ARDUINO ©©
PROGRAMMING

/-\ (il
/,':\\ : l
. e
’ : (l\‘ A @
© R I
°

LS

FROM FIRST BLINK  — e
70 CONNECTED SYSTEMS =

A COMPLETE GUIDE TO
HARDWARE, SOFTWARE,
AND REAL-WORLD PROJECTS

ELECTRONICS BASICS

C/C++ PROGRAMMING
SENSORS & ACTUATORS o

COMMUNICATION PROTOCOLS
UART o 12C « SPI « CAN
BLUETOOTH « WI-FI « ETHERNET

10T & CLOUD INTEGRATION
ROBOTICS & AUTOMATION
LOW-POWER DESIGN
DEBUGGING & TESTING
PRACTICAL PROJECTS

PR o) & B

|

N ’ | e )
—(e )- LEARN BUILD CONNECT DEPLOY
“ ; S Step by Step Real Projects {é} Any Device 1 to the Cloud




Arduino Programming Guide

From First Blink to Connected Systems

Steve T. Team Publications
This book is available at https://leanpub.com /arduinoprogrammingguide
This version was published on 2026-06-26

)

Leanpub

This is a Leanpub book. Leanpub empowers authors and publishers with the
Lean Publishing process. Lean Publishing is the act of publishing an

in-progress ebook using lightweight tools and many iterations to get reader
feedback, pivot until you have the right book and build traction once you do.

© 2026 Steve T. Team Publications


https://leanpub.com/arduinoprogrammingguide
https://leanpub.com
https://leanpub.com
https://leanpub.com/manifesto

Contents

Arduino Programming Guide . . ... ... ...................
From First Blink to Connected Systems . . .................
Introduction: Why Arduino, Why Now? .. .................
Chapter 1: The Arduino Story and Ecosystem . . . ... ..........
Chapter 2: Electronics Fundamentals for Makers . . ...........
Chapter 3: Hardware Architecture DeepDive . . . . . ... .. ... ...
Chapter 4: Installing the Arduino IDE and Setting Up Your Environment 10

OO RN =

Chapter 5: C/C++for Embedded Systems . . ................ 12
Chapter 6: Digital I /O: Reading and WritingPins . . . ... ....... 14
Chapter 7: AnalogI/OandPWM . . . . ... ... ... .. ..... 16
Chapter 8: Interruptsand Timers . . ... ... ............... 18
Chapter 9: Serial Communication: UART, I2C,and SPI . . ... ... .. 20
Chapter 10: Wireless Communication: Bluetooth, Wi-Fi, and Ethernet = 22
Chapter 11: Sensors: Reading the Physical World . . . . .. ... ... .. 24
Chapter 12: Actuators: Making Things Move and Respond . . . . . . . . 26
Chapter 13: Memory Management, Optimization, and Low-Power
Design . . .. .. e 28
Chapter 14: Libraries, Debugging, and Real-Time Systems . . . . . . .. 30
Chapter 15: IoT Platforms, Cloud Services, and Data Visualization . .. 32
Chapter 16: Robotics and Autonomous Systems . . . ........... 34
Chapter 17: Production-Ready Projects and Next Steps . . . . . ... .. 36
Conclusion: The Journey Forward . . . . ................... 38

References . . .. . . . . 39



Arduino Programming Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Introduction: Why Arduino, Why Now?

It was 2005 in Ivrea, Italy, at the Interaction Design Institute. A group of stu-
dents and teachers were tired of paying fifty dollars for a single microcontroller
development board just to prototype interactive art installations. They decided
to build one themselves, using open-source hardware and software, and named
it after the bar where they used to meet: Arduino. Twenty years later, that
decision has rippled across every corner of technology education, hobbyist
electronics, and professional embedded systems development.

The story matters because it explains what makes Arduino fundamentally
different from every other microcontroller platform. Arduino was never de-
signed to be the most powerful, the cheapest, or the most feature-rich board on
the market. It was designed to be accessible. To remove every barrier between
a curious person and the ability to make something respond to the physical
world. That philosophy, more than any technical specification, is why Arduino
has become the default first step into embedded systems for millions of people
worldwide.

This book is built on that same philosophy but pushes far beyond the
introductory level. We will start with the fundamentals: what voltage, current,
and resistance actually mean in a circuit you build by hand, how to read a
schematic, and why your resistor values matter. Then we will move into
programming, teaching you not just the Arduino API but the underlying C and
C++ concepts that make it all work. You will learn why volatile exists, what
pointers really do in an embedded context, and when you should reach for
manual register manipulation instead of library functions.

