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Praise for CMOS: Circuit Design, Layout, and SimulationRevised Second Edition from the Technical Reviewers "A
refreshing industrial flavor. Design concepts are presented as they are needed for 'just-in-time' learning. Simulating and
designing circuits using SPICE is emphasized with literally hundreds of examples. Very few textbooks contain as much
detail as this one. Highly recommended!" --Paul M. Furth, New Mexico State University "This book builds a solid
knowledge of CMOS circuit design from the ground up. With coverage of process integration, layout, analog and digital
models, noise mechanisms, memory circuits, references, amplifiers, PLLs/DLLs, dynamic circuits, and data converters,
the text is an excellent reference for both experienced and novice designers alike." --Tyler J. Gomm, Design Engineer,
Micron Technology, Inc. "The Second Edition builds upon the success of the first with new chapters that cover additional
material such as oversampled converters and non-volatile memories. This is becoming the de facto standard textbook to
have on every analog and mixed-signal designer's bookshelf." --Joe Walsh, Design Engineer, AMI Semiconductor CMOS
circuits from design to implementation CMOS: Circuit Design, Layout, and Simulation, Revised Second Edition covers the
practical design of both analog and digital integrated circuits, offering a vital, contemporary view of a wide range of
analog/digital circuit blocks, the BSIM model, data converter architectures, and much more. This edition takes a two-path
approach to the topics: design techniques are developed for both long- and short-channel CMOS technologies and then
compared. The results are multidimensional explanations that allow readers to gain deep insight into the design process.
Features include: Updated materials to reflect CMOS technology's movement into nanometer sizes Discussions on
phase- and delay-locked loops, mixed-signal circuits, data converters, and circuit noise More than 1,000 figures, 200
examples, and over 500 end-of-chapter problems In-depth coverage of both analog and digital circuit-level design
techniques Real-world process parameters and design rules The book's Web site, CMOSedu.com, provides: solutions to
the book's problems; additional homework problems without solutions; SPICE simulation examples using HSPICE,
LTspice, and WinSpice; layout tools and examples for actually fabricating a chip; and videos to aid learning
The biannual Formal Methods in Computer Aided Design conference (FMCAD 2000)is the third in a series of
conferences under that title devoted to the use of discrete mathematical methods for the analysis of computer hardware
and so- ware. The work reported in this book describes the use of modeling languages and their associated automated
analysis tools to specify and verify computing systems. Functional veric ation has become one of the principal costs in a
modern computer design e ort. In addition,verica tion of circuit models, timing,power, etc., requires even more eo rt.
FMCAD provides a venue for academic and - dustrial researchers and practitioners to share their ideas and experiences
of using discrete mathematical modeling and veric ation. It is noted with interest by the conference chairmen how this
area has grown from just a few people 15 years ago to a vibrant area of research, development, and deployment. It is
clear that these methods are helping reduce the cost of designing computing systems. As an example of this potential
cost reduction, we have invited David Russino of Advanced Micro Devices, Inc. to describe his veric ation of ?oating-
point - gorithms being used in AMD microprocessors. The program includes 30 regular presentations selected from 63
submitted papers.
The proceedings of the conference held in Anaheim, California, June 1992, comprise 125 papers organized into 44
sessions. There is increased emphasis on presentations (short tutorials, panels, and selected papers) of interest to the
design automation user community, with a better balance between the
Dear participant in the second European Workshop on Microelectronics Education, It is a pleasure to present you the
Proceedings of the Second European Workshop on Microelectronics Education and to welcome you at the Workshop.
The Organising Committee is very pleased that it has found several key persons, with highly appreciated levels of
knowledge and expertise, willing to present Invited Contributions to this Workshop. We have striven for an interesting
spread over important areas like the expected demands for educated engineers in the wide field of Microelectronics, and
Microsystems, in European industry (and beyond!) and innovations in method and focus of our educational programmes.
This is the second European Workshop in this area; the first one was held in Grenoble in France in the spring of 1996. It
was the initiative of Georges Kamarinos, Nadine Guillemot and Bernard Courtois to organise this Workshop because
they felt that Microelectronics was 'at a turning point' to become the core of the largest industry in the world and that this
warranted a serious (re-)consideration of our educational imperatives. It is now two years since and their feeling has
become reality: nobody doubts that by the year 2000 the microelecnonics industry will be the largest industrial sector. It is
also obvious that because of that and because of the predicted shortfall of educated engineers we must continuously
reconsider the quality of our educational approach.
