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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
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examples and new details on such 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.
This book presents a step-by-step, practical approach to an enhanced and easy
understanding of digital circuitry fundamentals. The author combines extensive
teaching experience from his best-sellers with practical examples, in order to bring
beginning learners up to speed in this emerging field. Coverage begins with the basic
logic gates used to perform arithmetic operations, and proceeds up through sequential
logic and memory circuits used to interface to modern PCs. MARKET: For electronic
technicians, system designers, engineers.
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. *
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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.
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.
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Fundamentals of Digital Logic With VHDL Design teaches the basic design techniques
for logic circuits. It emphasizes the synthesis of circuits and explains how circuits are
implemented in real chips. Fundamental concepts are illustrated by using small
examples, which are easy to understand. Then, a modular approach is used to show
how larger circuits are designed. VHDL is used to demonstrate how the basic building
blocks and larger systems are defined in a hardware description language, producing
designs that can be implemented with modern CAD tools. The book emphasizes the
concepts that should be covered in an introductory course on logic design, focusing on:
Logic functions, gates, and rules of Boolean algebra Circuit synthesis and optimization
techniques Number representation and arithmetic circuits Combinational-circuit building
blocks, such as multiplexers, decoders, encoders, and code converters Sequential-
circuit building blocks, such as flip-flops, registers, and counters Design of synchronous
sequential circuits Use of the basic building blocks in designing larger systems It also
includes chapters that deal with important, but more advanced topics: Design of
asynchronous sequential circuits Testing of logic circuits For students who have had no
exposure to basic electronics, but are interested in learning a few key concepts, there is
a chapter that presents the most basic aspects of electronic implementation of digital
circuits. Major changes in the second edition of the book include new examples to
clarify the presentation of fundamental concepts over 50 new examples of solved
problems provided at the end of chapters NAND and NOR gates now introduced in
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Chapter 2 more complete discussion of techniques for minimization of logic functions in
Chapter 4 (including the tabular method) a new chapter explaining the CAD flow for
synthesis of logic circuits Altera's Quartus II CAD software provided on a CD-ROM
three appendices that give tutorials on the use of Quartus II software
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
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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
This six-volume-set (CCIS 231, 232, 233, 234, 235, 236) constitutes the refereed
proceedings of the International Conference on Computing, Information and Control,
ICCIC 2011, held in Wuhan, China, in September 2011. The papers are organized in
two volumes on Innovative Computing and Information (CCIS 231 and 232), two
volumes on Computing and Intelligent Systems (CCIS 233 and 234), and in two
volumes on Information and Management Engineering (CCIS 235 and 236).
The methodology described in this book is the result of many years of research
experience in the field of synthesizable VHDL design targeting FPGA based platforms.
VHDL was first conceived as a documentation language for ASIC designs. Afterwards,
the language was used for the behavioral simulation of ASICs, and also as a design
input for synthesis tools. VHDL is a rich language, but just a small subset of it can be
used to write synthesizable code, from which a physical circuit can be obtained. Usually
VHDL books describe both, synthesis and simulation aspects of the language, but in
this book the reader is conducted just through the features acceptable by synthesis
tools. The book introduces the subjects in a gradual and concise way, providing just
enough information for the reader to develop their synthesizable digital systems in
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VHDL. The examples in the book were planned targeting an FPGA platform widely
used around the world.
This book presents the theory that is necessary for understanding the fundamentals of
digital logic design in an easily understandable approach without the use of
unnecessary formalism. It emphasizes the design of digital networks and systems with
clear explanations, exceptional collection of design examples, solved problems, and
many exercises. The text provides such fundamental concepts as number systems,
Boolean algebra, logic gates, minimization of logic functions, combinational network
design with logic gates, combinational logic design with standard modules, arithmetic
network design, and introduction to design reliability of digital systems. The text
presents, after covering the basics, modern design techniques using programmable
logic devices and the VHDL hardware description language. The book also introduces
Altera's Quartus II CAD software. This textbook is intended for an introductory course in
logic design, taken by engineering, engineering technology, and computer science
students, for self-learning, or as a good reference for engineers and professionals.
