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Fundamentals of Digital Logic and Microcontrollers

Updated to reflect the latest advances in the field, the Sixth Edition of Fundamentals of Digital Logic 
and Microcontrollers further enhances its reputation as the most accessible introduction to the basic 
principles and tools required in the design of digital systems. Features updates and revision to more 
than half of the material from the previous edition Offers an all-encompassing focus on the areas 
of computer design, digital logic, and digital systems, unlike other texts in the marketplace Written 
with clear and concise explanations of fundamental topics such as number system and Boolean 
algebra, and simplified examples and tutorials utilizing the PIC18F4321 microcontroller Covers an 
enhanced version of both combinational and sequential logic design, basics of computer organization, 
and microcontrollers

Microcontrollers Fundamentals for Engineers and Scientists

Microcontrollers Fundamentals for Engineers and Scientists provides practicing scientists and engi-
neers a tutorial on the fundamental concepts and the use of microcontrollers. Today, microcontrollers, 
or single integrated circuit (chip) computers, play critical roles in almost all instrumentation and control 
systems. There are a number of books that explore the fascinating world of microcontroller theory and 
applications. However, most of these are geared toward undergraduate and graduate students taking 
an electrical and/or computer engineering course. Furthermore, these texts have been written with a 
particular model of microcontroller as the target discussion. These textbooks also require a requisite 
knowledge of digital design fundamentals.In this textbook, authors Steven Barrett and Daniel Pack 
present the fundamental concepts common to all microcontrollers. The book presents the over-arching 
theory of microcontroller operation and provides a detailed discussion on constituent subsystems 
available in most microcontrollers. The text can be readily applied to a wide variety of microcontroller 
technologies, allowing practicing scientists and engineers to become acquainted with basic concepts 
prior to beginning a design involving a specific microcontroller. Both authors have used a wide variety of 
microcontrollers from various manufacturers and have found that the fundamental principles of a given 
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microcontroller are easily transferred to other controllers. Although this is a relatively small textbook, it 
is packed with useful information and allows students and professionals to quickly come up to speed 
on microcontroller concepts.

Fundamentals of Digital Electronics and Microprocessors

This Practical book is easy-to-understand and coverage of the basics of digital design is provided, 
along with information on the necessary hardware to implement the design.This book covers everything 
from basic programming concepts to microprocessors and microcontrollers is featured,with updated 
coverage of CMOS sub-families and IC packages that reflect recent industry changes.This book 
presents a step-by-step, practical approach to an enhanced and easy understanding of digital circuity 
fundamentals. The editor combines extensive teaching experience from his best-sellers with practical 
examples, in order to bring beginning learners up to speed in this emerging field. This book covers basic 
logic gates used in this emerging field. This book covers basic logic gates used to perform arithmetic 
operations,and proceeds up through sequential logic and memory circuits used to interface to modern 
PCs.

Fundamentals of Digital Logic and Microcontrollers

Updated to reflect the latest advances in the field, the Sixth Edition of Fundamentals of Digital Logic 
and Microcontrollers further enhances its reputation as the most accessible introduction to the basic 
principles and tools required in the design of digital systems. Features updates and revision to more 
than half of the material from the previous edition Offers an all-encompassing focus on the areas 
of computer design, digital logic, and digital systems, unlike other texts in the marketplace Written 
with clear and concise explanations of fundamental topics such as number system and Boolean 
algebra, and simplified examples and tutorials utilizing the PIC18F4321 microcontroller Covers an 
enhanced version of both combinational and sequential logic design, basics of computer organization, 
and microcontrollers

Digital and Microprocessor Fundamentals

The fundamentals and implementation of digital electronics are essential to understanding the design 
and working of consumer/industrial electronics, communications, embedded systems, computers, 
security and military equipment. Devices used in applications such as these are constantly decreasing 
in size and employing more complex technology. It is therefore essential for engineers and students to 
understand the fundamentals, implementation and application principles of digital electronics, devices 
and integrated circuits. This is so that they can use the most appropriate and effective technique to suit 
their technical need. This book provides practical and comprehensive coverage of digital electronics, 
bringing together information on fundamental theory, operational aspects and potential applications. 
With worked problems, examples, and review questions for each chapter, Digital Electronics includes: 
information on number systems, binary codes, digital arithmetic, logic gates and families, and Boolean 
algebra; an in-depth look at multiplexers, de-multiplexers, devices for arithmetic operations, flip-flops 
and related devices, counters and registers, and data conversion circuits; up-to-date coverage of recent 
application fields, such as programmable logic devices, microprocessors, microcontrollers, digital 
troubleshooting and digital instrumentation. A comprehensive, must-read book on digital electronics 
for senior undergraduate and graduate students of electrical, electronics and computer engineering, 
and a valuable reference book for professionals and researchers.