Field-programmable gate arrays (FPGAs), which are pre-fabricated, programmable digital integrated circuits (ICs),
provide easy access to state-of-the-art integrated circuit process technology, and in doing so, democratize this
technology of our time. This book is about comparing the qualities of FPGA – their speed performance, area and power
consumption, against custom-fabricated ICs, and exploring ways of mitigating their de ciencies. This work began as a
question that many have asked, and few had the resources to answer – how much worse is an FPGA compared to a
custom-designed chip? As we dealt with that question, we found that it was far more dif cult to answer than we
anticipated, but that the results were rich basic insights on fundamental understandings of FPGA architecture. It also
encouraged us to nd ways to leverage those insights to seek ways to make FPGA technology better, which is what the
second half of the book is about. While the question “How much worse is an FPGA than an ASIC?” has been a constant
sub-theme of all research on FPGAs, it was posed most directly, some time around May 2004, by Professor Abbas El
Gamal from Stanford University to us – he was working on a 3D FPGA, and was wondering if any real measurements
had been made in this kind of comparison. Shortly thereafter we took it up and tried to answer in a serious way.
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The demand is exploding for complete, integrated systems that sense, process, manipulate, and control complex entities
such as sound, images, text, motion, and environmental conditions. These systems, from hand-held devices to
automotive sub-systems to aerospace vehicles, employ electronics to manage and adapt to a world that is,
predominantly, neither digital nor electronic. To respond to this design challenge, the industry has developed and
standardized VHDL-AMS, a unified design language for modeling digital, analog, mixed-signal, and mixed-technology
systems. VHDL-AMS extends VHDL to bring the successful HDL modeling methodology of digital electronic systems
design to these new design disciplines. Gregory Peterson and Darrell Teegarden join best-selling author Peter Ashenden
in teaching designers how to use VHDL-AMS to model these complex systems. This comprehensive tutorial and
reference provides detailed descriptions of both the syntax and semantics of the language and of successful modeling
techniques. It assumes no previous knowledge of VHDL, but instead teaches VHDL and VHDL-AMS in an integrated
fashion, just as it would be used by designers of these complex, integrated systems. Explores the design of an electric-
powered, unmanned aerial vehicle system (UAV) in five separate case studies to illustrate mixed-signal, mixed-
technology, power systems, communication systems, and full system modeling.
Anyone involved in circuit design that needs the practical know-how it takes to design a successful circuit or product, will find this practical
guide to using Capture-PSpice (written by a former Cadence PSpice expert for Europe) an essential book. The text delivers step-by-step
guidance on using Capture-PSpice to help professionals produce reliable, effective designs. Readers will learn how to get up and running
quickly and efficiently with industry standard software and in sufficient detail to enable building upon personal experience to avoid common
errors and pit-falls. This book is of great benefit to professional electronics design engineers, advanced amateur electronics designers,
electronic engineering students and academic staff looking for a book with a real-world design outlook. Provides both a comprehensive user
guide, and a detailed overview of simulation Each chapter has worked and ready to try sample designs and provides a wide range of to-do
exercises Core skills are developed using a running case study circuit Covers Capture and PSpice together for the first time
Presenting a comprehensive overview of the design automation algorithms, tools, and methodologies used to design integrated circuits, the
Electronic Design Automation for Integrated Circuits Handbook is available in two volumes. The second volume, EDA for IC Implementation,
Circuit Design, and Process Technology, thoroughly examines real-time logic to GDSII (a file format used to transfer data of semiconductor
physical layout), analog/mixed signal design, physical verification, and technology CAD (TCAD). Chapters contributed by leading experts
authoritatively discuss design for manufacturability at the nanoscale, power supply network design and analysis, design modeling, and much
more. Save on the complete set.