About the Author: Michael H. Hassan holds B.S. in Electrical Engineering, M.S. in
Electronics Engineering; and M.S. and Ph.D. in Electrical and Computer Engineering
from WSU, Michigan, USA. He is a Senior Member of IEEE, member of Sigma Xi, the
Scientific Research Society, Tau Beta Pi, the Engineering Honor Society, and Eta
Kappa Nu, the Electrical Engineering Honor Society. Dr. Hassan received the IEEE
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2009 Outstanding Engineering Educator Award. His teaching and research interests
include digital systems theory and design, microcomputer systems, microelectronics
and VLSI design, Reconfigurable computing, image processing and vision systems,
communication systems and networks, and alternative energy systems. He is the
author of many papers and four textbooks including Microprocessors and Systems
Design (ISBN 9780981619439), Microprocessors Hardware and Software Design Using
MC68000 (ISBN 9780981619408), Digital Electronics with VHDL Design (ISBN
9780981619415), and Fundamentals of Digital Design With VHDL (ISBN
9780981619446).
For Digital Electronics courses requiring a comprehensive approach to Digital concepts
with an emphasis on PLD programming and the integration of the latest Quartus II
software. This text presents a step-by-step, practical approach to an enhanced and
easy understanding of digital circuitry fundamentals with coverage of CPLD's, VHDL
and Altera's Quartus II software. Coverage begins with the basic logic gates used to
perform arithmetic operations, and proceeds up through sequential logic and memory
circuits used to interface to modern PCs. The author combines extensive teaching
experience with practical examples in order to bring entry level students up to speed in
this emerging field.
The skills and guidance needed to master RTL hardware design This book teaches
readers how to systematically design efficient,portable, and scalable Register Transfer
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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 upper-
levelundergraduate or graduate courses in advanced digital logic.Engineers who need
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to make effective use of today's synthesissoftware and FPGA devices should also refer
to this book.
The perfect introduction to digital concepts, applications, and design, Digital Design
with CPLD Applications uses a logical organization of topics, clear explanations, and
current examples to present key information in a way that is easy to grasp. Unique in its
approach, this book covers combinational and sequential logic circuits using CPLDs
while still covering circuit design at the gate level using TTL/CMOS devices. The book
begins by introducing combinational logic, including detailed explanations for
implementing circuits in Altera Quartus II software and CPLDs. The material continues
to be presented at the gate level, preparing readers to successfully navigate more
complicated areas like functional circuits. Using formal problem-solving concepts,
combinational design is then covered, which includes a large combinational design that
includes the building and simulation of each component, marking a valuable departure
from traditional books in the field which do not cover large-scale design at a
combinational level. Additional coverage includes sequential circuits with an emphasis
on relevant and useful circuits, and microprocessor and memory concepts.
Technological Developments in Networking, Education and Automation includes a set
of rigorously reviewed world-class manuscripts addressing and detailing state-of-the-art
research projects in the following areas: Computer Networks: Access Technologies,
Medium Access Control, Network architectures and Equipment, Optical Networks and
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Switching, Telecommunication Technology, and Ultra Wideband Communications.
