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DiciTAL SvysTeMS DesiGN USING VERILOG MASTERING DIGITAL SYSTEMS DESIGN WITH VERILOG
A CoMPREHENSIVE GUIDE META DIVE INTO THE WORLD OF DIGITAL SYSTEMS DESIGN USING
VERILOG THIS COMPREHENSIVE GUIDE COVERS EVERYTHING FROM BASIC CONCEPTS TO ADVANCED
TECHNIQUES OFFERING PRACTICAL TIPS AND REALWORLD EXAMPLES LEARN HOW TO DESIGN
EFFICIENT AND RELIABLE DIGITAL CIRCUITS VERILOG DIGITAL SYSTEMS DeSIGN HDL FPGA ASIC
DIGITAL LOGIC HARDWARE DESIGN VHDL SYNTHESIS SIMULATION CODING STYLE BEST PRACTICES
VERILOG TUTORIAL DIGITAL SYSTEMS ARE THE BACKBONE OF MODERN TECHNOLOGY POWERING
EVERYTHING FROM SMARTPHONES AND COMPUTERS TO ADVANCED MEDICAL EQUIPMENT AND
AEROSPACE SYSTEMS UNDERSTANDING HOW TO DESIGN THESE COMPLEX SYSTEMS EFFICIENTLY AND
EFFECTIVELY IS CRUCIAL VERILOG A HARDWARE DESCRIPTION LANGUAGE HDL PLAYS A PIVOTAL
ROLE IN THIS PROCESS ALLOWING ENGINEERS TO DESCRIBE AND SIMULATE DIGITAL CIRCUITS
BEFORE PHYSICAL IMPLEMENTATION THIS COMPREHENSIVE GUIDE DELVES INTO THE WORLD OF
DIGITAL SYSTEMS DESIGN USING VERILOG PROVIDING A BLEND OF THEORETICAL UNDERSTANDING
AND PRACTICAL APPLICATION TIPS UNDERSTANDING THE FUNDAMENTALS OF VERILOG VERILOG
ALONGSIDE VHDL IS THE INDUSTRYSTANDARD HDL USED FOR DESIGNING DIGITAL SYSTEMS UNLIKE
TRADITIONAL SCHEMATIC CAPTURE METHODS VERILOG ALLOWS FOR A TEXTUAL DESCRIPTION OF
THE CIRCUITS BEHAVIOR ENABLING GREATER COMPLEXITY AND REUSABILITY THE LANGUAGE
INCORPORATES FEATURES FOR DESCRIBING BOTH BEHAVIORAL WHAT THE CIRCUIT DOES AND
STRUCTURAL HOW THE CIRCUIT IS CONNECTED ASPECTS OF A DIGITAL DESIGN KEY CONCEPTS
WITHIN VERILOG INCLUDE MODULES THE FUNDAMENTAL BUILDING BLOCKS OF A VERILOG DESIGN
ENCAPSULATING LOGIC AND INTERCONNECTIONS DATA TYPES VERILOG SUPPORTS VARIOUS DATA
TYPES INCLUDING REG REGISTERS WIRE INTERCONNECTIONS INTEGER AND OTHERS EACH SUITED FOR
SPECIFIC PURPOSES OPERATORS A WIDE RANGE OF LOGICAL ARITHMETIC AND BITWISE OPERATORS
ENABLE THE IMPLEMENTATION OF COMPLEX LOGIC FUNCTIONS SEQUENTIAL AND COMBINATIONAL

LoGIC VERILOG EFFECTIVELY MODELS BOTH SEQUENTIAL MEMORY BASED AND COMBINATIONAL
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LOGICGATEBASED CIRCUITS ALWAYS BLOCKS ARE CRUCIAL FOR 2 DESCRIBING SEQUENTIAL
BEHAVIOR WHILE CONTINUOUS ASSIGNMENTS DEFINE COMBINATIONAL LOGIC TESTBENCHES ESSENTIAL
FOR VERIFYING THE FUNCTIONALITY OF A DESIGN THROUGH SIMULATION TESTBENCHES APPLY
INPUTS TO THE DESIGN AND CHECK ITS OUTPUTS AGAINST EXPECTED VALUES PRACTICAL TIPS
FOR EFFICIENT VERILOG CoODING WRITING CLEAN EFFICIENT AND EASILY MAINTAINABLE VERILOG
CODE IS PARAMOUNT HERE ARE SOME PRACTICAL TIPS MoDULAR DESIGN BREAK DOWN COMPLEX
DESIGNS INTO SMALLER MANAGEABLE MODULES PROMOTING REUSABILITY AND SIMPLIFYING
DEBUGGING CLEAR NAMING CONVENTIONS EMPLOY CONSISTENT AND DESCRIPTIVE NAMES FOR
MODULES SIGNALS AND VARIABLES THIS GREATLY IMPROVES CODE READABILITY AND
MAINTAINABILITY COMMENTS AND DOCUMENTATION THOROUGHLY DOCUMENT YOUR CODE WITH
CLEAR AND CONCISE COMMENTS EXPLAINING THE PURPOSE AND FUNCTIONALITY OF DIFFERENT
PARTS OF THE DESIGN PROPER INDENTATION AND FORMATTING MAINTAIN CONSISTENT INDENTATION
TO ENHANCE CODE READABILITY AND MAKE IT EASIER TO UNDERSTAND THE FLOW OF LOGIC
PARAMETRIZATION USE PARAMETERS TO MAKE YOUR MODULES FLEXIBLE AND ADAPTABLE TO
DIFFERENT CONFIGURATIONS WITHOUT MODIFYING THE CORE CODE THIS ALLOWS FOR EASY
SCALING AND REUSE SYNTHESIS CONSIDERATIONS BE AWARE OF SYNTHESIS TOOLS AND THEIR
LIMITATIONS AVOID CONSTRUCTS THAT MIGHT LEAD TO INEFFICIENT OR UNEXPECTED RESULTS
AFTER SYNTHESIS FOR INSTANCE USING CASEX OR CASEZ STATEMENTS MAY LEAD TO MORE
COMPLEX LOGIC COMPARED TO CASE TIMING ANALYSIS UNDERSTAND TIMING CONSTRAINTS AND
ANALYZE THE TIMING PERFORMANCE OF YOUR DESIGN TO ENSURE IT MEETS THE REQUIRED SPEED
SPECIFICATIONS BEYOND THE BASICS ADVANCED VERILOG TECHNIQUES AS YOUR PROFICIENCY
GROWS YOULL DELVE INTO MORE ADVANCED TECHNIQUES PARAMETERIZED MoDULES CREATE
HIGHLY FLEXIBLE MODULES THAT ADAPT TO DIFFERENT CONFIGURATIONS THROUGH PARAMETERS
GENERATE STATEMENTS USE GENERATE STATEMENTS TO CREATE REUSABLE CODE BLOCKS THAT
CAN BE INSTANTIATED MULTIPLE TIMES WITH VARYING PARAMETERS STREAMLINING THE DESIGN
PROCESS INTERFACES DEFINE INTERFACES TO SIMPLIFY CONNECTIONS BETWEEN MODULES AND
IMPROVE CODE ORGANIZATION SYSTEMVERILOG CONSIDER TRANSITIONING TO SYSTEMVERILOG AN
EXTENSION OF VERILOG OFFERING ADVANCED FEATURES LIKE OBJECTORIENTED PROGRAMMING AND