Digital Electronics

Fundamentals of Digital Logic and Microcomputer Design, haslong been hailed for its clear and 
simple presentation of theprinciples and basic tools required to design typical digitalsystems such 
as microcomputers. In this Fifth Edition, the authorfocuses on computer design at three levels: the 
device level, thelogic level, and the system level. Basic topics are covered, suchas number systems and 
Boolean algebra, combinational and sequentiallogic design, as well as more advanced subjects such as 
assemblylanguage programming and microprocessor-based system design.Numerous examples are 
provided throughout the text. Coverage includes: Digital circuits at the gate and flip-flop levels Analysis 
and design of combinational and sequentialcircuits Microcomputer organization, architecture, and 
programmingconcepts Design of computer instruction sets, CPU, memory, and I/O System design fea-
tures associated with popular microprocessorsfrom Intel and Motorola Future plans in microprocessor 
development An instructor's manual, available upon request Additionally, the accompanying CD-ROM, 



contains step-by-stepprocedures for installing and using Altera Quartus II software,MASM 6.11 (8086), 
and 68asmsim (68000), provides valuablesimulation results via screen shots. Fundamentals of Digital 
Logic and Microcomputer Design is anessential reference that will provide you with the fundamental-
tools you need to design typical digital systems.

Fundamentals of Digital Logic and Microcomputer Design

The book begins with bipolar and unipolar logic families. It teaches you the TTL and CMOS logic 
families. It provides in-depth information about analog to digital converters and digital to analog 
converters. It also covers semiconductor memories and programmable logic devices. Then the book 
introduces microprocessors and microcontrollers. It introduces microprocessor with basic concepts, 
terminologies, phases in the execution process, evolution, block diagram, programming, instruction 
format, addressing modes, architectural advancements, selection criteria and applications. It also 
explains the block diagram, various types and applications of the microcontrollers. Finally, the book 
incorporates a detailed discussion of display devices.

Digital Electronics and Introduction to Microprocessors and Microcontrollers

A great way for technicians to learn about digital techniques and computers DESCRIPTION As 
computer technology has evolved, there have been two groups of people: the hardware group that 
understands the machine, and the software group that codes in high-level programming languages. This 
book puts the two together by providing an understanding of the nuts and bolts of digital devices and 
implementing hardware operations by coding a microController. We use the Arduino microController, 
which is embraced by the world-wide maker community of well over 300,000 people of all ages and 
technical backgrounds. The projects start at ground level and scaffold upward to fun challenges. Ê We 
begin with a background on digital circuitry and cover the operation of the Arduino microController. From 
there, we examine digital logic gates, which are the building blocks of computer hardware, and see 
how they make decisions. Next, we explore how digital devices work with numbers and do arithmetic 
along with how they count binary numbers. We also see how data moves between points in serial or 
parallel form as we build and test the circuitry to do the work. The topic of random number generation is 
explained, and we design a few simple computer games to see how this all works and have some fun. 
The book leads up to the reader producing a final capstone project. The format of the book is perfect 
for a digital electronics high school or college course, but easy enough to follow so that anyone with a 
basic background in DC circuits will have an enjoyable time with the many projects. KEY FEATURES 1. 
Work with (gates) the building blocks of computers 2. Discover logic circuits that can make decisions 3. 
See how computers work with ones and zeros 4. Understand how computers count and keep track of 
numbers 5. Build and test memory circuits 6. Implement hardware using code 7. Have fun while learning 
about the Arduino WHAT WILL YOU LEARNÊ You will learn that there is nothing mysterious about the 
digital devices that make up a computer, or the code that programs a computer to function. We cover the 
basic hardware as it is constructed into functional sections of a modern computer. You will learn about 
gates, flip-flops, registers, counters, and data I/O. WHO THIS BOOK IS FOR Anyone with a background 
in electricity and electronics with the knowledge of constructing circuits on a breadboard should have 
no problem using this book. It is designed for people with inquisitive minds in the hope that both the 
hardware projects and code samples are modified by the reader to gain additional information.Ê TABLE 
OF CONTENTSÊÊ 1. A Bit about Arduino. 2. Digital Function Implementation. 3. Designing Functional 
Computer Circuits. 4. Memory Devices. 5. Registers and Numbers. 6. Counters. 7. Multiplexing and 
demultiplexing. 8. Addresses, specialized counters, and serial monitor interaction. 9. Random Numbers 
10. Interactive I/O 11. Capstone project

Digital Electronics with Arduino

Electronic Digital Systems Fundamentals, 2nd Edition is an introductory text that provides coverage 
of the various topics in the field of digital electronics. The key concepts presented in this book are 
discussed using a simplified approach that greatly enhances learning. The use of mathematics is kept 
to the very minimum and is discussed clearly through applications and illustrations. Each chapter is or-
ganized in a step-by-step progression of concepts and theory. The chapters begin with an introduction, 
discuss important concepts with the help of numerous illustrations, as well as examples, and conclude 
with summaries. The overall learning objectives of this book include: Describe the characteristics of a 
digital electronic system. Explain the operation of digital electronic gate circuits. Demonstrate how gate 
functions are achieved. Use binary, octal, and hexadecimal counting systems. Use Boolean algebra 



to define different logic operations. Change a logic diagram into a Boolean expression and a Boolean 
expression into a logic diagram. Explain how discrete components are utilized in the construction of 
digital integrated circuits. Discuss how counting, decoding, multiplexing, demultiplexing, and clocks 
function with logic devices. Change a truth table into a logic expression and a logic expression into a 
truth table. Identify some of the common functions of digital memory. Explain how arithmetic operations 
are achieved with digital circuitry. Describe the operation of microcontrollers.