Engineering Education and Online Learning: including development of courses and
systems for engineering, technical and liberal studies programs; online laboratories;
intelligent testing using fuzzy logic; taxonomy of e-courses; and evaluation of online
courses. Pedagogy: including benchmarking; group-learning; active learning; teaching
of multiple subjects together; ontology; and knowledge management. Instruction
Technology: including internet textbooks; virtual reality labs, instructional design, virtual
models, pedagogy-oriented markup languages; graphic design possibilities; open
source classroom management software; automatic email response systems; tablet-
pcs; personalization using web mining technology; intelligent digital chalkboards; virtual
room concepts for cooperative scientific work; and network technologies, management,
and architecture. Coding and Modulation: Modeling and Simulation, OFDM technology ,
Space-time Coding, Spread Spectrum and CDMA Systems. Wireless technologies:
Bluetooth , Cellular Wireless Networks, Cordless Systems and Wireless Local Loop,
HIPERLAN, IEEE 802.11, Mobile Network Layer, Mobile Transport Layer, and Spread
Spectrum. Network Security and applications: Authentication Applications, Block
Ciphers Design Principles, Block Ciphers Modes of Operation, Electronic Mail Security,
Encryption & Message Confidentiality, Firewalls, IP Security, Key Cryptography &
Message Authentication, and Web Security. Robotics, Control Systems and
Automation: Distributed Control Systems, Automation, Expert Systems, Robotics,
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Factory Automation, Intelligent Control Systems, Man Machine Interaction,
Manufacturing Information System, Motion Control, and Process Automation. Vision
Systems: for human action sensing, face recognition, and image processing algorithms
for smoothing of high speed motion. Electronics and Power Systems: Actuators, Electro-
Mechanical Systems, High Frequency Converters, Industrial Electronics, Motors and
Drives, Power Converters, Power Devices and Components, and Power Electronics.
The book is divided into four major parts. Part I covers HDLconstructs and synthesis of
basic digital circuits. Part IIprovides an overview of embedded software development
with theemphasis on low-level I/O access and drivers. Part III demonstratesthe design
and development of hardware and software for severalcomplex I/O peripherals,
including PS2 keyboard and mouse, agraphic video controller, an audio codec, and an
SD (securedigital) card. Part IV provides three case studies of theintegration of
hardware accelerators, including a custom GCD(greatest common divisor) circuit, a
Mandelbrot set fractalcircuit, and an audio synthesizer based on DDFS (direct
digitalfrequency synthesis) methodology. The book utilizes FPGA devices, Nios II soft-
core processor, anddevelopment platform from Altera Co., which is one of the two
mainFPGA manufactures. Altera has a generous university program thatprovides free
software and discounted prototyping boards foreducational institutions (details at
ahref="http://www.altera.com/university"spanstyle="color:
#284457;"http://www.altera.com/university/span/a).The two main educational
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prototyping boards are known as DE1 ($99)and DE2 ($269). All experiments can be
implemented and tested withthese boards. A board combined with this book becomes
a“turn-key” solution for the SoPC design experiments andprojects. Most HDL and C
codes in the book are device independentand can be adapted by other prototyping
boards as long as a boardhas similar I/O configuration.
Fundamentals of Digital Logic and Microcomputer Design, haslong been hailed
for its clear and simple presentation of theprinciples and basic tools required to
design typical digitalsystems such as microcomputers. In this Fifth Edition, the
authorfocuses on computer design at three levels: the device level, thelogic level,
and the system level. Basic topics are covered, suchas number systems and
Boolean algebra, combinational and sequentiallogic design, as well as more
advanced subjects such as assemblylanguage programming and microprocessor-
based system design.Numerous examples are provided throughout the text.
Coverage includes: Digital circuits at the gate and flip-flop levels Analysis and
design of combinational and sequentialcircuits Microcomputer organization,
architecture, and programmingconcepts Design of computer instruction sets,
CPU, memory, and I/O System design features associated with popular
microprocessorsfrom Intel and Motorola Future plans in microprocessor
development An instructor's manual, available upon request Additionally, the
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accompanying CD-ROM, contains step-by-stepprocedures for installing and
using Altera Quartus II software,MASM 6.11 (8086), and 68asmsim (68000),
provides valuablesimulation results via screen shots. Fundamentals of Digital
Logic and Microcomputer Design is anessential reference that will provide you
with the fundamentaltools you need to design typical digital systems.
Rapid Prototyping of Digital Systems, Second Edition provides an exciting and
challenging laboratory component for an undergraduate digital logic design class.
The more advanced topics and exercises are also appropriate for consideration
at schools that have an upper level course in digital logic or programmable logic.
