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This resource provides comprehensive insights into advanced digital logic design, focusing on the prac-
tical application of Verilog for state machine development and efficient synthesis for FPGA platforms. 
Furthermore, it expands into the intricacies of advanced digital signal processing, offering a holistic 
view of modern hardware and software co-design principles.

Students can use these lecture notes to reinforce classroom learning or self-study.
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Digital Logic Design: Using Verilog State Machines And Synthesis For Fpgas

This textbook is intended to serve as a practical guide for the design of complex digital logic circuits 
such as digital control circuits, network interface circuits, pipelined arithmetic units, and RISC micro-
processors. It is an advanced digital logic design textbook that emphasizes the use of synthesizable 
Verilog code and provides numerous fully worked-out practical design examples including a Universal 
Serial Bus interface, a pipelined multiply-accumulate unit, and a pipelined microprocessor for the ARM 
THUMB architecture.

Advanced Digital Logic Design

Finite State Machine Datapath Design, Optimization, and Implementation explores the design space 
of combined FSM/Datapath implementations. The lecture starts by examining performance issues in 
digital systems such as clock skew and its effect on setup and hold time constraints, and the use 
of pipelining for increasing system clock frequency. This is followed by definitions for latency and 
throughput, with associated resource tradeoffs explored in detail through the use of dataflow graphs and 
scheduling tables applied to examples taken from digital signal processing applications. Also, design 
issues relating to functionality, interfacing, and performance for different types of memories commonly 
found in ASICs and FPGAs such as FIFOs, single-ports, and dual-ports are examined. Selected design 
examples are presented in implementation-neutral Verilog code and block diagrams, with associated 
design files available as downloads for both Altera Quartus and Xilinx Virtex FPGA platforms. A working 
knowledge of Verilog, logic synthesis, and basic digital design techniques is required. This lecture is 
suitable as a companion to the synthesis lecture titled Introduction to Logic Synthesis using Verilog 
HDL.
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Finite State Machine Datapath Design, Optimization, and Implementation

For an advanced course in digital design for seniors and first-year graduate students in electrical en-
gineering, computer engineering and computer science. This book builds on the student's background 
from a first course in logic design and focuses on developing, verifying and synthesizing designs 
of digital circuits. The Verilog language is introduced in an integrated, but selective manner, only as 
needed to support design examples (includes appendices for additional language details). It addresses 
the design of several important circuits used in computer systems, digital signal processing, image 
processing and other applications.

Advanced Digital Design with the Verilog HDL

Field Programmable Gate Arrays (FPGAs) are on the verge of revolutionising digital signal processing. 
Novel FPGA families are increasingly replacing ASICs and PDSPs for front-end digital signal process-
ing algorithms. The efficient implementation of these algorithms is the main goal of this book. It starts 
with an overview of todays FPGA technology, devices and tools for designing DSP systems. A case 
study in the first chapter is the basis for more than 30 design examples. The following chapters deal 
with topics such as computer arithmetic concepts and the theory and the implementation of FIR and IIR 
filters. The VERILOG source code and a glossary are contained in the appendices. The accompanying 
CD-ROM contains examples in VHDL and Verilog code as well as the newest Altera 'Baseline' software.

Finite State Machine Datapath Design, Optimization, and Implementation

An important working resource for engineers and researchers involved in the design, development, and 
implementation of signal processing systems The last decade has seen a rapid expansion of the use 
of field programmable gate arrays (FPGAs) for a wide range of applications beyond traditional digital 
signal processing (DSP) systems. Written by a team of experts working at the leading edge of FPGA 
research and development, this second edition of FPGA-based Implementation of Signal Processing 
Systems has been extensively updated and revised to reflect the latest iterations of FPGA theory, 
applications, and technology. Written from a system-level perspective, it features expert discussions 
of contemporary methods and tools used in the design, optimization and implementation of DSP 
systems using programmable FPGA hardware. And it provides a wealth of practical insights—along 
with illustrative case studies and timely real-world examples—of critical concern to engineers working in 
the design and development of DSP systems for radio, telecommunications, audio-visual, and security 
applications, as well as bioinformatics, Big Data applications, and more. Inside you will find up-to-date 
coverage of: FPGA solutions for Big Data Applications, especially as they apply to huge data sets 
The use of ARM processors in FPGAs and the transfer of FPGAs towards heterogeneous computing 
platforms The evolution of High Level Synthesis tools—including new sections on Xilinx's HLS Vivado 
tool flow and Altera's OpenCL approach Developments in Graphical Processing Units (GPUs), which 
are rapidly replacing more traditional DSP systems FPGA-based Implementation of Signal Processing 
Systems, 2nd Edition is an indispensable guide for engineers and researchers involved in the design 
and development of both traditional and cutting-edge data and signal processing systems. Senior-level 
electrical and computer engineering graduates studying signal processing or digital signal processing 
also will find this volume of great interest.