Electronic Digital System Fundamentals

A practical guide to building PIC and STM32 microcontroller board applications with C and C++ 
programming Key FeaturesDiscover how to apply microcontroller boards in real life to create inter-
esting IoT projectsCreate innovative solutions to help improve the lives of people affected by the 
COVID-19 pandemicDesign, build, program, and test microcontroller-based projects with the C and 
C++ programming languageBook Description We live in a world surrounded by electronic devices, 
and microcontrollers are the brains of these devices. Microcontroller programming is an essential 
skill in the era of the Internet of Things (IoT), and this book helps you to get up to speed with it by 
working through projects for designing and developing embedded apps with microcontroller boards. DIY 
Microcontroller Projects for Hobbyists are filled with microcontroller programming C and C++ language 
constructs. You'll discover how to use the Blue Pill (containing a type of STM32 microcontroller) 
and Curiosity Nano (containing a type of PIC microcontroller) boards for executing your projects as 
PIC is a beginner-level board and STM-32 is an ARM Cortex-based board. Later, you'll explore the 
fundamentals of digital electronics and microcontroller board programming. The book uses examples 
such as measuring humidity and temperature in an environment to help you gain hands-on project 
experience. You'll build on your knowledge as you create IoT projects by applying more complex 
sensors. Finally, you'll find out how to plan for a microcontroller-based project and troubleshoot it. By the 
end of this book, you'll have developed a firm foundation in electronics and practical PIC and STM32 
microcontroller programming and interfacing, adding valuable skills to your professional portfolio. What 
you will learnGet to grips with the basics of digital and analog electronicsDesign, build, program, 
and test a microcontroller-based systemUnderstand the importance and applications of STM32 and 
PIC microcontrollersDiscover how to connect sensors to microcontroller boardsFind out how to obtain 
sensor data via codingUse microcontroller boards in real life and practical projectsWho this book is for 
This STM32 PIC microcontroller book is for students, hobbyists, and engineers who want to explore the 
world of embedded systems and microcontroller programming. Beginners, as well as more experienced 
users of digital electronics and microcontrollers, will also find this book useful. Basic knowledge of 
digital circuits and C and C++ programming will be helpful but not necessary.

DIY Microcontroller Projects for Hobbyists

Embedded systems are today, widely deployed in just about every piece of machinery from toasters 
to spacecraft. Embedded system designers face many challenges. They are asked to produce in-
creasingly complex systems using the latest technologies, but these technologies are changing faster 
than ever. They are asked to produce better quality designs with a shorter time-to-market. They are 
asked to implement increasingly complex functionality but more importantly to satisfy numerous other 
constraints. To achieve the current goals of design, the designer must be aware with such design 
constraints and more importantly, the factors that have a direct effect on them.One of the challenges 
facing embedded system designers is the selection of the optimum processor for the application in 
hand; single-purpose, general-purpose or application specific. Microcontrollers are one member of 
the family of the application specific processors.The book concentrates on the use of microcontroller 
as the embedded system?s processor, and how to use it in many embedded system applications. 
The book covers both the hardware and software aspects needed to design using microcontroller.The 
book is ideal for undergraduate students and also the engineers that are working in the field of 
digital system design.Contents• Preface;• Process design metrics;• A systems approach to digital 
system design;• Introduction to microcontrollers and microprocessors;• Instructions and Instruction 
sets;• Machine language and assembly language;• System memory; Timers, counters and watchdog 
timer;• Interfacing to local devices / peripherals;• Analogue data and the analogue I/O subsystem;• 
Multiprocessor communications;• Serial Communications and Network-based interfaces.