IMPROVED VERIFICATION CAPABILITIES SIMULATION AND SYNTHESIS BRINGING YOUR DESIGN TO
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LiFE ONCE YOUR VERILOG CODE IS WRITTEN IT NEEDS TO BE SIMULATED AND SYNTHESIZED 3
SIMULATION USING SIMULATORS LIKE MODELSIM oR QUESTASIM YOU CAN VERIFY THE
FUNCTIONALITY OF YOUR DESIGN BY APPLYING TEST VECTORS AND OBSERVING THE OUTPUTS
THIS CRUCIAL STEP IDENTIFIES DESIGN FLAWS EARLY IN THE DEVELOPMENT CYCLE SYNTHESIS
SYNTHESIS TOOLS TRANSLATE YOUR VERILOG CODE INTO A NETLIST A REPRESENTATION OF THE
CIRCUIT IN TERMS OF LOGIC GATES AND OTHER HARDWARE COMPONENTS THIS NETLIST IS THEN
USED TO IMPLEMENT THE DESIGN ON AN FPGA or ASIC CHooSING YOUR TARGET PLATFORM
FPGA vs ASIC THE CHOICE BETWEEN USING AN FPGA FIELDPROGRAMMABLE GATE ARRAY OR
AN ASIC APPLICATION SPECIFIC INTEGRATED CIRCUIT DEPENDS ON THE PROJECTS SPECIFIC
REQUIREMENTS FPGAS OFFER FLEXIBILITY AND RAPID PROTOTYPING WHILE ASICS PROVIDE HIGHER
PERFORMANCE AND POWER EFFICIENCY FOR MASS PRODUCTION CONCLUSION EMBRACING THE
FUTURE oF DIGITAL DESIGN MASTERING VERILOG OPENS DOORS TO A WORLD OF INNOVATION IN
DIGITAL SYSTEMS DESIGN |T EMPOWERS YOU TO CREATE COMPLEX AND EFFICIENT CIRCUITS
DRIVING ADVANCEMENTS ACROSS NUMEROUS INDUSTRIES THE JOURNEY INVOLVES CONTINUOUS
LEARNING AND ADAPTATION EMBRACING NEW TOOLS AND METHODOLOGIES AS THE FIELD EVOLVES
BY UNDERSTANDING THE FUNDAMENTAL CONCEPTS ADOPTING EFFICIENT CODING PRACTICES AND
LEVERAGING ADVANCED TECHNIQUES YOU CAN CONFIDENTLY TACKLE CHALLENGING DESIGN
PROBLEMS AND CONTRIBUTE TO THE FUTURE OF TECHNOLOGY FAQS 1 WHAT ARE THE MAIN
DIFFERENCES BETWEEN VERILOG AND VHDL WHILE BOoTH ARE HDLS VERILOG IS KNOWN FOR ITS
CLIKE SYNTAX MAKING IT EASIER TO LEARN FOR PROGRAMMERS VHDL IS MORE FORMAL AND
RIGOROUS OFTEN PREFERRED FOR LARGESCALE PROJECTS DEMANDING HIGH RELIABILITY 2 How Do
| CHOOSE THE RIGHT SIMULATOR FOR MY VERILOG PROJECTS THE CHOICE DEPENDS ON YOUR
BUDGET AND PROJECT NEEDS MODELSIM AND QUESTASIM ARE INDUSTRYSTANDARD COMMERCIAL
SIMULATORS WHILE ICARUS VERILOG IS A POWERFUL FREE AND OPENSOURCE OPTION 3 WHAT IS
THE ROLE OF A TESTBENCH IN VERILOG DESIGN A TESTBENCH IS CRUCIAL FOR VERIFYING THE
FUNCTIONALITY OF YOUR DESIGN |T SIMULATES THE BEHAVIOR OF YOUR DESIGN BY PROVIDING
INPUT STIMULI AND CHECKING THE OUTPUTS AGAINST EXPECTED VALUES 4 CAN | USE VERILOG
TO DESIGN EMBEDDED SYSTEMS YES VERILOG IS EXTENSIVELY USED IN EMBEDDED SYSTEMS DESIGN

IT CAN MODEL THE HARDWARE COMPONENTS OF THE SYSTEM AS WELL AS INTERACT WITH
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SOFTWARE RUNNING ON THE MICROCONTROLLER OR PROCESSOR 5 WHAT ARE SOME GOOD
RESOURCES FOR LEARNING MORE ABOUT VERILOG NUMEROUS ONLINE 4 RESOURCES ARE AVAILABLE
INCLUDING TUTORIALS ONLINE COURSES COURSERA EDX AND DOCUMENTATION FROM EDA TooOL
VENDORS PRACTICAL EXPERIENCE THROUGH PROJECTS IS KEY TO SOLIDIFYING YOUR

UNDERSTANDING

DicITAL Loaic DesigN UsING VERILOGASIC DesiGN AND SYNTHESISDIGITAL VLS| DESIGN AND
SIMULATION WITH VERILOGDIGITAL DesIGN USING VERILOG HDLDiGITAL INTEGRATED CIRCUIT
DesIGN UsSING VERILOG AND SYSTEMVERILOGDIGITAL Logic DesigN USING VERILOGHARDW ARE
DeSCRIPTION LANGUAGE DEMYSTIFIEDDIGITAL SYSTEM DesiGN wiITH FPGA: IMPLEMENTATION USING
VEerRILOG AND VHDLFSM-gasep DiGITAL DesigN UsIiNG VERILOG HDLDIGITAL VLS| DesiGN wiITH
VERILOGDESIGN ReciPEs FOrR FPGASReEAL WorLD FPGA DesigN wiTH VEeriLoGDIGITAL VLSI
DesSIGN WITH VERILOGDIGITAL SYSTEMS DeSIGN USING VERILOGDESIGN THROUGH VERILOG
HDLDiGITAL DesiaN (VerILoG)DIGITAL DEsiGN wiTH VERILOG® HDLReaL CHiP DESIGN AND
VERIFICATION UsING VERILOG AND VHDLADVANCED DIGITAL SYSTEM DESIGNADVANCED DIGITAL
DeSIGN wITH THE VERILOG HDL VAiBBHAV TARAATE VAIBBHAV TARAATE SUMAN LATA
TrRIPATHI ATUL P. Gobse RoNALD W. MeHLER VAIBBHAV TARAATE DrR. CHERRY BHARGAVA
CeM UNSALAN PETER MINNS JoHN WiLLIAMS PeTER WiLsoN Ken CoFFMAN JOHN MICHAEL
WiLLiams Lizy Kurlian JonN T. R. PADMANABHAN PETER J. ASHENDEN ELIZER STERNHEIM BEN
CoHEN SHIRSHENDU Roy MicHaeL D. CILETTI

DicITAL Loaic Design UsINg VErRILOG ASIC DesigN AND SYNTHESIS DiGITAL VLS| DESIGN AND
SIMULATION WITH VERILOG DiGITAL DesiGN UsING VErILOG HDL DiGITAL INTEGRATED CIRCUIT
DesIGN UsING VERILOG AND SYSTEMVERILOG DIGITAL Locic DesiGN UsING VERILOG HARDW ARE
DESCRIPTION LANGUAGE DEMYSTIFIED DiGITAL SYSTEM DesiGN wiITH FPGA: IMPLEMENTATION
Using VERILOG AND VHDL FSM-asep DiGITAL DesiGN USING VERILOG HDL DicitaL VLSI
DesiGN wWITH VERILOG DesiGN Recipes FOR FPGAs ReaL WorLp FPGA DesiGN WITH VERILOG
DiciTAL VLS| DesigN wiTH VERILOG DIGITAL SysTeMs DesiGN UsING VERILOG DESIGN
THROUGH VERILOG HDL DigITAL DesioN (VErILoG) DiGITAL DesiGN wiTH VERILoG® HDL ReaL

CHip DesiGN AND VERIFICATION UsING VERILOG AND VHDL ADVANCED DiGITAL SYSTEM DESIGN
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ADVANCED DIGITAL DeSIGN WITH THE VERILOG HDL VABBHAV TARAATE VAIBBHAV TARAATE
SUMAN LATA TrRIPATHI ATUL P. Gopse RonALD V. MeHLER VAIBBHAV TARAATE Dr. CHERRY
BHARGAVA CeM UNSALAN PETER MINNS JoHN WiLLIAMS PeTer WiLson Ken COFFMAN _JOHN
MicHAEL WiLLIAMS Lizy KURIAN JoHN T. R. PADMANABHAN PETER J. ASHENDEN ELIZER

STernHEIM BEN COHEN SHIRSHENDU Roy MicHAEL D. CILETTI

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

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
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MASTER DIGITAL DESIGN WITH VLSI AND VERILOG USING THIS UP TO DATE AND COMPREHENSIVE