Digital Electronics and Design with VHDLMorgan Kaufmann
Here is an extremely useful book that provides insight into a number of different flavors of processor architectures and their design, software
tool generation, implementation, and verification. After a brief introduction to processor architectures and how processor designers have
sometimes failed to deliver what was expected, the authors introduce a generic flow for embedded on-chip processor design and start to
explore the vast design space of on-chip processing. The authors cover a number of different types of processor core.
This book describes new and effective methodologies for modeling, analyzing and mitigating cell-internal signal electromigration in
nanoCMOS, with significant circuit lifetime improvements and no impact on performance, area and power. The authors are the first to analyze
and propose a solution for the electromigration effects inside logic cells of a circuit. They show in this book that an interconnect inside a cell
can fail reducing considerably the circuit lifetime and they demonstrate a methodology to optimize the lifetime of circuits, by placing the
output, Vdd and Vss pin of the cells in the less critical regions, where the electromigration effects are reduced. Readers will be enabled to
apply this methodology only for the critical cells in the circuit, avoiding impact in the circuit delay, area and performance, thus increasing the
lifetime of the circuit without loss in other characteristics.
The power consumption of integrated circuits is one of the most problematic considerations affecting the design of high-performance chips
and portable devices. The study of power-saving design methodologies now must also include subjects such as systems on chips, embedded
software, and the future of microelectronics. Low-Power Electronics Design covers all major aspects of low-power design of ICs in deep
submicron technologies and addresses emerging topics related to future design. This volume explores, in individual chapters written by
expert authors, the many low-power techniques born during the past decade. It also discusses the many different domains and disciplines
that impact power consumption, including processors, complex circuits, software, CAD tools, and energy sources and management. The
authors delve into what many specialists predict about the future by presenting techniques that are promising but are not yet reality. They
investigate nanotechnologies, optical circuits, ad hoc networks, e-textiles, as well as human powered sources of energy. Low-Power
Electronics Design delivers a complete picture of today's methods for reducing power, and also illustrates the advances in chip design that
may be commonplace 10 or 15 years from now.
Engineering productivity in integrated circuit product design and - velopment today is limited largely by the effectiveness
of the CAD tools used. For those domains of product design that are highly dependent on transistor-level circuit design
and optimization, such as high-speed logic and memory, mixed-signal analog-digital int- faces, RF functions, power
integrated circuits, and so forth, circuit simulation is perhaps the single most important tool. As the complexity and
performance of integrated electronic systems has increased with scaling of technology feature size, the capabilities and
sophistication of the underlying circuit simulation tools have correspondingly increased. The absolute size of circuits
requiring transistor-level simulation has increased dramatically, creating not only problems of computing power resources
but also problems of task organization, complexity management, output representation, initial condition setup, and so
forth. Also, as circuits of more c- plexity and mixed types of functionality are attacked with simu- tion, the spread between
time constants or event time scales within the circuit has tended to become wider, requiring new strategies in simulators
to deal with large time constant spreads.
ANALYSIS AND DESIGN OF DIGITAL SYSTEMS WITH VHDL integrates industry-standard hardware description
language (VHDL) technology into the undergraduate digital logic course. Author Allen Dewey observes that the
widespread use of VHDL in specifying digital system designs is driving change and innovation in industry, and defining a
new skill set that engineering students must master to design, model, communicate, and implement digital systems.
VHDL provides a formal mechanism for describing digital systems in a format easily processed by computers, succinctly
capturing the basic concepts of digital systems engineering and harnessing the power of design automation technology.
This book first presents combinational and sequential systems and their design, along with logic families and integrated
circuits. It then interlocks these subjects with discussions of structural and data flow modeling, synchronous behavior,
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and algorithmic modeling of digital systems in VHDL. This dual-track organization of conceptual and VHDL-related
material makes the book easily adaptable to one- or two-semester courses and a variety of teaching approaches.
This book brings together a selection of the best papers from the eighteenth edition of the Forum on specification and
Design Languages Conference (FDL), which took place on September 14-16, 2015, in Barcelona, Spain. FDL is a well-
established international forum devoted to dissemination of research results, practical experiences and new ideas in the
application of specification, design and verification languages to the design, modeling and verification of integrated
circuits, complex hardware/software embedded systems, and mixed-technology systems.