By the middle of this book, you will be comfortable with every major
communication protocol used in embedded systems: UART for simple serial
links, I2C for sensor networks, SPI for high-speed data transfer, CAN bus
for automotive and industrial applications, and wireless protocols including
Bluetooth, Wi-Fi, and Ethernet. You will understand how interrupts work at
the hardware level, why millis () overflows after approximately fifty days, and
how to build timer-based systems that do not block your main loop.

In the advanced sections, we will cover memory management techniques
that let you squeeze functionality out of just two kilobytes of SRAM, low-
power sleep modes that extend battery life from hours to years, and debugging
strategies that save hours of frustration. We will write our own libraries, build
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PID controllers for precise motor control, and integrate sensors and actuators
into functional systems.

The final part of the book brings everything together in real-world projects:
an autonomous robot with sensor fusion and line-following capability, a com-
plete home monitoring system connected to cloud dashboards, and guidance
on taking your prototype from breadboard to printed circuit board for produc-
tion.

This is not a book that stays safely within the boundaries of the Arduino IDE.
We will explore alternative development environments, discuss when Arduino
is the right tool and when another platform makes more sense, and give you the
foundational knowledge you need to work with any microcontroller, whether
it uses an AVR, ARM Cortex, or ESP32 chip.

Here is what you will find in each chapter:

Learning objectives at the start of every chapter clarify what you will be able
to do by the end. Step-by-step tutorials walk you through hands-on projects
with annotated code. Wiring descriptions tell you exactly how to connect
components, and where physical diagrams would normally appear, detailed
text-based schematics guide your builds. Practical exercises at the end of each
chapter give you independent challenges to test your understanding. Review
questions reinforce key concepts. Troubleshooting guides help you diagnose
and fix common problems. Best practices and common mistakes sections
distill professional experience into actionable advice.

If you are completely new to electronics, do not worry. We start from
the very beginning and build upward. If you are an experienced programmer,
the early chapters will move quickly, and you will find depth in the advanced
sections that goes far beyond typical Arduino tutorials. If you are an educator,
this book is structured so you can assign individual chapters as course modules,
with exercises and review questions ready to use.

The hardware covered reflects current Arduino boards and development
practices as of 2026, including the Arduino UNO R4 (with its Renesas RA4M1
Cortex-M4 processor), the GIGA R1 WiFi (dual-core STM32H7), the Portenta H7
(industrial-grade dual-core platform), the Nano ESP32, and the vast ecosystem
of compatible boards and modules. The software coverage includes Arduino
IDE 2.x as the primary development environment, with mentions of PlatformIO
and other tools where relevant.

By the end of this book, you will not just know how to use Arduino. You
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will understand embedded systems at a level that transfers to any platform,
any language, and any application. You will have built enough projects that you
can look at a new sensor or module and figure out how to make it work on
your own. And you will have the confidence to move from hobby projects to
professional-grade designs.

Let us begin.

Chapter 1: The Arduino Story and Ecosystem

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

The Birth of Arduino: From lvrea to the World

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

The Open-Source Philosophy

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

The Arduino Family of Boards

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

The Ecosystem: Shields, Modules, and Add-Ons

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Choosing Your Board: A Decision Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Chapter 2: Electronics Fundamentals for Makers

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Voltage, Current, and Resistance

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Ohm’s Law in Practice

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Reading and Drawing Schematics

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

Components You Will Use Every Day

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Breadboarding and Prototyping Best Practices

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Safety First

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.


https://leanpub.com/arduinoprogrammingguide
https://leanpub.com/arduinoprogrammingguide
https://leanpub.com/arduinoprogrammingguide
https://leanpub.com/arduinoprogrammingguide
https://leanpub.com/arduinoprogrammingguide

Arduino Programming Guide 8

Chapter 3: Hardware Architecture Deep Dive

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Microcontrollers: The Brain of the Board

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Clock Speeds and Memory Hierarchy

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Digital vs. Analog Pins

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

Power Systems and Regulators

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Bootloaders and Flashing

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Comparing Popular Boards

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Chapter 4: Installing the Arduino IDE and Setting Up
Your Environment

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Installing the Arduino IDE (Classic and 2.x)

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

The IDE Interface Tour

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

Configuring Boards and Serial Ports

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Understanding the Sketch Structure

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Using Alternative IDEs and Tools

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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First Upload and Troubleshooting

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Chapter 5: C/C++ for Embedded Systems

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Variables, Types, and Constants

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Control Structures

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Functions and Scope

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

Pointers and References in Embedded Contexts

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Structs and Data Organization

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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C++ Classes for Arduino Components

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Preprocessor Directives and Macros

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Chapter 6: Digital 1/0: Reading and Writing Pins

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

pinMode, digitalWrite, digitalRead

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Pull-up and Pull-down Resistors

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Button Debouncing

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

LED Control Patterns

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Driving Multiple Outputs

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Exercise: Traffic Light Controller