RESOURCE FROM LEADERS IN THE FIELD DIGITAL VLS| DESIGN PROBLEMS AND SOLUTION WITH

VERILOG DELIVERS AN EXPERTLY CRAFTED TREATMENT OF THE FUNDAMENTAL CONCEPTS OF

DIGITAL DESIGN AND DIGITAL DESIGN VERIFICATION WITH VERILOG HDL THE BOOK INCLUDES THE

FOUNDATIONAL KNOWLEDGE THAT IS CRUCIAL FOR BEGINNERS TO GRASP ALONG WITH MORE

ADVANCED COVERAGE SUITABLE FOR RESEARCH STUDENTS WORKING IN THE AREA OF VLSI DESIGN

INCLUDING DIGITAL DESIGN INFORMATION FROM THE SWITCH LEVEL TO FPGA BASED

IMPLEMENTATION USING HARDWARE DESCRIPTION LANGUAGE HDL THE DISTINGUISHED AUTHORS HAVE

CREATED A ONE STOP RESOURCE FOR ANYONE IN THE FIELD OF VLS| DESIGN THROUGH ELEVEN

INSIGHTFUL CHAPTERS YOULL LEARN THE CONCEPTS BEHIND DIGITAL CIRCUIT DESIGN INCLUDING

COMBINATIONAL AND SEQUENTIAL CIRCUIT DESIGN FUNDAMENTALS BASED ON BOOLEAN ALGEBRA

YOULL ALSO DISCOVER COMPREHENSIVE TREATMENTS OF TOPICS LIKE LOGIC FUNCTIONALITY OF

COMPLEX DIGITAL CIRCUITS WITH VERILOG USING SOFTWARE SIMULATORS LIKE ISIM OF XILINX

THE DISTINGUISHED AUTHORS HAVE INCLUDED ADDITIONAL TOPICS AS WELL LIKE A DISCUSSION

OF PROGRAMMING TECHNIQUES IN VERILOG INCLUDING GATE LEVEL MODELING MODEL INSTANTIATION

DATAFLOW MODELING AND BEHAVIORAL MODELING A TREATMENT OF PROGRAMMABLE AND

RECONFIGURABLE DEVICES INCLUDING LOGIC SYNTHESIS INTRODUCTION OF PLDS AND THE BASICS

OF FPGA ARCHITECTURE AN INTRODUCTION TO SYSTEM VERILOG INCLUDING ITS DISTINCT

FEATURES AND A COMPARISON OF VERILOG WITH SYSTEM VERILOG A PROJECT BASED ON VERILOG

HDLS WITH REAL TIME EXAMPLES IMPLEMENTED USING VERILOG CODE ON AN FPGA BOARD PERFECT

FOR UNDERGRADUATE AND GRADUATE STUDENTS IN ELECTRONICS ENGINEERING AND COMPUTER

SCIENCE ENGINEERING DIGITAL VLSI DESIGN PROBLEMS AND SOLUTION WITH VERILOGALSO HAS A

PLACE ON THE BOOKSHELVES OF ACADEMIC RESEARCHERS AND PRIVATE INDUSTRY PROFESSIONALS

IN THESE FIELDS

THIS BOOK BEGINS WITH AN INTRODUCTION TO VERILOG HDL IT DESCRIBES BASIC CONCEPTS IN

VERILOG HDL LANGUAGE CONSTRUCTS AND CONVENTIONS AND MODELING STYLES GATE LEVEL

MODELING DATA FLOW LEVEL MODELING BEHAVIORAL MODELING AND SWITCH LEVEL MODELING IT

ALSO DESCRIBES SEQUENTIAL MODELS BASIC MEMORY COMPONENTS FUNCTIONAL REGISTER STATIC
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MACHINE CODING AND SEQUENTIAL SYNTHESIS THE LAST SECTION OF THE BOOK FOCUSES ON
COMPONENT TESTING AND VERIFICATION IT INCLUDES COMBINATIONAL CIRCUITS TESTING
SEQUENTIAL CIRCUIT TESTING TEST BENCH TECHNIQUES DESIGN VERIFICATION AND ASSERTION

VERIFICATION

FOR THOSE WITH A BASIC UNDERSTANDING OF DIGITAL DESIGN THIS BOOK TEACHES THE
ESSENTIAL SKILLS TO DESIGN DIGITAL INTEGRATED CIRCUITS USING VERILOG AND THE RELEVANT
EXTENSIONS OF SYSTEMVERILOG IN ADDITION TO COVERING THE SYNTAX OF VERILOG AND
SYSTEMVERILOG THE AUTHOR PROVIDES AN APPRECIATION OF DESIGN CHALLENGES AND SOLUTIONS
FOR PRODUCING WORKING CIRCUITS THE BOOK COVERS NOT ONLY THE SYNTAX AND LIMITATIONS
OF HDL CODING BUT DEALS EXTENSIVELY WITH DESIGN PROBLEMS SUCH AS PARTITIONING AND
SYNCHRONIZATION HELPING YOU TO PRODUCE DESIGNS THAT ARE NOT ONLY LOGICALLY CORRECT
BUT WILL ACTUALLY WORK WHEN TURNED INTO PHYSICAL CIRCUITS THROUGHOUT THE BOOK
MANY SMALL EXAMPLES ARE USED TO VALIDATE CONCEPTS AND DEMONSTRATE HOW TO APPLY
DESIGN SKILLS THIS BOOK TAKES READERS WHO HAVE ALREADY LEARNED THE FUNDAMENTALS OF
DIGITAL DESIGN TO THE POINT WHERE THEY CAN PRODUCE WORKING CIRCUITS USING MODERN
DESIGN METHODOLOGIES IT CLEARLY EXPLAINS WHAT IS USEFUL FOR CIRCUIT DESIGN AND WHAT
PARTS OF THE LANGUAGES ARE ONLY SOFTWARE PROVIDING A NON THEORETICAL PRACTICAL
GUIDE TO ROBUST RELIABLE AND OPTIMIZED HARDWARE DESIGN AND DEVELOPMENT PRODUCE
WORKING HARDWARE COVERS NOT ONLY SYNTAX BUT ALSO PROVIDES DESIGN KNOW HOW
ADDRESSING PROBLEMS SUCH AS SYNCHRONIZATION AND PARTITIONING TO PRODUCE WORKING
SOLUTIONS USABLE EXAMPLES NUMEROUS SMALL EXAMPLES THROUGHOUT THE BOOK DEMONSTRATE
CONCEPTS IN AN EASY TO GRASP MANNER ESSENTIAL KNOWLEDGE COVERS THE VITAL DESIGN
TOPICS OF SYNCHRONIZATION ESSENTIAL FOR PRODUCING WORKING SILICON ASYNCHRONOUS
INTERFACING TECHNIQUES AND DESIGN TECHNIQUES FOR CIRCUIT OPTIMIZATION INCLUDING

PARTITIONING

THIS SECOND EDITION FOCUSES ON THE THOUGHT PROCESS OF DIGITAL DESIGN AND
IMPLEMENTATION IN THE CONTEXT OF VLSI AND SYSTEM DESIGN IT COVERS THE VERILOG 2001

AND VERILOG 2005 RTL DESIGN STYLES CONSTRUCTS AND THE OPTIMIZATION AT THE RTL AND
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SYNTHESIS LEVEL THE BOOK ALSO COVERS THE LOGIC SYNTHESIS LOW POWER MULTIPLE CLOCK
DOMAIN DESIGN CONCEPTS AND DESIGN PERFORMANCE IMPROVEMENT TECHNIQUES THE BOOK
INCLUDES 250 DESIGN EXAMPLES ILLUSTRATIONS AND 100 EXERCISE QUESTIONS THIS VOLUME
CAN BE USED AS A CORE OR SUPPLEMENTARY TEXT IN UNDERGRADUATE COURSES ON LOGIC
DESIGN AND AS A TEXT FOR PROFESSIONAL AND VOCATIONAL COURSEWORK IN ADDITION IT WILL

BE A HANDS ON PROFESSIONAL REFERENCE AND A SELF STUDY AID FOR HOBBYISTS

GET FAMILIAR AND WORK WITH THE BASIC AND ADVANCED MODELING TYPES IN VERILOG HDL KEY
FEATURES LEARN ABOUT THE STEP WISE PROCESS TO USE VERILOG DESIGN TOOLS SUCH AS
XILINX VIVADO CADENCE NC SIM EXPLORE THE VARIOUS TYPES OF HDL AND ITS NEED LEARN
VERILOG HDL MODELING TYPES USING EXAMPLES LEARN ADVANCED CONCEPT SUCH AS UDP
SWITCH LEVEL MODELING LEARN ABOUT FPGA BASED PROTOTYPING OF THE DIGITAL SYSTEM
DESCRIPTION HARDWARE DESCRIPTION LANGUAGE HDL ALLOWS ANALYSIS AND SIMULATION OF
DIGITAL LOGIC AND CIRCUITS THE HDL IS AN INTEGRAL PART OF THE EDA ELECTRONIC DESIGN
AUTOMATION TOOL FOR PLDS MICROPROCESSORS AND ASICS SO HDL IS USED TO DESCRIBE A
DIGITAL SYSTEM THE COMBINATIONAL AND SEQUENTIAL LOGIC CIRCUITS CAN BE DESCRIBED EASILY
USING HDL VERILOG HDL STANDARDIZED AS IEEE 1364 IS A HARDWARE DESCRIPTION LANGUAGE
USED TO MODEL ELECTRONIC SYSTEMS THIS BOOK IS A COMPREHENSIVE GUIDE ABOUT THE
DIGITAL SYSTEM AND ITS DESIGN USING VARIOUS VLS| DESIGN TOOLS AS WELL AS VERILOG HDL
THE STEP WISE PROCEDURE TO USE VARIOUS VLSI TOOLS SUCH AS XILINX VIVADO CADENCE NC
SIM IS COVERED IN THIS BOOK IT ALSO EXPLAINS THE ADVANCED CONCEPT SUCH AS USER DEFINE
PRIMITIVES UDP SWITCH LEVEL MODELING RECONFIGURABLE COMPUTING ETC FINALLY THIS BOOK
ENDS WITH FPGA BASED PROTOTYPING OF THE DIGITAL SYSTEM BY THE END OF THIS BOOK YOU
WILL UNDERSTAND EVERYTHING RELATED TO DIGITAL SYSTEM DESIGN WHAT WILL YOU LEARN
IMPLEMENT ADDER SUBTRACTOR ADDER CUM SUBTRACTOR USING VERILOG HDL EXPLORE THE
VARIOUS MODELING STYLES IN VERILOG HDL IMPLEMENT SWITCH LEVEL MODELING USING VERILOG
HDL GET FAMILIAR WITH ADVANCED MODELING TECHNIQUES IN VERILOG HDL GET TO KNOW MORE
ABOUT FPGA BASED PROTOTYPING USING VERILOG HDL WHO THIS BOOK IS FOR ANYONE