Digital Signal Processing with Field Programmable Gate Arrays

This book gathers selected papers presented at the 6th International Conference on Artificial Intelli-
gence and Evolutionary Computations in Engineering Systems, held at the Anna University, Chennai, 
India, from 20 to 22 April 2020. It covers advances and recent developments in various computational 
intelligence techniques, with an emphasis on the design of communication systems. In addition, it 
shares valuable insights into advanced computational methodologies such as neural networks, fuzzy 
systems, evolutionary algorithms, hybrid intelligent systems, uncertain reasoning techniques, and other 
machine learning methods and their application to decision-making and problem-solving in mobile and 
wireless communication networks.

FPGA-based Implementation of Signal Processing Systems

This book uses a "learn by doing" approach to introduce the concepts and techniques of VHDL and 
FPGA to designers through a series of hands-on experiments. FPGA Prototyping by VHDL Examples 
provides a collection of clear, easy-to-follow templates for quick code development; a large number of 



practical examples to illustrate and reinforce the concepts and design techniques; realistic projects that 
can be implemented and tested on a Xilinx prototyping board; and a thorough exploration of the Xilinx 
PicoBlaze soft-core microcontroller.

Digital Logic and State Machine Design

Building on previous editions, this third edition of the Smart Card Handbook offers a completely updated 
overview of the state of the art in smart card technology. Everything you need to know about smart 
cards and their applications is covered! Fully revised, this handbook describes the advantages and 
disadvantages of smart cards when compared with other systems, such as optical cards and magnetic 
stripe cards and explains the basic technologies to the reader. This book also considers the actual 
status of appropriate European and international standards. Features include: New sections on: smart 
card applications (PKCS #15, USIM, Tachosmart). smart card terminals: M.U.S.C.L.E., OCF, MKT, 
PC/SC. contactless card data transmission with smart cards. Revised and updated chapters on: smart 
cards in the telecommunications industry (GSM, UMTS, (U)SIM application toolkit, decoding of the files 
of a GSM card). smart card security (new attacks, new protection methods against attacks). A detailed 
description of the physical and technical properties and the fundamental principles of information 
processing techniques. Explanations of the architecture of smart card operating systems, data transfer 
to and from the smart card, command set and implementation of the security mechanisms and the 
function of the smart card terminals. Current applications of the technology on mobile telephones, 
telephone cards, the electronic purse and credit cards. Discussions on future developments of smart 
cards: USB, MMU on microcontroller, system on card, flash memory and their usage. Practical guidance 
on the future applications of smart cards, including health insurance cards, e-ticketing, wireless security, 
digital signatures and advanced electronic payment methods. “The book is filled with information that 
students, enthusiasts, managers, experts, developers, researchers and programmers will find useful. 
The book is well structured and provides a good account of smart card state-of-the-art technology… 
There is a lot of useful information in this book and as a practicing engineer I found it fascinating, 
and extremely useful.” Review of second edition in Measurement and Control. 'The standard has got 
a lot higher, if you work with smart cards then buy it! Highly recommended.’ Review of second edition 
in Journal of the Association of C and C++ Programmers. Visit the Smart Card Handbook online at 
www.wiley.co.uk/commstech/

Artificial Intelligence and Evolutionary Computations in Engineering Systems

Many different kinds of FPGAs exist, with different programming technologies, different architectures 
and different software. Field-Programmable Gate Array Technology describes the major FPGA archi-
tectures available today, covering the three programming technologies that are in use and the major 
architectures built on those programming technologies. The reader is introduced to concepts relevant 
to the entire field of FPGAs using popular devices as examples. Field-Programmable Gate Array 
Technology includes discussions of FPGA integrated circuit manufacturing, circuit design and logic 
design. It describes the way logic and interconnect are implemented in various kinds of FPGAs. It covers 
particular problems with design for FPGAs and future possibilities for new architectures and software. 
This book compares CAD for FPGAs with CAD for traditional gate arrays. It describes algorithms for 
placement, routing and optimization of FPGAs. Field-Programmable Gate Array Technology describes 
all aspects of FPGA design and development. For this reason, it covers a significant amount of 
material. Each section is clearly explained to readers who are assumed to have general technical 
expertise in digital design and design tools. Potential developers of FPGAs will benefit primarily from 
the FPGA architecture and software discussion. Electronics systems designers and ASIC users will 
find a background to different types of FPGAs and applications of their use.

FPGA Prototyping by VHDL Examples

FPGAs (Field-Programmable Gate Arrays) can be found in applications such as smart phones, mp3 
players, medical imaging devices, and for aerospace and defense technology. FPGAs consist of logic 
blocks and programmable interconnects. This allows an engineer to start with a blank slate and program 
the FPGA for a specific task, for instance, digital signal processing, or a specific device, for example, 
a software-defined radio. Due to the short time to market and ability to reprogram to fix bugs without 
having to respin FPGAs are in increasingly high demand. This book is for the engineer that has not yet 
had any experience with this electrifying and growing field. The complex issue of FPGA design is broken 
down into four distinct phases - Design / Synthesis / Simulation / Place & Route. Numerous step-by-step 



examples along with source code accompany the discussion. A brief primer of one of the popular 
FPGA and hardware languages, VHDL, is incorporated for a simple yet comprehensive learning tool. 
While a general technology background is assumed, no direct hardware development understanding is 
needed. Also, included are details on tool-set up, verifaction techniques, and test benches. Reference 
material consists of a quick reference guide, reserved words, and common VHDL/FPGA terms. Learn 
how to design and develop FPGAs -- no prior experience necessary! Breaks down the complex design 
and development of FPGAs into easy-to-learn building blocks Contains examples, helpful tips, and 
step-by-step tutorials for synthesis, implementation, simulation, and programming phases

Smart Card Handbook

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 through-
out. 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.