Design engineers working in industry will also want to consider this book for a
rapid introduction to FPLD technology and logic synthesis using commercial CAD
tools, especially if they have not had previous experience with the new and
rapidly evolving technology. Two tutorials on the Altera CAD tool environment, an
overview of programmable logic, and a design library with several easy-to-use
input and output functions were developed for this book to help the reader get
started quickly. Early design examples use schematic capture and library
components. VHDL is used for more complex designs after a short introduction to
VHDL-based synthesis. A coupon is included with the text for purchase of the
new UP 1X board. The additional logic and memory in the UP 1X's FLEX 10K70
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is useful on larger design projects such as computers and video games. The
second edition includes an update chapter on programmable logic, new robot
sensors and projects, optional Verilog examples, and a meta assembler which
can be used to develop assemble language programs for the computer designs
in Chapters 8 and 13.
Digital Electronics with VHDL (Quartus II Version): Pearson New International
EditionPearson Higher Ed
Innovative Techniques in Instruction Technology, E-Learning, E-Assessment and
Education is a collection of world-class paper articles addressing the following
topics: (1) E-Learning including development of courses and systems for
technical and liberal studies programs; online laboratories; intelligent testing
using fuzzy logic; evaluation of on line courses in comparison to traditional
courses; mediation in virtual environments; and methods for speaker verification.
(2) Instruction Technology including internet textbooks; pedagogy-oriented
markup languages; graphic design possibilities; open source classroom
management software; automatic email response systems; tablet-pcs;
personalization using web mining technology; intelligent digital chalkboards;
virtual room concepts for cooperative scientific work; and network technologies,
management, and architecture. (3) Science and Engineering Research
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Assessment Methods including assessment of K-12 and university level
programs; adaptive assessments; auto assessments; assessment of virtual
environments and e-learning. (4) Engineering and Technical Education including
cap stone and case study course design; virtual laboratories; bioinformatics;
robotics; metallurgy; building information modeling; statistical mechanics;
thermodynamics; information technology; occupational stress and stress
prevention; web enhanced courses; and promoting engineering careers. (5)
Pedagogy including benchmarking; group-learning; active learning; teaching of
multiple subjects together; ontology; and knowledge representation. (6) Issues in
K-12 Education including 3D virtual learning environment for children; e-learning
tools for children; game playing and systems thinking; and tools to learn how to
write foreign languages.
A guide that uses programmable logic as the vehicle for instructing readers in the
principles of digital design. Following discussion of digital fundamentals, the book
introduces readers to Complex Programmable Logic Devices. Graphic design
files, VHDL files and simulation files are on the CD-ROM, so readers can run
simulations or program CPLDs with error-free design files and use these files as
templates for their own modifications.
This textbook for courses in Digital Systems Design introduces students to the
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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.
This is the first International Conference on Advances in Computing
(ICAdC-2012). The scope of the conference includes all the areas of New
Theoretical Computer Science, Systems and Software, and Intelligent systems.
Conference Proceedings is a culmination of research results, papers and the
theory related to all the three major areas of computing mentioned above. Helps
budding researchers, graduates in the areas of Computer Science, Information
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Science, Electronics, Telecommunication, Instrumentation, Networking to take
forward their research work based on the reviewed results in the paper by mutual
interaction through e-mail contacts in the proceedings.
The book is divided into four major parts. Part I covers HDL constructs and
synthesis of basic digital circuits. Part II provides an overview of embedded
software development with the emphasis on low–level I/O access and drivers.
Part III demonstrates the design and development of hardware and software for
several complex I/O peripherals, including PS2 keyboard and mouse, a graphic
video controller, an audio codec, and an SD (secure digital) card. Part IV
provides three 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. The book utilizes FPGA devices, Nios II soft–core processor, and
development platform from Altera Co., which is one of the two main FPGA
manufactures. Altera has a generous university program that provides free
software and discounted prototyping boards for educational institutions (details at
http://www.altera.com/university ). The two main educational prototyping boards
are known as DE1 ($99) and DE2 ($269). All experiments can be implemented
and tested with these boards. A board combined with this book becomes a
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“turn–key” solution for the SoPC design experiments and projects. Most HDL
and C codes in the book are device independent and can be adapted by other
prototyping boards as long as a board has similar I/O configuration.