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Chapter 7: Analog I/0 and PWM

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Analog Input with the ADC

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Analog Output with PWM

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Reading Sensors: Potentiometers, LDRs

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

Motor Speed Control with PWM

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Timer-based PWM on Different Boards

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Exercise: Dimmable Lamp with Sensor

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Chapter 8: Interrupts and Timers

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

What Are Interrupts and Why Use Them

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

External Interrupts (attachinterrupt)

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Pin Change Interrupts

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

Hardware Timer Registers

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

millis() and micros() vs. Blocking Delays

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Exercise: Precision Clock with Alarm

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Chapter 9: Serial Communication: UART, 12C, and SPI

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

UART/Serial: The Basics

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

SoftwareSerial and Multi-port Serial

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

12C Protocol: Addressing, Pull-ups, Libraries

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

SPI: Master/Slave, Clock Polarity, Speeds

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

CAN Bus for Automotive and Industrial Use

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Exercise: Multi-Board Sensor Network

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Chapter 10: Wireless Communication: Bluetooth, Wi-Fi,
and Ethernet

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Classic Bluetooth (HC-05/HC-06)

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

BLE (Bluetooth Low Energy)

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

ESP8266 and ESP32 Wi-Fi Boards

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

W iFiNINA on MKR1010 and Nano 33 loT

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Ethernet: W5100, W5500, ENC28J60

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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MQTT for loT Messaging

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercise: Web Server with Sensor Readings

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.


https://leanpub.com/arduinoprogrammingguide
https://leanpub.com/arduinoprogrammingguide
https://leanpub.com/arduinoprogrammingguide
https://leanpub.com/arduinoprogrammingguide
https://leanpub.com/arduinoprogrammingguide
https://leanpub.com/arduinoprogrammingguide

Arduino Programming Guide 24

Chapter 11: Sensors: Reading the Physical World

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Temperature and Humidity (DHT, BME280)

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Accelerometers and Gyroscopes (MPU6050)

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Ultrasonic Distance (HC-SR04)

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

Light, Gas, and Chemical Sensors

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

IR Sensors and Remote Controls

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Sensor Calibration and Filtering

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercise: Weather Station

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Chapter 12: Actuators: Making Things Move and
Respond

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

DC Motors and Motor Drivers

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Stepper Motors and Drivers

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

Servo Motors

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Relays and High-Power Switching

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Piezo Buzzer and Audio Output

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Solenoids and Electromechanical Devices

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercise: Robotic Arm or Car

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Chapter 13: Memory Management, Optimization, and
Low-Power Design

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

SRAM Usage and String Management

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

PROGMEM and Flash Memory

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

Free Fragmentation and Heap Management

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Compiler Optimization Flags

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Power Modes: Sleep, Idle, Stop

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Energy Monitoring and Battery Life

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercise: Year-Long Sensor Node

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Chapter 14: Libraries, Debugging, and Real-Time
Systems

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Using Third-Party Libraries

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Writing Your Own Library

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

Debugging Techniques and Tools

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Real-Time Considerations

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Code Organization and Testing

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Exercise: Refactor a Project with Best Practices

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Chapter 15: loT Platforms, Cloud Services, and Data
Visualization

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

MQTT Brokers and Message Queuing

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Building Web Dashboards

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

Cloud Platforms: ThingSpeak, Adafruit 10, Blynk

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

REST APIs and HTTP Clients

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Firebase and Database Integration

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Security: Authentication, Encryption

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercise: Complete Home Monitoring System

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Chapter 16: Robotics and Autonomous Systems

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Robot Chassis and Motor Control

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Sensor Fusion for Navigation

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Line Following and Obstacle Avoidance

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

PID Control for Smooth Motion

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Computer Vision with Arduino-Compatible Cameras

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Project: Autonomous Rover

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.


https://leanpub.com/arduinoprogrammingguide
https://leanpub.com/arduinoprogrammingguide
https://leanpub.com/arduinoprogrammingguide
https://leanpub.com/arduinoprogrammingguide
https://leanpub.com/arduinoprogrammingguide

Arduino Programming Guide 36

Chapter 17: Production-Ready Projects and Next Steps

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Learning Objectives

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

PCB Design and Manufacturing

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Firmware Updates (OTA)

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Testing and Validation

This content is not available in the sample book. The book can be purchased
on Leanpub at https:/ /leanpub.com /arduinoprogrammingguide.

Career Paths in Embedded Systems

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Beyond Arduino: Alternative Platforms

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Key Takeaways

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Exercises

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.

Troubleshooting Guide

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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Conclusion: The Journey Forward

This content is not available in the sample book. The book can be purchased
on Leanpub at https://leanpub.com /arduinoprogrammingguide.
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