Digital System Design - Use of Microcontroller



In system design (in particular, industrial control systems), there is, and has been, a continuous need to 
sense real-world analog quantities (such as temperature, pressure, or humidity), make computations 
with them, and then perform some action with the result. In today's systems, the computations need to 
be made at increased speeds and the accuracy with which the computations must be made, even as 
the speed increases, must be the same or higher as time progresses. The advent of the microcontroller, 
and its extensive use in all types of control applications, many of them battery powered, has led to 
new control system design approaches. Rather than computing using analog quantities, the analog 
quantities are sensed, conditioned, and converted to digital, processed digitally, and then converted 
back to an analog output, which is then used to perform the necessary output action. This practical 
textbook covers the latest techniques in microcontroller-based control system design. It is aimed at 
engineering students and engineers new to working with microcontrollers. It covers the fundamentals 
of: 1. Sensors and the electrical signals they output. 2. The design and application of the electronic 
circuits that receive and condition (change or modify) the sensor analog signals. 3. The design and 
application of the circuits that convert analog signals to digital and digital signals to analog. 4. The 
makeup and operation of a microcontroller and how to program it. 5. The application of electronic 
circuits for system power control. The book, written by an experienced microcontroller engineer and 
textbook author, is suitable for community college students, technical school students, technicians and 
engineers just being introduced to microcontroller system design. It is an introductory book, focusing 
on real-world implementation of a basic control system, with real-world circuit examples. Readers 
will find clearly written discussion coupled with lots of illustrations. They will also find worked-out 
examples that illustrate principles within each chapter and quizzes to aid understanding. Besides these 
specifics, a hands-on project, suitable for an electronics microcontroller laboratory course, using the 
popular and low-cost TI MSP430 microcontroller, is discussed in detail. The accompanying CD-ROM 
contains microcontrollers application notes, code for the software examples, and problem solutions. 
* Seasoned Texas Instruments designer provides a ground-up perspective on embedded control 
systems * Pedagogical style provides a self-learning approach with examples, quizzes and review 
features * CD-ROM contains source code and more!

Fundamentals of Digital Logic with VHDL Design

A carefully integrated treatment for a one- or two-semester first course in computer hardware at 
the sophomore/junior level, this text includes up-to-date discussions of digital logic combined with 
an in-depth look at microprocessor programming and interface design. An introduction to hardware 
description languages is provided as a means of describing more complex sequential circuits and as 
a transition to microprocessors.

Analog and Digital Circuits for Electronic Control System Applications

Digital Design and Computer Architecture Second Edition David Money Harris and Sarah L. Harris 
"Harris and Harris have taken the popular pedagogy from Computer Organization and Design down to 
the next level of refinement, showing in detail how to build a MIPS microprocessor in both Verilog and 
VHDL. Given the exciting opportunity that students have to run large digital designs on modern FGPAs, 
the approach the authors take in this book is both informative and enlightening." -David A. Patterson, 
University of California at Berkeley, Co-author of Computer Organization and Design Digital Design and 
Computer Architecture takes a unique and modern approach to digital design. Beginning with digital 
logic gates and progressing to the design of combinational and sequential circuits, Harris and Harris use 
these fundamental building blocks as the basis for what follows: the design of an actual MIPS processor. 
SystemVerilog and VHDL are integrated throughout the text in examples illustrating the methods and 
techniques for CAD-based circuit design. By the end of this book, readers will be able to build their 
own microprocessor and will have a top-to-bottom understanding of how it works. Harris and Harris 
have combined an engaging and humorous writing style with an updated and hands-on approach to 
digital design. This second edition has been updated with new content on I/O systems in the context 
of general purpose processors found in a PC as well as microcontrollers found almost everywhere. 
The new edition provides practical examples of how to interface with peripherals using RS232, 
SPI, motor control, interrupts, wireless, and analog-to-digital conversion. High-level descriptions of 
I/O interfaces found in PCs include USB, SDRAM, WiFi, PCI Express, and others. In addition to 
expanded and updated material throughout, SystemVerilog is now featured in the programming and 
code examples (replacing Verilog), alongside VHDL. This new edition also provides additional exercises 
and a new appendix on C programming to strengthen the connection between programming and 
processor architecture. SECOND Edition Features Covers the fundamentals of digital logic design 



and reinforces logic concepts through the design of a MIPS microprocessor. Features side-by-side 
examples of the two most prominent Hardware Description Languages (HDLs)-SystemVerilog and 
VHDL-which illustrate and compare the ways each can be used in the design of digital systems. 
Includes examples throughout the text that enhance the reader's understanding and retention of key 
concepts and techniques. Companion Web site includes links to CAD tools for FPGA design from Altera 
and Mentor Graphics, lecture slides, laboratory projects, and solutions to exercises. David Money Harris 
Professor of Engineering, Harvey Mudd College Sarah L. Harris Associate Professor of Engineering, 
Harvey Mudd College