INTERESTED IN ELECTRONICS AND VLS| DESIGN AND WANT TO LEARN DIGITAL SYSTEM DESIGN
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WITH VERILOG HDL WILL FIND THIS BOOK USEFUL IC DEVELOPERS CAN ALSO USE THIS BOOK AS
A QUICK REFERENCE FOR VERILOG HDL FUNDAMENTALS FEATURES TABLE OF CONTENTS 1 AN
INTRODUCTION TO VLS| DESIGN TOOLS 2 NEED OF HARDWARE DESCRIPTION LANGUAGE HDL 3
LOGIC GATE IMPLEMENTATION IN VERILOG HDL 4 ADDER SUBTRACTOR IMPLEMENTATION USING
VERILOG HDL 5 MULTIPLEXER DEMULTIPLEXER IMPLEMENTATION IN VERILOG HDL & ENCODER
DECODER IMPLEMENTATION USING VERILOG HDL / MAGNITUDE COMPARATOR IMPLEMENTATION USING
VERILOG HDL 8 FLIP FLOP IMPLEMENTATION USING VERILOG HDL 9 SHIFT REGISTERS
IMPLEMENTATION USING VERILOG HDL 10 COUNTER IMPLEMENTATION USING VERILOG HDL 11 SHIFT
REGISTER COUNTER IMPLEMENTATION USING VERILOG HDL 12 ADVANCED MODELING TECHNIQUES 13

SWITCH LEVEL MODELING 14 FPGA PROTOTYPING IN VERILOG HDL

MASTER FPGA DIGITAL SYSTEM DESIGN AND IMPLEMENTATION WITH VERILOG AND VHDL THIS
PRACTICAL GUIDE EXPLORES THE DEVELOPMENT AND DEPLOYMENT OF FPGA BASED DIGITAL
SYSTEMS USING THE TWO MOST POPULAR HARDWARE DESCRIPTION LANGUAGES VERILOG AND
VHDL WRITTEN BY A PAIR OF DIGITAL CIRCUIT DESIGN EXPERTS THE BOOK OFFERS A SOLID
GROUNDING IN FPGA PRINCIPLES PRACTICES AND APPLICATIONS AND PROVIDES AN OVERVIEW OF
MORE COMPLEX TOPICS IMPORTANT CONCEPTS ARE DEMONSTRATED THROUGH REAL WORLD
EXAMPLES READY TO RUN CODE AND INEXPENSIVE START TO FINISH PROJECTS FOR BOTH THE
BASYS AND ARTY BOARDS DIGITAL SYSTEM DESIGN WITH FPGA IMPLEMENTATION USING VERILOG
AND VHDL COVERS FIELD PROGRAMMABLE GATE ARRAY FUNDAMENTALS BASYS AND ARTY FPGA
BOARDS THE VIVADO DESIGN SUITE VERILOG AND VHDL DATA TYPES AND OPERATORS
COMBINATIONAL CIRCUITS AND CIRCUIT BLOCKS DATA STORAGE ELEMENTS AND SEQUENTIAL
CIRCUITS SOFT CORE MICROCONTROLLER AND DIGITAL INTERFACING ADVANCED FPGA APPLICATIONS

THE FUTURE OF FPGA

AS DIGITAL CIRCUIT ELEMENTS DECREASE IN PHYSICAL SIZE RESULTING IN INCREASINGLY COMPLEX
SYSTEMS A BASIC LOGIC MODEL THAT CAN BE USED IN THE CONTROL AND DESIGN OF A RANGE
OF SEMICONDUCTOR DEVICES IS VITAL FINITE STATE MACHINES FSM HAVE NUMEROUS ADVANTAGES
THEY CAN BE APPLIED TO MANY AREAS INCLUDING MOTOR CONTROL AND SIGNAL AND SERIAL

DATA IDENTIFICATION TO NAME A FEW AND THEY USE LESS LOGIC THAN THEIR ALTERNATIVES
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LEADING TO THE DEVELOPMENT OF FASTER DIGITAL HARDWARE SYSTEMS THIS CLEAR AND
LOGICAL BOOK PRESENTS A RANGE OF NOVEL TECHNIQUES FOR THE RAPID AND RELIABLE DESIGN
OF DIGITAL SYSTEMS USING FSMS DETAILING EXACTLY HOW AND WHERE THEY CAN BE
IMPLEMENTED WITH A PRACTICAL APPROACH IT COVERS SYNCHRONOUS AND ASYNCHRONOUS FSMS
IN THE DESIGN OF BOTH SIMPLE AND COMPLEX SYSTEMS AND PETRI NET DESIGN TECHNIQUES FOR
SEQUENTIAL PARALLEL CONTROL SYSTEMS CHAPTERS ON HARDWARE DESCRIPTION LANGUAGE
COVER THE WIDELY USED AND POWERFUL VERILOG HDL IN SUFFICIENT DETAIL TO FACILITATE THE
DESCRIPTION AND VERIFICATION OF FSMS AND FSM BASED SYSTEMS AT BOTH THE GATE AND
BEHAVIOURAL LEVELS THROUGHOUT THE TEXT INCORPORATES MANY REAL WORLD EXAMPLES
THAT DEMONSTRATE DESIGNS SUCH AS DATA ACQUISITION A MEMORY TESTER AND PASSIVE
SERIAL DATA MONITORING AND DETECTION AMONG OTHERS A USEFUL ACCOMPANYING CD OFFERS
WORKING VERILOG SOFTWARE TOOLS FOR THE CAPTURE AND SIMULATION OF DESIGN SOLUTIONS
WITH A LINEAR PROGRAMMED LEARNING FORMAT THIS BOOK WORKS AS A CONCISE GUIDE FOR
THE PRACTISING DIGITAL DESIGNER THIS BOOK WILL ALSO BE OF IMPORTANCE TO SENIOR
STUDENTS AND POSTGRADUATES OF ELECTRONIC ENGINEERING WHO REQUIRE DESIGN SKILLS FOR

THE EMBEDDED SYSTEMS MARKET

VERILOG AND ITS USAGE HAS COME A LONG WAY SINCE ITS ORIGINAL INVENTION IN THE MID
80s BY PHIL MOORBY AT THE TIME THE AVERAGE DESIGN SIZE WAS AROUND TEN THOUSAND
GATES AND SIMULATION TO VALIDATE THE DESIGN WAS ITS PRIMARY USAGE BUT BETWEEN THEN
AND NOW DESIGNS HAVE INCREASED DRAMATICALLY IN SIZE AND AUTOMATIC LOGIC SYNTHESIS
FROM RTL HAS BECOME THE STANDARD DESIGN OW FOR MOST DESIGN INDEED THE LANGUAGE HAS
EVOLVED AND BEEN RE STANDARDIZED TOO OVERTHEYEARS
MANYBOOKSHAVEBEENWRITTENABOUTVERILOG MYOWN COAUTHORED WITH PHIL MOORBY HAD THE
GOAL OF DE NING THE LANGUAGE AND ITS USAGE PROVIDING AMPLES ALONG THE WAY IT HAS
BEEN UPDATED WITH VE NEW EDITIONS AS THE LANGUAGE AND ITS USAGE EVOLVED HOWEVER
THIS NEW BOOK TAKES A VERY DIFFERENT AND UNIQUE VIEW THAT OF THE DESIGNER JOHN
MICHAEL WILLIAMS HAS A LONG HISTORY OF WORKING AND TEACHING IN THE ELD OF IC AND

ASIC DESIGN HE BRINGS AN INDEPTH PRESENTATION OF VERILOG AND HOW TO USE IT WITH LOGIC
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SYNTHESIS TOOLS NO OTHER VERILOG BOOK HAS DEALT WITH THIS TOPIC AS DEEPLY AS HE

