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ABSTRACT
This book is about the Arduino microcontroller and the Arduino concept. The visionary Arduino
team of Massimo Banzi, David Cuartielles,Tom Igoe, Gianluca Martino, and David Mellis launched
a new innovation in microcontroller hardware in 2005, the concept of open source hardware. Their
approach was to openly share details of microcontroller-based hardware design platforms to stimulate
the sharing of ideas and promote innovation. This concept has been popular in the software world
for many years. This book is intended for a wide variety of audiences including students of the fine
arts, middle and senior high school students, engineering design students, and practicing scientists
and engineers. To meet this wide audience, the book has been divided into sections to satisfy the
need of each reader. The book contains many software and hardware examples to assist the reader in
developing a wide variety of systems. The book covers two different Arduino products: the Arduino
UNO R3 equipped with the Atmel ATmega328 and the Arduino Mega 2560 equipped with the
Atmel ATmega2560. The third edition has been updated with the latest on these two processing
boards, changes to the Arduino Development Environment and multiple extended examples.

KEYWORDS
Arduino microcontroller, Arduino UNO R3, Atmel microcontroller, Atmel AVR, AT-
mega328, Arduino Mega 2560, microcontroller interfacing, ATmega2560, embedded
systems design
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Preface
This book is about the Arduino microcontroller and the Arduino concept. The visionary Arduino
team of Massimo Banzi, David Cuartielles,Tom Igoe, Gianluca Martino, and David Mellis launched
a new innovation in microcontroller hardware in 2005, the concept of open source hardware. There
approach was to openly share details of microcontroller–based hardware design platforms to stimulate
the sharing of ideas and innovation. This concept has been popular in the software world for many
years.

This book is written for a number of audiences. First, in keeping with the Arduino concept,
the book is written for practitioners of the arts (design students, artists, photographers, etc.) who may
need processing power in a project but do not have an in depth engineering background. Second,
the book is written for middle school and senior high school students who may need processing
power for a school or science fair project. Third, we write for engineering students who require
processing power for their senior design project but do not have the background in microcontroller-
–based applications commonly taught in electrical and computer engineering curricula. Finally,
the book provides practicing scientists and engineers an advanced treatment of the Atmel AVR
microcontroller. The third edition has been updated with the latest on the Arduino UNO R3 and
the Arduino Mega 2560 processors, changes to the Arduino Development Environment and multiple
extended examples.

APPROACH OF THE BOOK
To encompass such a wide range of readers, we have divided the book into several portions to
address the different readership. Chapters 1 through 2 are intended for novice microcontroller users.
Chapter 1 provides a review of the Arduino concept, a description of the Arduino UNO R3 and
the Arduino Mega 2560 development boards, and a brief review of the features of the UNO R3’s
host processor, the Atmel ATmega 328 microcontroller. We also provide a similar treatment of the
Arduino Mega 2560 processor board. Chapter 2 provides an introduction to programming for the
novice programmer. Chapter 2 also introduces the Arduino Development Environment and how to
program sketches. It also serves as a good review for the seasoned developer.

Chapter 3 provides an introduction to embedded system design processes. It provides a sys-
tematic, step–by–step approach on how to design complex systems in a stress free manner.

Chapter 4 introduces the extremely important concept of the operating envelope for a mi-
crocontroller. The voltage and current electrical parameters for the HC CMOS based Atmel AVR
line of microcontrollers is reviewed and applied to properly interface input and output devices to
the Arduino UNO R3, the Arduino Mega 2560, the ATmega328 microcontroller, and the ATmega
2560 microcontroller.
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Chapters 5 through 8 provide detailed engineering information on the ATmega328 and the
AT mega 2560 microcontroller systems including analog-to-digital conversion, interrupts, timing
features, and serial communications. These chapters are intended for engineering students and
practicing engineers. However, novice microcontroller users will find the information readable and
well supported with numerous examples using the Arduino Development Environment and C.

The final chapter, Chapter 9, provides example applications for a wide variety of skill levels.
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