Digital Logic and Microprocessors

Market_Desc: · Undergraduate and graduate level students of different universities Special Features: 
· Each chapter in the book, whether it is related to operational fundamentals or applications, is 
amply illustrated with diagrams and design examples· Each chapter concludes in a comprehensive 
self-evaluation exercise comprising multiple-choice questions (with answers) and other type of objective 
type questions (with answers)· Unlike most of the books in print on the subject that are either too brief, 
lacking in illustrated examples and examination-oriented study material, or too voluminous, containing 
lot of redundant material, the book has been written keeping in mind the topics taught in the subject 
and covers in entirety what is required by undergraduate and graduate level students of engineering 
in electrical, electronics, instrumentation and control, computer science and information technology 
disciplines About The Book: Digital Electronics is a precise and yet complete book covering both 
Digital Electronics Fundamentals and Integrated Circuits. This book provides practical and comprehen-
sive coverage of digital electronics, bringing together information on fundamental theory, operational 
aspects and potential applications. Each chapter in the book is amply illustrated with diagrams and 
design examples. Each chapter concludes in a comprehensive self-evaluation exercise comprising 
multiple-choice and objective type questions (with answers). The book has up-to-date coverage of 
recent application fields, such as programmable logic devices, microprocessors, and microcontrollers. 
This valuable reference book provides in-depth information about multiplexers, de-multiplexers, devices 
for arithmetic operations, flip-flops and related devices, counters and registers, and data conversion 
circuits.

Digital Logic Fundamentals

This textbook provides practicing scientists and engineers a primer on the Atmel AVR microcontroller. 
In this second edition we highlight the popular ATmega164 microcontroller and other pin-for-pin 
controllers in the family with a complement of flash memory up to 128 kbytes. The second edition also 
adds a chapter on embedded system design fundamentals and provides extended examples on two 
different autonomous robots. Our approach is to provide the fundamental skills to quickly get up and 
operating with this internationally popular microcontroller. We cover the main subsystems aboard the 
ATmega164, providing a short theory section followed by a description of the related microcontroller 
subsystem with accompanying hardware and software to exercise the subsystem. In all examples, 
we use the C programming language. We include a detailed chapter describing how to interface the 
microcontroller to a wide variety of input and output devices and conclude with several system level 
examples. Table of Contents: Atmel AVR Architecture Overview / Serial Communication Subsystem 
/ Analog-to-Digital Conversion / Interrupt Subsystem / Timing Subsystem / Atmel AVR Operating 
Parameters and Interfacing / Embedded Systems Design

Digital Design and Computer Architecture

A microcontroller is a compact, integrated circuit designed to govern a specific operation in an 
embedded system. A typical microcontroller includes a processor, memory, and input/output (I/O) 
peripherals on a single chip. When they first became available, microcontrollers solely used As-
sembly language. Today, the C programming language (and some other high-level languages) can 
be used as well. Some of advanced microcontrollers support another programming technique as 
well: Graphical programming. In graphical programming, the user does not write any code but draws 
the block diagram of the system he wants. Then a software converts the drawn block diagram into 
a suitable code for the target device. Programming microcontrollers using graphical programming 
is quite easier than programming in C or Assembly. You can implement a complex system within 
hours with graphical programming while its implementation in C may take months. These features 
make the graphical programming an important option for engineers. This book study the graphical 



programming of STM32F4 high-performance microcontrollers with the aid of Simulink\\textregistered\\ 
and Waijung blockset. Students of engineering (for instance, electrical, biomedical, mechatronics and 
robotic to name a few), engineers who work in industry, and anyone who want to learn the graphical 
programming of STM32F4 can benefit from this book. Prerequisite for this book is the basic knowledge 
of MATLABi\\textregistered/Simulink\\textregistered.

Fundamentals and Applications of Digital Logic Circuits

This textbook provides practicing scientists and engineers a primer on the Atmel AVR microcontroller. 
In this second edition we highlight the popular ATmega164 microcontroller and other pin-for-pin 
controllers in the family with a complement of flash memory up to 128 kbytes. The second edition also 
adds a chapter on embedded system design fundamentals and provides extended examples on two 
different autonomous robots. Our approach is to provide the fundamental skills to quickly get up and 
operating with this internationally popular microcontroller. We cover the main subsystems aboard the 
ATmega164, providing a short theory section followed by a description of the related microcontroller 
subsystem with accompanying hardware and software to exercise the subsystem. In all examples, 
we use the C programming language. We include a detailed chapter describing how to interface the 
microcontroller to a wide variety of input and output devices and conclude with several system level 
examples. Table of Contents: Atmel AVR Architecture Overview / Serial Communication Subsystem 
/ Analog-to-Digital Conversion / Interrupt Subsystem / Timing Subsystem / Atmel AVR Operating 
Parameters and Interfacing / Embedded Systems Design