HAS IF YOU NEED TO LEARN VERILOG AND GET UP TO SPEED QUICKLY TO USE IT FOR

SYNTHESIS THIS BOOK IS FOR YOU IT IS SECTIONED AROUND A SET OF LESSONS INCLUDING

PRESENTATION AND EXPLANATION OF NEW CONCEPTS AND APPROACHES TO DESIGN ALONG WITH

LAB SESSIONS

DESIGN RECIPES FOR FPGAS PROVIDES A RICH TOOLBOX OF DESIGN TECHNIQUES AND TEMPLATES

TO SOLVE PRACTICAL EVERY DAY PROBLEMS USING FPGAS USING A MODULAR STRUCTURE IT

PROVIDES DESIGN TECHNIQUES AND TEMPLATES AT ALL LEVELS TOGETHER WITH FUNCTIONAL CODE

WHICH YOU CAN EASILY MATCH AND APPLY TO YOUR APPLICATION WRITTEN IN AN INFORMAL

AND EASY TO GRASP STYLE THIS INVALUABLE RESOURCE GOES BEYOND THE PRINCIPLES OF FPGAS

AND HARDWARE DESCRIPTION LANGUAGES TO DEMONSTRATE HOW SPECIFIC DESIGNS CAN BE

SYNTHESIZED SIMULATED AND DOWNLOADED ONTO AN FPGA IN ADDITION THE BOOK PROVIDES

ADVANCED TECHNIQUES TO CREATE REAL WORLD DESIGNS THAT FIT THE DEVICE REQUIRED AND

WHICH ARE FAST AND RELIABLE TO IMPLEMENT EXAMPLES ARE REWRITTEN AND TESTED IN VERILOG

AND VHDL DESCRIBES HIGH LEVEL APPLICATIONS AS EXAMPLES AND PROVIDES THE BUILDING

BLOCKS TO IMPLEMENT THEM ENABLING THE STUDENT TO START PRACTICAL WORK STRAIGHT

AWAY SINGLES OUT THE MOST IMPORTANT PARTS OF THE LANGUAGE THAT ARE NEEDED FOR

DESIGN GIVING THE STUDENT THE INFORMATION NEEDED TO GET UP AND RUNNING QUICKLY

THE PRACTICAL GUIDE FOR EVERY CIRCUIT DESIGNER CREATING FPGA DESIGNS WITH VERILOG WALK

THROUGH DESIGN STEP BY STEP FROM CODING THROUGH SILICON PARTITIONING SYNTHESIS

SIMULATION TEST BENCHES COMBINATORIAL AND SEQUENTIAL DESIGNS AND MORE REAL WORLD

FPGA DESIGN WITH VERILOG GUIDES YOU THROUGH EVERY KEY CHALLENGE ASSOCIATED WITH

DESIGNING FPGAS AND ASICS USING VERILOG ONE OF THE WORLD S LEADING HARDWARE DESIGN

LANGUAGES YOU LL FIND IRREVERENT YET RIGOROUS COVERAGE OF WHAT IT REALLY TAKES TO

TRANSLATE HDL CODE INTO HARDWARE AND HOW TO AVOID THE PITFALLS THAT CAN OCCUR

ALONG THE WAY KEN COFFMAN PRESENTS NO FRILLS REAL WORLD DESIGN TECHNIQUES THAT CAN

IMPROVE THE STABILITY AND RELIABILITY OF VIRTUALLY ANY DESIGN START BY WALKING A

TYPICAL VERILOG DESIGN ALL THE WAY THROUGH TO SILICON THEN REVIEW BASIC VERILOG
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SYNTAX DESIGN SIMULATION AND TESTING ADVANCED SIMULATION AND MORE COVERAGE INCLUDES
ESSENTIAL DIGITAL DESIGN STRATEGIES RECOGNIZING THE UNDERLYING ANALOG BUILDING BLOCKS
USED TO CREATE DIGITAL PRIMITIVES IMPLEMENTING LOGIC WITH LUTS CLOCKING STRATEGIES
LOGIC MINIMIZATION AND MORE KEY ENGINEERING TRADEOFFS INCLUDING OPERATING SPEED VS
LATENCY COMBINATORIAL AND SEQUENTIAL DESIGNS VERILOG TEST FIXTURES COMPILER DIRECTIVES
AND AUTOMATED TESTING A DETAILED COMPARISON OF ALTERNATIVE ARCHITECTURES AND
SOFTWARE INCLUDING A NEVER BEFORE PUBLISHED FPGA TECHNOLOGY SELECTION CHECKLIST REAL
WORLD FPGA DESIGN WITH VERILOG INTRODUCES LIBRARIES AND REUSABLE MODULES POINTS OUT
OPPORTUNITIES TO REUSE YOUR OWN CODE AND HELPS YOU DECIDE WHEN TO PURCHASE
EXISTING IP DESIGNS INSTEAD OF BUILDING FROM SCRATCH ESSENTIAL RULES FOR DESIGNING WITH
ASIC CONVERSION IN MIND ARE PRESENTED IF YOU RE INVOLVED WITH DIGITAL HARDWARE DESIGN
WITH VERILOG KEN COFFMAN IS A WELCOME VOICE OF EXPERIENCE SHOWING YOU THE
SHORTCUTS HELPING YOU OVER THE ROUGH SPOTS AND HELPING YOU ACHIEVE COMPETENCE

FASTER THAN YOU EVER EXPECTED

THIS BOOK IS STRUCTURED AS A STEP BY STEP COURSE OF STUDY ALONG THE LINES OF A
VLS| INTEGRATED CIRCUIT DESIGN PROJECT THE ENTIRE VERILOG LANGUAGE IS PRESENTED FROM THE
BASICS TO EVERYTHING NECESSARY FOR SYNTHESIS OF AN ENTIRE 70 OOO TRANSISTOR FULL
DUPLEX SERIALIZER DESERIALIZER INCLUDING SYNTHESIZABLE PLLS THE AUTHOR INCLUDES
EVERYTHING AN ENGINEER NEEDS FOR IN DEPTH UNDERSTANDING OF THE VERILOG LANGUAGE
SYNTAX SYNTHESIS SEMANTICS SIMULATION AND TEST COMPLETE SOLUTIONS FOR THE 27 LABS
ARE PROVIDED IN THE DOWNLOADABLE FILES THAT ACCOMPANY THE BOOK FOR READERS WITH
ACCESS TO APPROPRIATE ELECTRONIC DESIGN TOOLS ALL SOLUTIONS CAN BE DEVELOPED
SIMULATED AND SYNTHESIZED AS DESCRIBED IN THE BOOK A PARTIAL LIST OF DESIGN TOPICS
INCLUDES DESIGN PARTITIONING HIERARCHY DECOMPOSITION SAFE CODING STYLES BACK
ANNOTATION WRAPPER MODULES CONCURRENCY RACE CONDITIONS ASSERTION BASED VERIFICATION
CLOCK SYNCHRONIZATION AND DESIGN FOR TEST A CONCLUDING PRESENTATION OF SPECIAL TOPICS

INCLUDES SYSTEM VERILOG AND VERILOG AMS

MASTER THE PROCESS OF DESIGNING AND TESTING NEW HARDWARE CONFIGURATIONS WITH DIGITAL
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SYSTEMS DESIGN USING VERILOG THIS PRACTICAL BOOK INTEGRATES COVERAGE OF LOGIC DESIGN

PRINCIPLES VERILOG AS A HARDWARE DESIGN LANGUAGE AND FPGA IMPLEMENTATION THE AUTHORS

PRESENT VERILOG CONSTRUCTS SIDE BY SIDE WITH HARDWARE ENCOURAGING YOU TO THINK IN

TERMS OF DESIRED HARDWARE WHILE WRITING SYNTHESIZABLE VERILOG FOLLOWING A REVIEW OF

THE BASIC CONCEPTS OF LOGIC DESIGN THE AUTHORS INTRODUCE THE BASICS OF VERILOG USING

SIMPLE COMBINATIONAL CIRCUIT EXAMPLES FOLLOWED BY MODELS FOR SIMPLE SEQUENTIAL

CIRCUITS SUBSEQUENT CHAPTERS ASK YOU TO TACKLE MORE AND MORE COMPLEX DESIGNS

A COMPREHENSIVE RESOURCE ON VERILOG HDL FOR BEGINNERS AND EXPERTS LARGE AND

COMPLICATED DIGITAL CIRCUITS CAN BE INCORPORATED INTO HARDWARE BY USING VERILOG A

HARDWARE DESCRIPTION LANGUAGE HDL A DESIGNER ASPIRING TO MASTER THIS VERSATILE

LANGUAGE MUST FIRST BECOME FAMILIAR WITH ITS CONSTRUCTS PRACTICE THEIR USE IN REAL

APPLICATIONS AND APPLY THEM IN COMBINATIONS IN ORDER TO BE SUCCESSFUL DESIGN THROUGH

VERILOG HDL AFFORDS NOVICES THE OPPORTUNITY TO PERFORM ALL OF THESE TASKS WHILE

ALSO OFFERING SEASONED PROFESSIONALS A COMPREHENSIVE RESOURCE ON THIS DYNAMIC TOOL

DESCRIBING A DESIGN USING VERILOG IS ONLY HALF THE STORY WRITING TEST BENCHES TESTING

A DESIGN FOR ALL ITS DESIRED FUNCTIONS AND HOW IDENTIFYING AND REMOVING THE FAULTS

REMAIN SIGNIFICANT CHALLENGES DESIGN THROUGH VERILOG HDL ADDRESSES EACH OF THESE ISSUES

CONCISELY AND EFFECTIVELY THE AUTHORS DISCUSS CONSTRUCTS THROUGH ILLUSTRATIVE

EXAMPLES THAT ARE TESTED WITH POPULAR SIMULATION PACKAGES ENSURING THE SUBJECT

MATTER REMAINS PRACTICALLY RELEVANT OTHER IMPORTANT TOPICS COVERED INCLUDE PRIMITIVES

GATE AND NET DELAYS BUFFERS CMOS SWITCHES STATE MACHINE DESIGN FURTHER THE AUTHORS

FOCUS ON ILLUMINATING 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
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UNDERGRADUATES WITH A ONE OF A KIND RESOURCE

