how to introduce the synthesis design cycle into existing design methodologies and the standard synthesis
environment. Circuit Synthesis with VHDL concludes with a case study providing a realistic example of the
design flow from behavioral description down to the synthesized level. Circuit Synthesis with VHDL is
essential reading for all students, researchers, design engineers and managers working with VHDL in a
synthesis environment.
Digital System Design with SystemVerilog - Mark Zwolinski 2009-10-23
The Definitive, Up-to-Date Guide to Digital Design with SystemVerilog: Concepts, Techniques, and Code To
design state-of-the-art digital hardware, engineers first specify functionality in a high-level Hardware
Description Language (HDL)—and today’s most powerful, useful HDL is SystemVerilog, now an IEEE
standard. Digital System Design with SystemVerilog is the first comprehensive introduction to both
SystemVerilog and the contemporary digital hardware design techniques used with it. Building on the
proven approach of his bestselling Digital System Design with VHDL, Mark Zwolinski covers everything
engineers need to know to automate the entire design process with SystemVerilog—from modeling through
functional simulation, synthesis, timing simulation, and verification. Zwolinski teaches through about a
hundred and fifty practical examples, each with carefully detailed syntax and enough in-depth information
to enable rapid hardware design and verification. All examples are available for download from the book's
companion Web site, zwolinski.org. Coverage includes Using electronic design automation tools with
programmable logic and ASIC technologies Essential principles of Boolean algebra and combinational logic
design, with discussions of timing and hazards Core modeling techniques: combinational building blocks,
buffers, decoders, encoders, multiplexers, adders, and parity checkers Sequential building blocks: latches,
flip- flops, registers, counters, memory, and sequential multipliers Designing finite state machines: from
ASM chart to D flip-flops, next state, and output logic Modeling interfaces and packages with
SystemVerilog Designing testbenches: architecture, constrained random test generation, and assertionbased verification Describing RTL and FPGA synthesis models Understanding and implementing Design-forTest Exploring anomalous behavior in asynchronous sequential circuits Performing Verilog-AMS and mixedsignal modeling Whatever your experience with digital design, older versions of Verilog, or VHDL, this book
will help you discover SystemVerilog’s full power and use it to the fullest.
Digital Design - M. Morris Mano 2013
For courses on digital design in an Electrical Engineering, Computer Engineering, or Computer Science
department. Digital Design, fifth edition is a modern update of the classic authoritative text on digital
design. This book teaches the basic concepts of digital design in a clear, accessible manner. The book
presents the basic tools for the design of digital circuits and provides procedures suitable for a variety of
digital applications.
Circuit Design and Simulation with VHDL, second edition - Volnei A. Pedroni 2010-09-17
A presentation of circuit synthesis and circuit simulation using VHDL (including VHDL 2008), with an
emphasis on design examples and laboratory exercises. This text offers a comprehensive treatment of
VHDL and its applications to the design and simulation of real, industry-standard circuits. It focuses on the
use of VHDL rather than solely on the language, showing why and how certain types of circuits are inferred
from the language constructs and how any of the four simulation categories can be implemented. It makes
a rigorous distinction between VHDL for synthesis and VHDL for simulation. The VHDL codes in all design
examples are complete, and circuit diagrams, physical synthesis in FPGAs, simulation results, and
explanatory comments are included with the designs. The text reviews fundamental concepts of digital
electronics and design and includes a series of appendixes that offer tutorials on important design tools
including ISE, Quartus II, and ModelSim, as well as descriptions of programmable logic devices in which
the designs are implemented, the DE2 development board, standard VHDL packages, and other features.
All four VHDL editions (1987, 1993, 2002, and 2008) are covered. This expanded second edition is the first
textbook on VHDL to include a detailed analysis of circuit simulation with VHDL testbenches in all four
categories (nonautomated, fully automated, functional, and timing simulations), accompanied by complete
practical examples. Chapters 1–9 have been updated, with new design examples and new details on such
rtl-hardware-design-using-vhdl-coding-for-efficiency-portability-and-scalability

topics as data types and code statements. Chapter 10 is entirely new and deals exclusively with simulation.
Chapters 11–17 are also entirely new, presenting extended and advanced designs with theoretical and
practical coverage of serial data communications circuits, video circuits, and other topics. There are many
more illustrations, and the exercises have been updated and their number more than doubled.
100 Power Tips for FPGA Designers High-level Synthesis - Michael Fingeroff 2010
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 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.
Advanced FPGA Design - Steve Kilts 2007-06-18
This book provides the advanced issues of FPGA design as the underlying theme of the work. In practice, an
engineer typically needs to be mentored for several years before these principles are appropriately utilized.
The topics that will be discussed in this book are essential to designing FPGA's beyond moderate
complexity. The goal of the book is to present practical design techniques that are otherwise only available
through mentorship and real-world experience.
RTL Hardware Design Using VHDL - Pong P. Chu 2006-04-20
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 a
balanced presentation of fundamentals and practicalexamples, this is an excellent textbook for upperlevelundergraduate 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.
RTL Hardware Design Using VHDL - Pong P. Chu 2006-04-14
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) digital circuits using
the VHDL hardware description language and synthesis software. Focusing on the module-level design,
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which is composed of functional units, routing circuit, and storage, the book illustrates the relationship
between the VHDL constructs and the underlying hardware components, and shows how to develop codes
that faithfully reflect the module-level design and can be synthesized into efficient gate-level
implementation. Several unique features distinguish the book: * Coding style that shows a clear
relationship between VHDL constructs and hardware components * Conceptual diagrams that illustrate the
realization of VHDL codes * Emphasis on the code reuse * Practical examples that demonstrate and
reinforce design concepts, procedures, and techniques * Two chapters on realizing sequential algorithms in
hardware * Two chapters on scalable and parameterized designs and coding * One chapter covering the
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synchronization and interface between multiple clock domains Although the focus of the book is RTL
synthesis, it also examines the synthesis task from the perspective of the overall development process.
Readers learn good design practices and guidelines to ensure that an RTL design can accommodate future
simulation, verification, and testing needs, and can be easily incorporated into a larger system or reused.
Discussion is independent of technology and can be applied to both ASIC and FPGA devices. With a
balanced presentation of fundamentals and practical examples, this is an excellent textbook for upper-level
undergraduate or graduate courses in advanced digital logic. Engineers who need to make effective use of
today's synthesis software and FPGA devices should also refer to this book.
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