DIGITAL ELECTRONICS: PRINCIPLES AND INTEGRATED CIRCUITS

Microcontrollers exist in a wide variety of models with varying structures and numerous application 
opportunities. Despite this diversity, it is possible to find consistencies in the architecture of most 
microcontrollers. Microcontrollers: Fundamentals and Applications with PIC focuses on these common 
elements to describe the fundamentals of microcontroller design and programming. Using clear, con-
cise language and a top-bottom approach, the book describes the parts that make up a microcontroller, 
how they work, and how they interact with each other. It also explains how to program medium-end 
PICs using assembler language. Examines analog as well as digital signals This volume describes 
the structure and resources of general microcontrollers as well as PIC microcontrollers, with a special 
focus on medium-end devices. The authors discuss memory organization and structure, and the 
assembler language used for programming medium-end PIC microcontrollers. They also explore how 
microcontrollers can acquire, process, and generate digital signals, explaining available techniques 
to deal with parallel input or output, peripherals, resources for real-time use, interrupts, and the 
specific characteristics of serial data interfaces in PIC microcontrollers. Finally, the book describes 
the acquisition and generation of analog signals either using resources inside the chip or by con-
necting peripheral circuits. Provides hands-on clarification Using practical examples and applications 
to supplement each topic, this volume provides the tools to thoroughly grasp the architecture and 
programming of microcontrollers. It avoids overly specific details so readers are quickly led toward 
design implementation. After mastering the material in this text, they will understand how to efficiently 
use PIC microcontrollers in a design process.

Fundamentals of Digital Logic with VHDL Design

From cell phones and television remote controls to automobile engines and spacecraft, microcon-
trollers are everywhere. Programming these prolific devices is a much more involved and integrated 
task than it is for general-purpose microprocessors; microcontroller programmers must be fluent in 
application development, systems programming, and I/O operation as well as memory management 
and system timing. Using the popular and pervasive mid-range 8-bit Microchip PIC® as an archetype, 
Microcontroller Programming offers a self-contained presentation of the multidisciplinary tools needed 
to design and implement modern embedded systems and microcontrollers. The authors begin with 
basic electronics, number systems, and data concepts followed by digital logic, arithmetic, conversions, 
circuits, and circuit components to build a firm background in the computer science and electronics 
fundamentals involved in programming microcontrollers. For the remainder of the book, they focus 
on PIC architecture and programming tools and work systematically through programming various 
functions, modules, and devices. Helpful appendices supply the full mid-range PIC instruction set 
as well as additional programming solutions, a guide to resistor color codes, and a concise method 
for building custom circuit boards. Providing just the right mix of theory and practical guidance, 



Microcontroller Programming: The Microchip PIC® is the ideal tool for any amateur or professional 
designing and implementing stand-alone systems for a wide variety of applications.

Atmel AVR Microcontroller Primer

Fundamentals of Digital Logic and Microcomputer Design, has long been hailed for its clear and 
simple presentation of the principles and basic tools required to design typical digital systems such as 
microcomputers. In this Fifth Edition, the author focuses on computer design at three levels: the device 
level, the logic level, and the system level. Basic topics are covered, such as number systems and 
Boolean algebra, combinational and sequential logic design, as well as more advanced subjects such 
as assembly language programming and microprocessor-based system design. Numerous examples 
are provided throughout the text. Coverage includes: Digital circuits at the gate and flip-flop levels 
Analysis and design of combinational and sequential circuits Microcomputer organization, architecture, 
and programming concepts Design of computer instruction sets, CPU, memory, and I/O System 
design features associated with popular microprocessors from Intel and Motorola Future plans in 
microprocessor development An instructor's manual, available upon request Additionally, the accom-
panying CD-ROM, contains step-by-step procedures for installing and using Altera Quartus II software, 
MASM 6.11 (8086), and 68asmsim (68000), provides valuable simulation results via screen shots. 
Fundamentals of Digital Logic and Microcomputer Design is an essential reference that will provide 
you with the fundamental tools you need to design typical digital systems.

Programming the ARM® Cortex®-M4-based STM32F4 Microcontrollers with Simulink®

Integrated circuits (ICs) are chips, or small electronic devices found in practically every type of appli-
cation and machine, including microprocessors, audio/video equipment, automobiles, etc. Regardless 
of their context, most modern integrated circuits require both analog (linear) and digital processing, so 
designers must have a solid foundation in both. Written for beginning circuit designers and electrical 
engineering students, this book covers the basics of both linear and digital circuits. This unique 
approach also makes it useful as a reference for practicing engineers. The first seven chapters are 
devoted to analog integrated circuits, including ideal operational amplifier (op-amp) characteristics, 
AC and DC characteristics of op-amp, and op-amp applications. After a chapter on the principles 
involved in analog-to-digital and digital-to-analog converters, the last four chapters are devoted to the 
fundamentals of digital system design from the ground up. This section covers many specific digital 
circuits, including Adder, ROM, and EPROM, microprocessors, and microcontrollers. The last chapter 
explains logic families, which form the fundamentals of logic gates.