DIGITAL DESIGN AN EMBEDDED SYSTEMS APPROACH USING VERILOG PROVIDES A FOUNDATION IN
DIGITAL DESIGN FOR STUDENTS IN COMPUTER ENGINEERING ELECTRICAL ENGINEERING AND COMPUTER
SCIENCE COURSES IT TAKES AN UP TO DATE AND MODERN APPROACH OF PRESENTING DIGITAL
LOGIC DESIGN AS AN ACTIVITY IN A LARGER SYSTEMS DESIGN CONTEXT RATHER THAN FOCUS ON
ASPECTS OF DIGITAL DESIGN THAT HAVE LITTLE RELEVANCE IN A REALISTIC DESIGN CONTEXT
THIS BOOK CONCENTRATES ON MODERN AND EVOLVING KNOWLEDGE AND DESIGN SKILLS HARDW ARE
DESCRIPTION LANGUAGE HDL BASED DESIGN AND VERIFICATION IS EMPHASIZED VERILOG EXAMPLES
ARE USED EXTENSIVELY THROUGHOUT BY TREATING DIGITAL LOGIC AS PART OF EMBEDDED
SYSTEMS DESIGN THIS BOOK PROVIDES AN UNDERSTANDING OF THE HARDWARE NEEDED IN THE
ANALYSIS AND DESIGN OF SYSTEMS COMPRISING BOTH HARDWARE AND SOFTWARE COMPONENTS
INCLUDES A SITE WITH LINKS TO VENDOR TOOLS LABS AND TUTORIALS PRESENTS DIGITAL LOGIC
DESIGN AS AN ACTIVITY IN A LARGER SYSTEMS DESIGN CONTEXT FEATURES EXTENSIVE USE OF
VERILOG EXAMPLES TO DEMONSTRATE HDL HARDWARE DESCRIPTION LANGUAGE USAGE AT THE
ABSTRACT BEHAVIOURAL LEVEL AND REGISTER TRANSFER LEVEL AS WELL AS FOR LOW LEVEL
VERIFICATION AND VERIFICATION ENVIRONMENTS INCLUDES WORKED EXAMPLES THROUGHOUT TO
ENHANCE THE READER S UNDERSTANDING AND RETENTION OF THE MATERIAL COMPANION SITE
INCLUDES LINKS TO TOOLS FOR FPGA DESIGN FROM SYNPLICITY MENTOR GRAPHICS AND XILINX
VERILOG SOURCE CODE FOR ALL THE EXAMPLES IN THE BOOK LECTURE SLIDES LABORATORY

PROJECTS AND SOLUTIONS TO EXERCISES

VERILOG HDL IS THE STANDARD HARDWARE DESCRIPTION LANGUAGE FOR THE DESIGN OF DIGITAL
SYSTEMS AND VLSI DEVICES THIS VOLUME SHOWS DESIGNERS HOW TO DESCRIBE PIECES OF
HARDWARE FUNCTIONALLY IN VERILOG USING A TOP DOWN DESIGN APPROACH WHICH IS
ILLUSTRATED WITH A NUMBER OF LARGE DESIGN EXAMPLES THE WORK IS ORGANIZED TO PRESENT
MATERIAL IN A PROGRESSIVE MANNER BEGINNING WITH AN INTRODUCTION TO VERILOG HDL AND

ENDING WITH A COMPLETE EXAMPLE OF THE MODELLING AND TESTING OF A LARGE SUBSYSTEM

THIS BOOK CONCENTRATES ON COMMON CLASSES OF HARDWARE ARCHITECTURES AND DESIGN
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PROBLEMS AND FOCUSES ON THE PROCESS OF TRANSITIONING DESIGN REQUIREMENTS INTO

SYNTHESIZABLE HDL CODE USING HIS EXTENSIVE WIDE RANGING EXPERIENCE IN COMPUTER

ARCHITECTURE AND HARDWARE DESIGN AS WELL AS IN HIS TRAINING AND CONSULTING WORK BEN

PROVIDES NUMEROUS EXAMPLES OF REAL LIFE DESIGNS ILLUSTRATED WITH VHDL AND VERILOG

CODE THIS CODE IS SHOWN IN A WAY THAT MAKES IT EASY FOR THE READER TO GAIN A

GREATER UNDERSTANDING OF THE LANGUAGES AND HOW THEY COMPARE ALL CODE PRESENTED IN

THE BOOK IS INCLUDED ON THE COMPANION CD ALONG WITH OTHER INFORMATION SUCH AS

APPLICATION NOTES

THE BOOK IS DESIGNED TO SERVE AS A TEXTBOOK FOR COURSES OFFERED TO UNDERGRADUATE

AND GRADUATE STUDENTS ENROLLED IN ELECTRICAL ELECTRONICS AND COMMUNICATION ENGINEERING

THE OBJECTIVE OF THIS BOOK IS TO HELP THE READERS TO UNDERSTAND THE CONCEPTS OF

DIGITAL SYSTEM DESIGN AS WELL AS TO MOTIVATE THE STUDENTS TO PURSUE RESEARCH IN

THIS FIELD VERILOG HARDWARE DESCRIPTION LANGUAGE HDL IS PREFERRED IN THIS BOOK TO

REALIZE DIGITAL ARCHITECTURES CONCEPTS OF VERILOG HDL ARE DISCUSSED IN A SEPARATE

CHAPTER AND MANY VERILOG CODES ARE GIVEN IN THIS BOOK FOR BETTER UNDERSTANDING

CONCEPTS OF SYSTEM VERILOG TO REALIZE DIGITAL HARDWARE ARE ALSO DISCUSSED IN A

SEPARATE CHAPTER THE BOOK COVERS BASIC TOPICS OF DIGITAL LOGIC DESIGN LIKE BINARY

NUMBER SYSTEMS COMBINATIONAL CIRCUIT DESIGN SEQUENTIAL CIRCUIT DESIGN AND FINITE STATE

MACHINE FSM DESIGN THE BOOK ALSO COVERS SOME ADVANCED TOPICS ON DIGITAL ARITHMETIC

LIKE DESIGN OF HIGH SPEED ADDERS MULTIPLIERS DIVIDERS SQUARE ROOT CIRCUITS AND CORDIC

BLOCK THE READERS CAN LEARN ABOUT FPGA AND ASIC IMPLEMENTATION STEPS AND ISSUES

THAT ARISE AT THE TIME OF IMPLEMENTATION ONE CHAPTER OF THE BOOK IS DEDICATED TO

STUDY THE LOW POWER DESIGN TECHNIQUES AND ANOTHER TO DISCUSS THE CONCEPTS OF

STATIC TIME ANALYSIS STA OF A DIGITAL SYSTEM DESIGN AND IMPLEMENTATION OF MANY

DIGITAL SYSTEMS ARE DISCUSSED IN DETAIL IN A SEPARATE CHAPTER IN THE LAST CHAPTER

BASICS OF SOME ADVANCED FPGA DESIGN TECHNIQUES LIKE PARTIAL RE CONFIGURATION AND

SYSTEM ON CHIP SOC IMPLEMENTATION ARE DISCUSSED THESE DESIGNS CAN HELP THE READERS TO

DESIGN THEIR ARCHITECTURE THIS BOOK CAN BE VERY HELPFUL TO BOTH UNDERGRADUATE AND
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POSTGRADUATE STUDENTS AND RESEARCHERS

CD ROM CONTAINS SILOS Il VERILOG DESGN ENVIRONMENT AND SIMULATOR KILINX INTEGRATED

SYNTHESIS ENVIRONMENT ISE SYNTHESIS TOOL FOR FPGAS

THIS IS LIKEWISE ONE OF THE FACTORS BY OBTAINING THE SOFT DOCUMENTS OF THIS DIGITAL
SysTeMs DesiGN USING VERILOG BY ONLINE. YOU MIGHT NOT REQUIRE MORE EPOCH TO SPEND
TO GO TO THE BOOKS CREATION AS WELL AS SEARCH FOR THEM. [N SOME CASES, You
LIKEWISE DO NOT DISCOVER THE PROCLAMATION DIGITAL SYSTEMS DESIGN USING VERILOG THAT
YOU ARE LOOKING FOR. IT WILL NO QUESTION SQUANDER THE TIME. HOWEVER BELOW, IN THE
MANNER OF YOU VISIT THIS WEB PAGE, IT WILL BE SUITABLY DEFINITELY EASY TO GET AS
WITHOUT DIFFICULTY AS DOWNLOAD GUIDE DIGITAL SYSTEMS DesiGN UsING VERILOG |T WiILL
NOT RESIGN YOURSELF TO MANY TIME AS WE EXPLAIN BEFORE. YOU CAN ATTAIN IT EVEN
THOUGH PERFORM SOMETHING ELSE AT HOUSE AND EVEN IN YOUR WORKPLACE. CONSEQUENTLY
EASY! SO, ARE YOU QUESTION? JUST EXERCISE JUST WHAT WE ALLOW BELOW AS

COMPETENTLY AS REVIEW DIGITAL SysTeMs DesiGN USING VERILOG WHAT YOU ONCE TO READ!