The proceedings of the conference held in Anaheim, California, June 1992, comprise 125 papers organized into 44
sessions. There is increased emphasis on presentations (short tutorials, panels, and selected papers) of interest to the
design automation user community, with a better balance between theoretical/algorithmic papers and presentations
which deal with the equally challenging task of building/using a complete DA system in a creative, production design
environment. No subject index. Annotation copyrighted by Book News, Inc., Portland, OR.
A comprehensive, easy-to-understand guide that shows how to apply AutoCAD functions to typical drafting and graphic
design tasks. This is not just another version of the reference manual, but a text designed to help you master AutoCAD.
This book comprises selected peer-reviewed papers from the International Conference on VLSI, Signal Processing,
Power Systems, Illumination and Lighting Control, Communication and Embedded Systems (VSPICE-2019). The
contents are divided into five broad topics - VLSI and embedded systems, signal processing, power systems, illumination
and control, and communication and networking. The book focuses on the latest innovations, trends, and challenges
encountered in the different areas of electronics and communication, and electrical engineering. It also offers potential
solutions and provides an insight into various emerging areas such as image fusion, bio-sensors, and underwater sensor
networks. This book can prove to be useful for academics and professionals interested in the various sub-fields of
electronics and communication engineering.
This book introduces readers to various threats faced during design and fabrication by today’s integrated circuits (ICs) and
systems. The authors discuss key issues, including illegal manufacturing of ICs or “IC Overproduction,” insertion of malicious
circuits, referred as “Hardware Trojans”, which cause in-field chip/system malfunction, and reverse engineering and piracy of
hardware intellectual property (IP). The authors provide a timely discussion of these threats, along with techniques for IC
protection based on hardware obfuscation, which makes reverse-engineering an IC design infeasible for adversaries and
untrusted parties with any reasonable amount of resources. This exhaustive study includes a review of the hardware obfuscation
methods developed at each level of abstraction (RTL, gate, and layout) for conventional IC manufacturing, new forms of
obfuscation for emerging integration strategies (split manufacturing, 2.5D ICs, and 3D ICs), and on-chip infrastructure needed for
secure exchange of obfuscation keys- arguably the most critical element of hardware obfuscation.
Presenting a comprehensive overview of the design automation algorithms, tools, and methodologies used to design integrated
circuits, the Electronic Design Automation for Integrated Circuits Handbook is available in two volumes. The first volume, EDA for
IC System Design, Verification, and Testing, thoroughly examines system-level design, microarchitectural design, logical
verification, and testing. Chapters contributed by leading experts authoritatively discuss processor modeling and design tools,
using performance metrics to select microprocessor cores for IC designs, design and verification languages, digital simulation,
hardware acceleration and emulation, and much more. Save on the complete set.
The first of two volumes in the Electronic Design Automation for Integrated Circuits Handbook, Second Edition, Electronic Design
Automation for IC System Design, Verification, and Testing thoroughly examines system-level design, microarchitectural design,
logic verification, and testing. Chapters contributed by leading experts authoritatively discuss processor modeling and design tools,
using performance metrics to select microprocessor cores for integrated circuit (IC) designs, design and verification languages,
digital simulation, hardware acceleration and emulation, and much more. New to This Edition: Major updates appearing in the
initial phases of the design flow, where the level of abstraction keeps rising to support more functionality with lower non-recurring
engineering (NRE) costs Significant revisions reflected in the final phases of the design flow, where the complexity due to smaller
and smaller geometries is compounded by the slow progress of shorter wavelength lithography New coverage of cutting-edge
applications and approaches realized in the decade since publication of the previous edition—these are illustrated by new chapters
on high-level synthesis, system-on-chip (SoC) block-based design, and back-annotating system-level models Offering improved
depth and modernity, Electronic Design Automation for IC System Design, Verification, and Testing provides a valuable, state-of-
the-art reference for electronic design automation (EDA) students, researchers, and professionals.
This book constitutes the refereed proceedings of the First International Conference on Formal Methods in Computer-Aided
Design, FMCAD '96, held in Palo Alto, California, USA, in November 1996. The 25 revised full papers presented were selected
from a total of 65 submissions; also included are three invited survey papers and four tutorial contributions. The volume covers all
relevant formal aspects of work in computer-aided systems design, including verification, synthesis, and testing.