E-learning enables students to pace their studies according to their needs,
making learning accessible to (1) people who do not have enough free time for
studying - they can program their lessons according to their available schedule;
(2) those far from a school (geographical issues), or the ones unable to attend
classes due to some physical or medical restriction. Therefore, cultural,
geographical and physical obstructions can be removed, making it possible for
students to select their path and time for the learning course. Students are then
allowed to choose the main objectives they are suitable to fulfill. This book
regards E-learning challenges, opening a way to understand and discuss
questions related to long-distance and lifelong learning, E-learning for people
with special needs and, lastly, presenting case study about the relationship
between the quality of interaction and the quality of learning achieved in
experiences of E-learning formation.
PRINCIPLES OF MODERN DIGITAL DESIGN FROM UNDERLYING
PRINCIPLES TO IMPLEMENTATION—A THOROUGH INTRODUCTION TO
DIGITAL LOGIC DESIGN With this book, readers discover the connection
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between logic design principles and theory and the logic design and optimization
techniques used in practice. Therefore, they not only learn how to implement
current design techniques, but also how these techniques were developed and
why they work. With a deeper understanding of the underlying principles, readers
become better problem-solvers when faced with new and difficult digital design
challenges. Principles of Modern Digital Design begins with an examination of
number systems and binary code followed by the fundamental concepts of digital
logic. Next, readers advance to combinational logic design. Armed with this
foundation, they are then introduced to VHDL, a powerful language used to
describe the function of digital circuits and systems. All the major topics needed
for a thorough understanding of modern digital design are presented, including:
Fundamentals of synchronous sequential circuits and synchronous sequential
circuit design Combinational logic design using VHDL Counter design Sequential
circuit design using VHDL Asynchronous sequential circuits VHDL-based logic
design examples are provided throughout the book to illustrate both the
underlying principles and practical design applications. Each chapter is followed
by exercises that enable readers to put their skills into practice by solving realistic
digital design problems. An accompanying website with Quartus II software
enables readers to replicate the book’s examples and perform the exercises.
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This book can be used for either a two- or one-semester course for
undergraduate students in electrical and computer engineering and computer
science. Its thorough explanation of theory, coupled with examples and
exercises, enables both students and practitioners to master and implement
modern digital design techniques with confidence.
This book introduces the principles of modern digital electronics from basic
Boolean algebra and K-maps to advanced FPGA- and ASIC-based system
design. It provides a detailed coverage of the popular hardware description
language (VHDL) supported with a large number of examples and case studies.
This practical approach competently prepares readers to design combinational
logic circuits and systems and create their own applications. Key features: (1)
Comprehensive introduction to number systems, (2) Comprehensive introduction
to Boolean algebra and K-maps, (3) Design and Minimization of combinational
circuits, (4) Introduction to VHDL with all levels of abstraction, (5) Emphasis on
gate-level and Register-Transfer Level designs, (6) Introduction to Quartus II
CAD Software, (7) Extensive use of fully-worked examples throughout the text,
and (8) Includes practical examples for the reader/student to carry out.
This is the eBook of the printed book and may not include any media, website
access codes, or print supplements that may come packaged with the bound
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book. Digital Electronics: A Practical Approach with VHDL, Ninth Edition, offers
students an easy-to-learn-from resource that emphasizes practical application of
circuit design, operation, and troubleshooting. Over 1,000 annotated color figures
help explain circuit operation or emphasize critical components and input/output
criteria. Throughout the text, the author employs a step-by-step approach that
takes students from theory to example to application of the concepts. Over all
nine editions, Kleitz has consistently sought out student feedback, along with his
own experience of teaching the course in-class and on-line, to improve each new
edition.
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.
Digital Design and Computer Architecture: ARM Edition covers the fundamentals
of digital logic design and reinforces logic concepts through the design of an
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ARM microprocessor. Combining an engaging and humorous writing style with
an updated and hands-on approach to digital design, this book takes the reader
from the fundamentals of digital logic to the actual design of an ARM processor.