1. WHAT 1s A DiGITAL SysTeMs DesigN Using VEriLog PDF? A PDF (PorTABLE DOCUMENT FORMAT) Is
A FILE FORMAT DEVELOPED BY ADOBE THAT PRESERVES THE LAYOUT AND FORMATTING OF A DOCUMENT,

REGARDLESS OF THE SOFTWARE, HARDWARE, OR OPERATING SYSTEM USED TO VIEW OR PRINT IT.

2. How po | creaTE A DiGITAL SysTeMs DesiGN UsING VERILOG PDFP? THERE ARE SEVERAL WAYS TO

CREATE A PDF:

3. USe SOFTWARE LIKE ADOBE ACROBAT, MICROSOFT WoORD, oR GOOGLE DoCS, WHICH OFTEN HAVE BUILT-
IN PDF CReATION TooLs. PRINT To PDF: MANY APPLICATIONS AND OPERATING SYSTEMS HAVE A “PRINT
To PDF” OPTION THAT ALLOWS YOU TO SAVE A DOCUMENT AS A PDF FILE INSTEAD OF PRINTING IT ON
PAPER. ONLINE CONVERTERS: THERE ARE VARIOUS ONLINE TOOLS THAT CAN CONVERT DIFFERENT FILE TYPES

TO PDF.

4. How po | epiTt A DiGiTAL SysTems Design UsINg VEriLoG PDF? EpiTing A PDF CAN BE DONE WITH
SOFTWARE LIKE ADOBE ACROBAT, WHICH ALLOWS DIRECT EDITING OF TEXT, IMAGES, AND OTHER ELEMENTS
WITHIN THE PDF. SoME FREe TooLs, LIKE PDFESCAPE OR SMALLPDF, ALSO OFFER BASIC EDITING

CAPABILITIES.
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10.

11.

12.

. How po | converT A DiGITAL SysTeMs DesiGN UsING VERILOG PDF TO ANOTHER FILE FORMAT? THERE

ARE MULTIPLE WAYS TO CONVERT A PDF TO ANOTHER FORMAT:

. USE ONLINE CONVERTERS LIKE SMALLPDF, ZAMZAR, OR ADOBE ACROBATS EXPORT FEATURE TO CONVERT

PDFs To FORMATS LIKE WoRD, ExceL, JPEG, ETC. SOFTWARE LIKE ADOBE ACROBAT, MICROSOFT

W/ orD, orR OTHER PDF EDITORS MAY HAVE OPTIONS TO EXPORT OR SAVE PDFS IN DIFFERENT FORMATS.

. How po | pAsSsSworD-PROTECT A DiGITAL SysTeMs DesicN UsING VErRILoG PDFP MosT PDF EDITING

SOFTWARE ALLOWS YOU TO ADD PASSWORD PROTECTION. IN ADOBE ACROBAT, FOR INSTANCE, YOU CAN
" " " " " "
Go To "FILE" -> "PROPERTIES” -> "SECURITY  TO SET A PASSWORD TO RESTRICT ACCESS OR EDITING

CAPABILITIES.

. ARE THERE ANY FREE ALTERNATIVES TO ADOBE ACROBAT FOR WORKING WITH PDFsP YES, THERE ARE

MANY FREE ALTERNATIVES FOR WORKING WITH PDFs, sucH As:

LiBreOFFICE: OFFers PDF EDITING FEATURES. PDFSAM: ALLOWS SPLITTING, MERGING, AND EDITING PDFs.

FoxIT Reaber: ProvibEs BASIC PDF VIEWING AND EDITING CAPABILITIES.

How po | compress A PDF FILE? YOU CAN USE ONLINE TOOLS LIKE SMALLPDF, ILovEPDF, or pEskTop
SOFTWARE LIKE ADOBE ACROBAT TO COMPRESS PDF FILES WITHOUT SIGNIFICANT QUALITY LOSS.

COMPRESSION REDUCES THE FILE SIZE, MAKING IT EASIER TO SHARE AND DOWNLOAD.

CAN | FILL oUT FORMS IN A PDF FILE? YES, MOST PDF VIEWERS/EDITORS LIKE ADOBE ACROBAT,
Preview (ON MAC), OR VARIOUS ONLINE TOOLS ALLOW YOU TO FILL OUT FORMS IN PDF FILES BY

SELECTING TEXT FIELDS AND ENTERING INFORMATION.

ARE THERE ANY RESTRICTIONS WHEN WORKING WITH PDFs? SoMe PDFS MIGHT HAVE RESTRICTIONS SET BY
THEIR CREATOR, SUCH AS PASSWORD PROTECTION, EDITING RESTRICTIONS, OR PRINT RESTRICTIONS.
BREAKING THESE RESTRICTIONS MIGHT REQUIRE SPECIFIC SOFTWARE OR TOOLS, WHICH MAY OR MAY NOT BE

LEGAL DEPENDING ON THE CIRCUMSTANCES AND LOCAL LAWS.

INTRODUCTION

THE DIGITAL AGE HAS REVOLUTIONIZED THE WAY WE READ, MAKING BOOKS MORE ACCESSIBLE

THAN EVER. W/ITH THE RISE OF EBOOKS, READERS CAN NOW CARRY ENTIRE LIBRARIES IN THEIR

POCKETS. AMONG THE VARIOUS SOURCES FOR EBOOKS, FREE EBOOK SITES HAVE EMERGED AS A

POPULAR CHOICE. THESE SITES OFFER A TREASURE TROVE OF KNOWLEDGE AND ENTERTAINMENT

WITHOUT THE COST. BUT WHAT MAKES THESE SITES SO VALUABLE, AND WHERE CAN YOU FIND
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THE BEST ONES? LET'S DIVE INTO THE WORLD OF FREE EBOOK SITES.

BeNeriTs oF FrRee EBook SITES

WHEN IT COMES TO READING, FREE EBOOK SITES OFFER NUMEROUS ADVANTAGES.

CosT SAVINGS

FIRST AND FOREMOST, THEY SAVE YOU MONEY. BUYING BOOKS CAN BE EXPENSIVE, ESPECIALLY IF
YOU'RE AN AVID READER. FREE EBOOK SITES ALLOW YOU TO ACCESS A VAST ARRAY OF

BOOKS WITHOUT SPENDING A DIME.

ACCESSIBILITY

THESE SITES ALSO ENHANCE ACCESSIBILITY. WHETHER YOU'RE AT HOME, ON THE GO, OR
HALFWAY AROUND THE WORLD, YOU CAN ACCESS YOUR FAVORITE TITLES ANYTIME, ANY\WHERE,

PROVIDED YOU HAVE AN INTERNET CONNECTION.

VAREETY oF CHOICES

MOREOVER, THE VARIETY OF CHOICES AVAILABLE IS ASTOUNDING. FROM CLASSIC LITERATURE TO
CONTEMPORARY NOVELS, ACADEMIC TEXTS TO CHILDREN'S BOOKS, FREE EBOOK SITES COVER ALL

GENRES AND INTERESTS.

Top Free EBook SITES

THERE ARE COUNTLESS FREE EBOOK SITES, BUT A FEW STAND OUT FOR THEIR QUALITY AND

RANGE OF OFFERINGS.

ProJecT GUTENBERG

PROJECT GUTENBERG IS A PIONEER IN OFFERING FREE EBOOKS. WITH over 60,000 TITLES, THIS

SITE PROVIDES A WEALTH OF CLASSIC LITERATURE IN THE PUBLIC DOMAIN.
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OPEN LIBRARY

OPEN LIBRARY AIMS TO HAVE A WEBPAGE FOR EVERY BOOK EVER PUBLISHED. |T OFFERS

MILLIONS OF FREE EBOOKS, MAKING IT A FANTASTIC RESOURCE FOR READERS.

GooGLE Books

GOOGLE BOOKS ALLOWS USERS TO SEARCH AND PREVIEW MILLIONS OF BOOKS FROM LIBRARIES

AND PUBLISHERS WORLDWIDE. W/HILE NOT ALL BOOKS ARE AVAILABLE FOR FREE, MANY ARE.

MAaNYBooks

MANYBOOKS OFFERS A LARGE SELECTION OF FREE EBOOKS IN VARIOUS GENRES. THE SITE IS

USER-FRIENDLY AND OFFERS BOOKS IN MULTIPLE FORMATS.

BookBoon

BookBOON SPECIALIZES IN FREE TEXTBOOKS AND BUSINESS BOOKS, MAKING IT AN EXCELLENT

RESOURCE FOR STUDENTS AND PROFESSIONALS.