An effective and cost efficient protection of electronic system against ESD stress pulses specified by IEC 61000-4-2 is paramount
for any system design. This pioneering book presents the collective knowledge of system designers and system testing experts
and state-of-the-art techniques for achieving efficient system-level ESD protection, with minimum impact on the system
performance. All categories of system failures ranging from 'hard' to 'soft' types are considered to review simulation and tool
applications that can be used. The principal focus of System Level ESD Co-Design is defining and establishing the importance of
co-design efforts from both IC supplier and system builder perspectives. ESD designers often face challenges in meeting
customers' system-level ESD requirements and, therefore, a clear understanding of the techniques presented here will facilitate
effective simulation approaches leading to better solutions without compromising system performance. With contributions from
Robert Ashton, Jeffrey Dunnihoo, Micheal Hopkins, Pratik Maheshwari, David Pomerenke, Wolfgang Reinprecht, and Matti
Usumaki, readers benefit from hands-on experience and in-depth knowledge in topics ranging from ESD design and the physics of
system ESD phenomena to tools and techniques to address soft failures and strategies to design ESD-robust systems that include
mobile and automotive applications. The first dedicated resource to system-level ESD co-design, this is an essential reference for
industry ESD designers, system builders, IC suppliers and customers and also Original Equipment Manufacturers (OEMs). Key
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features: Clarifies the concept of system level ESD protection. Introduces a co-design approach for ESD robust systems. Details
soft and hard ESD fail mechanisms. Detailed protection strategies for both mobile and automotive applications. Explains
simulation tools and methodology for system level ESD co-design and overviews available test methods and standards. Highlights
economic benefits of system ESD co-design.
Using the book and the software provided with it, the reader can build his/her own tester arrangement to investigate key aspects of
analog-, digital- and mixed system circuits Plan of attack based on traditional testing, circuit design and circuit manufacture allows
the reader to appreciate a testing regime from the point of view of all the participating interests Worked examples based on
theoretical bookwork, practical experimentation and simulation exercises teach the reader how to test circuits thoroughly and
effectively
Sensor technologies are a rapidly growing area of interest in science and product design, embracing developments in electronics, photonics,
mechanics, chemistry, and biology. Their presence is widespread in everyday life, where they are used to sense sound, movement, and
optical or magnetic signals. The demand for portable and lightweight sensors is relentless in several industries, from consumer electronics to
biomedical engineering to the military. Smart Sensors for Industrial Applications brings together the latest research in smart sensors
technology and exposes the reader to myriad applications that this technology has enabled. Organized into five parts, the book explores:
Photonics and optoelectronics sensors, including developments in optical fibers, Brillouin detection, and Doppler effect analysis. Chapters
also look at key applications such as oxygen detection, directional discrimination, and optical sensing. Infrared and thermal sensors, such as
Bragg gratings, thin films, and microbolometers. Contributors also cover temperature measurements in industrial conditions, including
sensing inside explosions. Magnetic and inductive sensors, including magnetometers, inductive coupling, and ferro-fluidics. The book also
discusses magnetic field and inductive current measurements in various industrial conditions, such as on airplanes. Sound and ultrasound
sensors, including underwater acoustic modem, vibrational spectroscopy, and photoacoustics. Piezoresistive, wireless, and electrical
sensors, with applications in health monitoring, agrofood, and other industries. Featuring contributions by experts from around the world, this
book offers a comprehensive review of the groundbreaking technologies and the latest applications and trends in the field of smart sensors.
This book presents a new methodology with reduced time impact to address the problem of analog integrated circuit (IC) yield estimation by
means of Monte Carlo (MC) analysis, inside an optimization loop of a population-based algorithm. The low time impact on the overall
optimization processes enables IC designers to perform yield optimization with the most accurate yield estimation method, MC simulations
using foundry statistical device models considering local and global variations. The methodology described by the authors delivers on
average a reduction of 89% in the total number of MC simulations, when compared to the exhaustive MC analysis over the full population. In
addition to describing a newly developed yield estimation technique, the authors also provide detailed background on automatic analog IC
sizing and optimization.