Field-Programmable Gate Array Technology

Multi-application smart cards have yet to realise their enormous potential, partly because few people 
understand the technology, market, and behavioural issues involved. Here, Mike Hendry sets out 
to fill this knowledge gap with a comprehensive and accessible guide. Following a review of the 
state-of-the-art in smart card technology, the book describes the business requirements of each 
smart-card-using sector, and the systems required to support multiple applications. Implementation 
aspects, including security, are treated in detail and numerous international case studies cover identity, 
telecoms, banking and transportation applications. Lessons are drawn from these studies to help 
deliver more successful projects in the future. Invaluable for users and integrators specifying, evaluating 
and integrating multi-application systems, the book will also be useful to terminal, card and system 
designers; network, IT and security managers; and software specialists.

FPGAs 101

This book gathers selected papers presented at the 4th International Conference on Artificial Intelli-
gence and Evolutionary Computations in Engineering Systems, held at the SRM Institute of Science 
and Technology, Kattankulathur, Chennai, India, from 11 to 13 April 2019. It covers advances and 
recent developments in various computational intelligence techniques, with an emphasis on the 
design of communication systems. In addition, it shares valuable insights into advanced computational 
methodologies such as neural networks, fuzzy systems, evolutionary algorithms, hybrid intelligent 
systems, uncertain reasoning techniques, and other machine learning methods and their application 
to decision-making and problem-solving in mobile and wireless communication networks.

Digital Signal Processing with Field Programmable Gate Arrays

* The first single volume resource for researchers in the field who previously had to depend on separate 
papers and conference records to attain a working knowledge of the subject. * Brings together the 
field's diverse approaches into an integrated and comprehensive theory of PWM

Multi-application Smart Cards

The Handbook of Document Image Processing and Recognition is a comprehensive resource on the 
latest methods and techniques in document image processing and recognition. Each chapter provides 
a clear overview of the topic followed by the state of the art of techniques used – including elements 
of comparison between them – along with supporting references to archival publications, for those 
interested in delving deeper into topics addressed. Rather than favor a particular approach, the text 
enables the reader to make an informed decision for their specific problems.

Artificial Intelligence and Evolutionary Computations in Engineering Systems



This book gathers selected papers presented at the Second International Conference on Intelligent 
Manufacturing and Automation (ICIMA 2020), which was jointly organized by the Departments of 
Mechanical Engineering and Production Engineering at Dwarkadas J. Sanghvi College of Engineering 
(DJSCE), Mumbai, and by the Indian Society of Manufacturing Engineers (ISME). Covering a range of 
topics in intelligent manufacturing, automation, advanced materials and design, it focuses on the latest 
advances in e.g. CAD/CAM/CAE/CIM/FMS in manufacturing, artificial intelligence in manufacturing, 
IoT in manufacturing, product design & development, DFM/DFA/FMEA, MEMS & nanotechnology, rapid 
prototyping, computational techniques, nano- & micro-machining, sustainable manufacturing, industrial 
engineering, manufacturing process management, modelling & optimization techniques, CRM, MRP 
& ERP, green, lean & agile manufacturing, logistics & supply chain management, quality assurance 
& environmental protection, advanced material processing & characterization of composite & smart 
materials. The book is intended as a reference guide for future researchers, and as a valuable resource 
for students in graduate and doctoral programmes.

Pulse Width Modulation for Power Converters

Market_Desc: · Students in graduate level courses· Electrical Engineers· Computer Scientists· Com-
puter Architecture Designers· Circuit Designers· Algorithm Designers· System Designers· Computer 
Programmers in the Multimedia and Wireless Communications Industries· VLSI System Designers 
Special Features: This example-packed resource provides invaluable professional training for a rapid-
ly-expanding industry. · Presents a variety of approaches to analysis, estimation, and reduction of power 
consumption in order to help designers extend battery life.· Includes application-driven problems at 
the end of each chapter· Features six appendices covering shortest path algorithms used in retiming, 
scheduling, and allocation techniques, as well as determining the iteration bound· The Author is a 
recognized expert in the field, having written several books, taught several graduate-level classes, and 
served on several IEEE boards About The Book: This book complements the other Digital Signaling 
Processing books in our list, which include an introductory treatment (Marven), a comprehensive 
handbook (Mitra), a professional reference (Kaloupsidis), and others which pertain to a specific topic 
such as noise control. This graduate level textbook will fill an important niche in a rapidly expanding 
market.

Handbook of Document Image Processing and Recognition

Proceedings of International Conference on Intelligent Manufacturing and Automation
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