Atmel AVR Microcontroller Primer

"Digital Design provides a modern approach to learning the increasingly important topic of digital 
systems design. The text's focus on register-transfer-level design and present-day applications not only 
leads to a better appreciation of computers and of today's ubiquitous digital devices, but also provides 
for a better understanding of careers involving digital design and embedded system design. The book's 
key features include: An emphasis on register-transfer-level (RTL) design, the level at which most digital 
design is practiced today, giving readers a modern perspective of the field's applicability. Yet, coverage 
stays bottom-up and concrete, starting from basic transistors and gates, and moving step-by-step up to 
more complex components. Extensive use of basic examples to teach and illustrate new concepts, and 
of application examples, such as pacemakers, ultrasound machines, automobiles, and cell phones, to 
demonstrate the immediate relevance of the concepts. Separation of basic design from optimization, 
allowing development of a solid understanding of basic design, before considering the more advanced 
topic of optimization. Flexible organization, enabling early or late coverage of optimization methods or 
of HDLs, and enabling choice of VHDL, Verilog, or SystemC HDLs. Career insights and advice from 
designers with varying levels of experience. A clear bottom-up description of field-programmable gate 
arrays (FPGAs). About the Author: Frank Vahid is a Professor of Computer Science & Engineering at 
the University of California, Riverside. He holds Electrical Engineering and Computer Science degrees; 
has worked/consulted for Hewlett Packard, AMCC, NEC, Motorola, and medical equipment makers; 
holds 3 U.S. patents; has received several teaching awards; helped setup UCR's Computer Engineering 
program; has authored two previous textbooks; and has published over 120 papers on digital design 
topics (automation, architecture, and low-power).

Microcontrollers



During the development of an engineered product, developers often need to create an embedded 
system—a prototype—that demonstrates the operation/function of the device and proves its viability. 
Offering practical tools for the development and prototyping phases, Embedded Systems Circuits and 
Programming provides a tutorial on microcontroller programming and the basics of embedded design. 
The book focuses on several development tools and resources: Standard and off-the-shelf components, 
such as input/output devices, integrated circuits, motors, and programmable microcontrollers The 
implementation of circuit prototypes via breadboards, the in-house fabrication of test-time printed 
circuit boards (PCBs), and the finalization by the manufactured board Electronic design programs 
and software utilities for creating PCBs Sample circuits that can be used as part of the targeted 
embedded system The selection and programming of microcontrollers in the circuit For those working in 
electrical, electronic, computer, and software engineering, this hands-on guide helps you successfully 
develop systems and boards that contain digital and analog components and controls. The text includes 
easy-to-follow sample circuits and their corresponding programs, enabling you to use them in your own 
work. For critical circuits, the authors provide tested PCB files.

Microcontroller Programming

This textbook for a one-semester course in Digital Systems Design describes the basic methods used 
to develop “traditional” Digital Systems, based on the use of logic gates and flip flops, as well as more 
advanced techniques that enable the design of very large circuits, based on Hardware Description 
Languages and Synthesis tools. It was originally designed to accompany a MOOC (Massive Open 
Online Course) created at the Autonomous University of Barcelona (UAB), currently available on 
the Coursera platform. Readers will learn what a digital system is and how it can be developed, 
preparing them for steps toward other technical disciplines, such as Computer Architecture, Robotics, 
Bionics, Avionics and others. In particular, students will learn to design digital systems of medium 
complexity, describe digital systems using high level hardware description languages, and understand 
the operation of computers at their most basic level. All concepts introduced are reinforced by plentiful 
illustrations, examples, exercises, and applications. For example, as an applied example of the design 
techniques presented, the authors demonstrate the synthesis of a simple processor, leaving the student 
in a position to enter the world of Computer Architecture and Embedded Systems.

Digital Logic Fundamentals

The vast majority of computers in use today are encapsulated within other systems. In contrast to 
general-purpose computers that run an endless selection of software, these embedded computers are 
often programmed for a very specific, low-level and often mundane purpose. Low-end microcontrollers, 
costing as little as one dollar, are often employed by engineers in designs that utilize only a small 
fraction of the processing capability of the device because it is either more cost-effective than selecting 
an application-specific part or because programmability offers custom functionality not otherwise 
available. Embedded Systems Interfacing for Engineers using the Freescale HCS08 Microcontroller 
is a two-part book intended to provide an introduction to hardware and software interfacing for 
engineers. Building from a comprehensive introduction of fundamental computing concepts, the book 
suitable for a first course in computer organization for electrical or computer engineering students 
with a minimal background in digital logic and programming. In addition, this book can be valuable 
as a reference for engineers new to the Freescale HCS08 family of microcontrollers. The HCS08 
processor architecture used in the book is relatively simple to learn, powerful enough to apply towards a 
wide-range of interfacing tasks, and accommodates breadboard prototyping in a laboratory using freely 
available and low-cost tools. In Part II: Digital and Analog Hardware Interfacing, hardware and software 
interfacing concepts are introduced. The emphasis of this work is on good hardware and software 
engineering design principles. Device drivers are developed illustrating the use of general-purpose and 
special-purpose digital I/O interfaces, analog interfaces, serial interfaces and real-time I/O processing. 
The hardware side of each interface is described and electrical specifications and related issues are 
considered. The first part of the book provides the programming skills necessary to implement the 
software in this part. Table of Contents: Introduction to the MC9S08QG4/8 Hardware / Analog Input / 
Serial Communication / Real-Time I/O Processing