How To DownNLoAD EBOOkS SAFELY

DOWNLOADING EBOOKS SAFELY IS CRUCIAL TO AVOID PIRATED CONTENT AND PROTECT YOUR

DEVICES.

AvVOIDING PIRATED CONTENT

STICK TO REPUTABLE SITES TO ENSURE YOU'RE NOT DOWNLOADING PIRATED CONTENT. PIRATED

EBOOKS NOT ONLY HARM AUTHORS AND PUBLISHERS BUT CAN ALSO POSE SECURITY RISKS.

ENSURING DeVICE SAFETY

ALWAYS USE ANTIVIRUS SOFTWARE AND KEEP YOUR DEVICES UPDATED TO PROTECT AGAINST
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MALWARE THAT CAN BE HIDDEN IN DOWNLOADED FILES.

LecaL CONSIDERATIONS

BE AWARE OF THE LEGAL CONSIDERATIONS WHEN DOWNLOADING EBOOKS. ENSURE THE SITE HAS

THE RIGHT TO DISTRIBUTE THE BOOK AND THAT YOU'RE NOT VIOLATING COPYRIGHT LAWS.

UsING Free EBook SITES FOR EDUCATION

FREE EBOOK SITES ARE INVALUABLE FOR EDUCATIONAL PURPOSES.

ACADEMIC RESOURCES

SITES LIKE ProJeCT GUTENBERG AND OPEN LIBRARY OFFER NUMEROUS ACADEMIC RESOURCES,

INCLUDING TEXTBOOKS AND SCHOLARLY ARTICLES.

LeEARNING NEw SKILLS

YOU CAN ALSO FIND BOOKS ON VARIOUS SKILLS, FROM COOKING TO PROGRAMMING, MAKING

THESE SITES GREAT FOR PERSONAL DEVELOPMENT.

SUPPORTING HOMESCHOOLING

FOR HOMESCHOOLING PARENTS, FREE EBOOK SITES PROVIDE A WEALTH OF EDUCATIONAL

MATERIALS FOR DIFFERENT GRADE LEVELS AND SUBJECTS.

GENRES AVAILABLE ON FrRee EBook SITES

THE DIVERSITY OF GENRES AVAILABLE ON FREE EBOOK SITES ENSURES THERE'S SOMETHING FOR

EVERYONE.

FicTioNn

FROM TIMELESS CLASSICS TO CONTEMPORARY BESTSELLERS, THE FICTION SECTION IS BRIMMING
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WITH OPTIONS.

NoN-FIicTION

NON-FICTION ENTHUSIASTS CAN FIND BIOGRAPHIES, SELF-HELP BOOKS, HISTORICAL TEXTS, AND

MORE.

TexTBOOKS

STUDENTS CAN ACCESS TEXTBOOKS ON A WIDE RANGE OF SUBJECTS, HELPING REDUCE THE

FINANCIAL BURDEN OF EDUCATION.

CHILDREN'S Books

PARENTS AND TEACHERS CAN FIND A PLETHORA OF CHILDREN'S BOOKS, FROM PICTURE BOOKS TO

YOUNG ADULT NOVELS.

ACCESSBILITY FEATURES oF EBoOk SITES

EBOOK SITES OFTEN COME WITH FEATURES THAT ENHANCE ACCESSIBILITY.

AubloBook OPTIONS

MANY SITES OFFER AUDIOBOOKS, WHICH ARE GREAT FOR THOSE WHO PREFER LISTENING TO

READING.

ADJUSTABLE FONT Sizes

YOU CAN ADJUST THE FONT SIZE TO SUIT YOUR READING COMFORT, MAKING IT EASIER FOR

THOSE WITH VISUAL IMPAIRMENTS.

TexT-To-SPeecH CAPABILITIES

TEXT-TO-SPEECH FEATURES CAN CONVERT WRITTEN TEXT INTO AUDIO, PROVIDING AN
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ALTERNATIVE WAY TO ENJOY BOOKS.

Tips FOR MAXIMIZING YOUR EBOOK EXPERIENCE
To MAKE THE MOST OUT OF YOUR EBOOK READING EXPERIENCE/ CONSIDER THESE TIPS.

CHooSING THE RIGHT DeviIce

WHETHER IT'S A TABLET, AN E-READER, OR A SMARTPHONE, CHOOSE A DEVICE THAT OFFERS A

COMFORTABLE READING EXPERIENCE FOR YOU.

ORGANIZING YOUR EBOOK LIBRARY

USE TOOLS AND APPS TO ORGANIZE YOUR EBOOK COLLECTION, MAKING IT EASY TO FIND AND

ACCESS YOUR FAVORITE TITLES.

SYNCING Across DEeVICES

MANY EBOOK PLATFORMS ALLOW YOU TO SYNC YOUR LIBRARY ACROSS MULTIPLE DEVICES, SO

YOU CAN PICK UP RIGHT WHERE YOU LEFT OFF, NO MATTER WHICH DEVICE YOU'RE USING.

CHALLENGES AND LIMITATIONS

DESPITE THE BENEFITS, FREE EBOOK SITES COME WITH CHALLENGES AND LIMITATIONS.

QUALITY AND AVAILABILITY OF TITLES

NOT ALL BOOKS ARE AVAILABLE FOR FREE, AND SOMETIMES THE QUALITY OF THE DIGITAL COPY

CAN BE POOR.

DiGITAL RIGHTS MANAGEMENT (DRM)

DRM CAN RESTRICT HOW YOU USE THE EBOOKS YOU DOWNLOAD, LIMITING SHARING AND

TRANSFERRING BETWEEN DEVICES.
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INTERNET DEPENDENCY

ACCESSING AND DOWNLOADING EBOOKS REQUIRES AN INTERNET CONNECTION, WHICH CAN BE A

LIMITATION IN AREAS WITH POOR CONNECTIVITY.

FuTure oF Free EBook SITES

THE FUTURE LOOKS PROMISING FOR FREE EBOOK SITES AS TECHNOLOGY CONTINUES TO ADVANCE.

TECHNOLOGICAL ADVANCES

IMPROVEMENTS IN TECHNOLOGY WILL LIKELY MAKE ACCESSING AND READING EBOOKS EVEN MORE

SEAMLESS AND ENJOYABLE.

ExPANDING ACCESS

EFFORTS TO EXPAND INTERNET ACCESS GLOBALLY WILL HELP MORE PEOPLE BENEFIT FROM FREE

EBOOK SITES.

RoLe IN EDucATION

AS EDUCATIONAL RESOURCES BECOME MORE DIGITIZED, FREE EBOOK SITES WILL PLAY AN

INCREASINGLY VITAL ROLE IN LEARNING.

CoNCLUSION

IN SUMMARY, FREE EBOOK SITES OFFER AN INCREDIBLE OPPORTUNITY TO ACCESS A WIDE RANGE
OF BOOKS WITHOUT THE FINANCIAL BURDEN. THEY ARE INVALUABLE RESOURCES FOR READERS OF
ALL AGES AND INTERESTS, PROVIDING EDUCATIONAL MATERIALS, ENTERTAINMENT, AND
ACCESSIBILITY FEATURES. SO WHY NOT EXPLORE THESE SITES AND DISCOVER THE WEALTH OF

KNOWLEDGE THEY OFFER?

23 Digital Systems Design Using Verilog



DicITAL SysTeMs DesioN UsING VERILOG

FAQs

ARE FREE EBOOK SITES LEGALP YES, MOST FREE EBOOK SITES ARE LEGAL. [HEY TYPICALLY
OFFER BOOKS THAT ARE IN THE PUBLIC DOMAIN OR HAVE THE RIGHTS TO DISTRIBUTE THEM.
How Do | kNOW IF AN EBOOK SITE IS SAFEP STICK TO WELL-KNOWN AND REPUTABLE SITES
LIKE PROJECT GUTENBERG, OPEN LIBRARY, AND GOOGLE Books. CHECK REVIEWS AND ENSURE THE
SITE HAS PROPER SECURITY MEASURES. CAN | DOWNLOAD EBOOKS TO ANY DEVICE? MOST FREE
EBOOK SITES OFFER DOWNLOADS IN MULTIPLE FORMATS, MAKING THEM COMPATIBLE WITH
VARIOUS DEVICES LIKE E-READERS, TABLETS, AND SMARTPHONES. Do FREE EBOOK SITES OFFER
AUDIOBOOKS? MANY FREE EBOOK SITES OFFER AUDIOBOOKS, WHICH ARE PERFECT FOR THOSE
WHO PREFER LISTENING TO THEIR BOOKS. HOwW CAN | SUPPORT AUTHORS IF | USE FREE EBOOK
SITES? YOU CAN SUPPORT AUTHORS BY PURCHASING THEIR BOOKS WHEN POSSIBLE, LEAVING

REVIEWS, AND SHARING THEIR WORK WITH OTHERS.
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