By the end of this book, readers will be able to build their own microprocessor
and will have a top-to-bottom understanding of how it works. Beginning with
digital logic gates and progressing to the design of combinational and sequential
circuits, this book uses these fundamental building blocks as the basis for
designing an ARM processor. SystemVerilog and VHDL are integrated
throughout the text in examples illustrating the methods and techniques for CAD-
based circuit design. The companion website includes a chapter on I/O systems
with practical examples that show how to use the Raspberry Pi computer to
communicate with peripheral devices such as LCDs, Bluetooth radios, and
motors. This book will be a valuable resource for students taking a course that
combines digital logic and computer architecture or students taking a two-quarter
sequence in digital logic and computer organization/architecture. Covers the
fundamentals of digital logic design and reinforces logic concepts through the
design of an ARM microprocessor. Features side-by-side examples of the two
most prominent Hardware Description Languages (HDLs)—SystemVerilog and
VHDL—which illustrate and compare the ways each can be used in the design of
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digital systems. Includes examples throughout the text that enhance the reader’s
understanding and retention of key concepts and techniques. The Companion
website includes a chapter on I/O systems with practical examples that show how
to use the Raspberry Pi computer to communicate with peripheral devices such
as LCDs, Bluetooth radios, and motors. The Companion website also includes
appendices covering practical digital design issues and C programming as well
as links to CAD tools, lecture slides, laboratory projects, and solutions to
exercises.
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.
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For undergraduate introductory or survey courses in electrical engineering A clear
introduction to electrical engineering fundamentals Electrical Engineering: Principles
and Applications, 6e helps students learn electrical-engineering fundamentals with
minimal frustration. Its goals are to present basic concepts in a general setting, to show
students how the principles of electrical engineering apply to specific problems in their
own fields, and to enhance the overall learning process. Circuit analysis, digital
systems, electronics, and electromechanics are covered. A wide variety of pedagogical
features stimulate student interest and engender awareness of the material’s relevance
to their chosen profession. NEW: This edition is now available with
MasteringEngineering, an innovative online program created to emulate the instructor’s
office–hour environment, guiding students through engineering concepts from Electrical
Engineering with self-paced individualized coaching. Note: If you are purchasing the
standalone text or electronic version, MasteringEngineering does not come
automatically packaged with the text. To purchase MasteringEngineering, please visit:
masteringengineering.com or you can purchase a package of the physical text +
MasteringEngineering by searching the Pearson Higher Education website. Mastering
is not a self-paced technology and should only be purchased when required by an
instructor. Teaching and Learning Experience To provide a better teaching and learning
experience, for both instructors and students, this program will: Individualized
Coaching: Now available with MasteringEngineering, an online program that emulates
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the instructor’s office–hour environment using self-paced individualized coaching.
Engage Students: Basic concepts are presented in a general setting to show students
how the principles of electrical engineering apply to specific problems in their own
fields, and to enhance the overall learning process. Support Instructors and Students: A
variety of pedagogical features stimulate student interest and engender awareness of
the material’s relevance to their chosen profession.
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.
This volume includes extended and revised versions of a set of selected papers from
the International Conference on Electric and Electronics (EEIC 2011) , held on June
20-22 , 2011, which is jointly organized by Nanchang University, Springer, and IEEE
IAS Nanchang Chapter. The objective of EEIC 2011 Volume 3 is to provide a major
interdisciplinary forum for the presentation of new approaches from Electrical Power
Systems and Computers, to foster integration of the latest developments in scientific
research. 133 related topic papers were selected into this volume. All the papers were
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reviewed by 2 program committee members and selected by the volume editor Prof.
Xiaofeng Wan. We hope every participant can have a good opportunity to exchange
their research ideas and results and to discuss the state of the art in the areas of the
Electrical Power Systems and Computers.
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
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used as a professional reference for VHDL practitioners. It can also serve as a text for
digital VLSI in-house or academic courses.
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