Fundamentals of Digital Logic and Microcomputer Design

The book is written for an undergraduate course on digital electronics. The book provides basic 
concepts, procedures and several relevant examples to help the readers to understand the analysis 



and design of various digital circuits. It also introduces hardware description language, VHDL. The 
book teaches you the logic gates, logic families, Boolean algebra, simplification of logic functions, 
analysis and design of combinational circuits using SSI and MSI circuits and analysis and design of 
the sequential circuits. This book provides in-depth information about multiplexers, de-multiplexers, 
decoders, encoders, circuits for arithmetic operations, various types of flip-flops, counters and registers. 
It also covers asynchronous sequential circuits, memories and programmable logic devices.

The Linear and Digital Integrated Circuits Design Primer

This book covers digital electronic fundamentals, a few integrated circuits, digital devices which include 
programmable logic devices, microprocessors and microcontrollers. These are essential to electronic 
engineering, computer science and information technology students at diploma, undergraduate and 
graduate levels in training institutions, colleges and universities, hence this book is a course book 
for students or professionals taking digital electronics. It has seventeen chapters. Chapter one(Basic 
electricity principles;chapter two (Number systems; chapter three(Number Coding; chapter four(Digital 
Arithmetic; chapter five(Logic families) chapter six (Boolean Algebra; chapter seven(Arithmetic Circuits) 
chapter eight(Flip flops); chapter nine (Integrated circuits); chapter ten (Multiplexers and de-mul-
tiplexers); chapter eleven (programmable logic devices); chapter twelve (Counters and Registers); 
chapter thirteen (Microprocessors); chapter fourteen (Microcontrollers); chapter fifteen (Introduction to 
Computers); chapter sixteen (Troubleshooting digital devices) and chapter seventeen (Test equipment's 
for digital devices. Detailed topics on digital electronics are covered here.

Digital Design

Digital Design and Computer Architecture: ARM Edition covers the fundamentals of digital logic design 
and reinforces logic concepts through the design of an ARM microprocessor. Combining an engaging 
and humorous writing style with an updated and hands-on approach to digital design, this book takes 
the reader from the fundamentals of digital logic to the actual design of an ARM processor. By the 
end of this book, readers will be able to build their own microprocessor and will have a top-to-bottom 
understanding of how it works. Beginning with digital logic gates and progressing to the design of 
combinational and sequential circuits, this book uses these fundamental building blocks as the basis for 
designing an ARM processor. SystemVerilog and VHDL are integrated throughout the text in examples 
illustrating the methods and techniques for CAD-based circuit design. The companion website includes 
a chapter on I/O systems with practical examples that show how to use the Raspberry Pi computer to 
communicate with peripheral devices such as LCDs, Bluetooth radios, and motors. This book will be a 
valuable resource for students taking a course that combines digital logic and computer architecture or 
students taking a two-quarter sequence in digital logic and computer organization/architecture. Covers 
the fundamentals of digital logic design and reinforces logic concepts through the design of an ARM 
microprocessor. Features side-by-side examples of the two most prominent Hardware Description 
Languages (HDLs)—SystemVerilog and VHDL—which illustrate and compare the ways each can be 
used in the design of digital systems. Includes examples throughout the text that enhance the reader’s 
understanding and retention of key concepts and techniques. The Companion website includes a 
chapter on I/O systems with practical examples that show how to use the Raspberry Pi computer to 
communicate with peripheral devices such as LCDs, Bluetooth radios, and motors. The Companion 
website also includes appendices covering practical digital design issues and C programming as well 
as links to CAD tools, lecture slides, laboratory projects, and solutions to exercises.

Embedded Systems Circuits and Programming

This textbook provides practicing scientists and engineers a primer on the Microchip AVR® microcon-
troller. The revised title of this book reflects the 2016 Microchip Technology acquisition of Atmel Cor-
poration. In this third edition we highlight the popular ATmega164 microcontroller and other pin-for-pin 
controllers in the family with a complement of flash memory up to 128 KB. The third edition also provides 
an update on Atmel Studio, programming with a USB pod, the gcc compiler, the ImageCraft JumpStart 
C for AVR compiler, the Two-Wire Interface (TWI), and multiple examples at both the subsystem and 
system level. Our approach is to provide readers with the fundamental skills to quickly set up and 
operate with this internationally popular microcontroller. We cover the main subsystems aboard the 
ATmega164, providing a short theory section followed by a description of the related microcontroller 
subsystem with accompanying hardware and software to operate the subsystem. In all examples, 
we use the C programming language. We include a detailed chapter describing how to interface the 



microcontroller to a wide variety of input and output devices and conclude with several system level 
examples including a special effects light-emitting diode cube, autonomous robots, a multi-function 
weather station, and a motor speed control system.

Digital Systems

Digital and Microprocessor Fundamentals
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