Analog CMOS integrated circuits are in widespread use for communications, entertainment, multimedia, biomedical, and many other
applications that interface with the physical world. Although analog CMOS design is greatly complicated by the design choices of drain
current, channel width, and channel length present for every MOS device in a circuit, these design choices afford significant opportunities for
optimizing circuit performance. This book addresses tradeoffs and optimization of device and circuit performance for selections of the drain
current, inversion coefficient, and channel length, where channel width is implicitly considered. The inversion coefficient is used as a
technology independent measure of MOS inversion that permits design freely in weak, moderate, and strong inversion. This book details the
significant performance tradeoffs available in analog CMOS design and guides the designer towards optimum design by describing: An
interpretation of MOS modeling for the analog designer, motivated by the EKV MOS model, using tabulated hand expressions and figures
that give performance and tradeoffs for the design choices of drain current, inversion coefficient, and channel length; performance includes
effective gate-source bias and drain-source saturation voltages, transconductance efficiency, transconductance distortion, normalized drain-
source conductance, capacitances, gain and bandwidth measures, thermal and flicker noise, mismatch, and gate and drain leakage current
Measured data that validates the inclusion of important small-geometry effects like velocity saturation, vertical-field mobility reduction, drain-
induced barrier lowering, and inversion-level increases in gate-referred, flicker noise voltage In-depth treatment of moderate inversion, which
offers low bias compliance voltages, high transconductance efficiency, and good immunity to velocity saturation effects for circuits designed
in modern, low-voltage processes Fabricated design examples that include operational transconductance amplifiers optimized for various
tradeoffs in DC and AC performance, and micropower, low-noise preamplifiers optimized for minimum thermal and flicker noise A design
spreadsheet, available at the book web site, that facilitates rapid, optimum design of MOS devices and circuits Tradeoffs and Optimization in
Analog CMOS Design is the first book dedicated to this important topic. It will help practicing analog circuit designers and advanced students
of electrical engineering build design intuition, rapidly optimize circuit performance during initial design, and minimize trial-and-error circuit
simulations.
This book provides instruction on how to use the OrCAD design suite to design and manufacture printed circuit boards. The primary goal is to
show the reader how to design a PCB using OrCAD Capture and OrCAD Editor. Capture is used to build the schematic diagram of the circuit,
and Editor is used to design the circuit board so that it can be manufactured. The book is written for both students and practicing engineers
who need in-depth instruction on how to use the software, and who need background knowledge of the PCB design process. Beginning to
end coverage of the printed circuit board design process. Information is presented in the exact order a circuit and PCB are designed Over
400 full color illustrations, including extensive use of screen shots from the software, allow readers to learn features of the product in the most
realistic manner possible Straightforward, realistic examples present the how and why the designs work, providing a comprehensive toolset
for understanding the OrCAD software Introduces and follows IEEE, IPC, and JEDEC industry standards for PCB design. Unique chapter on
Design for Manufacture covers padstack and footprint design, and component placement, for the design of manufacturable PCB's FREE CD
containing the OrCAD demo version and design files
A professional guide to the fundamentals of power integrity analysis with an emphasis on silicon level power integrity Power Integrity for
Electrical and Computer Engineers embraces the most recent changes in the field, offers a comprehensive introduction to the discipline of
power integrity, and provides an overview of the fundamental principles. Written by noted experts on the topic, the book goes beyond most
other resources to focus on the detailed aspects of silicon and optimization techniques in order to broaden the field of study. This important
book offers coverage of a wide range of topics including signal analysis, EM concepts for PI, frequency domain analysis for PI, numerical
methods (overview) for PI, and silicon device PI modeling. Power Integrity for Electrical and Computer Engineers examine platform
technologies, system considerations, power conversion, system level modeling, and optimization methodologies. To reinforce the material
presented, the authors include example problems. This important book: • Includes coverage on convergence, accuracy, and error analysis
and explains how these can be used to analyze power integrity problems • Contains information for modeling the power converter from the
PDN to the load in a full system level model • Explores areas of device level modeling of silicon as related to power integrity • Contains
example word problems that are related to an individual chapter’s subject Written for electrical and computer engineers and academics,
Power Integrity for Electrical and Computer Engineers is an authoritative guide to the fundamentals of power integrity and explores the topics
of power integrity analysis, power integrity analytics, silicon level power integrity, and optimization techniques.
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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
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