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Preface

I am pleased to present this book on Arduino and its projects. The
book is aimed at absolute beginners who have no prior knowledge
of the subject matter and are looking to explore the exciting world
of electronics and programming.

This book is a comprehensive guide to electronics and programming
using the Arduino platform. It begins with a comprehensive
introduction to the fundamentals of electronics, including an
overview of the different electrical components and instruments
used in the field. The book then moves on to introduce the Arduino
family and provide a detailed explanation of the Arduino Integrated
Development Environment (IDE).

With the fundamentals covered, the book then delves into the
subject’s core, covering a range of example projects using the
Arduino platform. These projects are designed to be accessible to
beginners while providing enough depth and challenge to engage
more advanced readers. Each project is accompanied by clear and
concise explanations of the code and circuits used, making it easy
for readers to follow along and build their projects.

Chapter 1: Basic Electronics — In this chapter, we will dive into
the world of electricity and circuit design, covering the basics of
static and current electricity, atoms, voltage, current, resistance,
series and parallel circuits, and how to calculate resistance using
the resistance color code. The reader will also be introduced to
various electric tools such as the ohmmeter, ammeter, voltmeter,
multimeter, soldering iron, and oscilloscope. Finally, we will look
at microcontrollers and microprocessors, which play a crucial role
in modern electronic devices.

Chapter 2: Introduction to Arduino — In this chapter, we will
explore the exciting world of Arduino and its numerous benefits.
We will also take a closer look at the different members of the
Arduino family, including the Arduino Nano, Pro Mini, Pro
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Micro, Leonardo, Mega, and Esplora. Additionally, we will cover
the various Arduino Shields that can be used to expand the
functionality of your projects. We will also provide an overview
of Arduino’s relationship to the AVR architecture. To help you get
started with Arduino, we will discuss the various resources and
learning materials available. Finally, we will explore the differences
between official Arduino boards and clone Arduino boards, as well
as provide tips on choosing the right board for your needs when
buying your own Arduino board.

Chapter 3: Communication with Arduino - In this chapter, we
will focus on getting you comfortable with the Arduino Integrated
Development Environment (IDE), the software you will use to
program and interact with your Arduino board. We will introduce
you to some of the basic terminology associated with the Arduino
platform and guide you through installing the Arduino IDE on
Windows OS. Once you have the IDE installed, we will take you on
a tour of the interface, highlighting the different parts such as the
menu bar, toolbar, text editor, status bar, message window, board
status bar, progress bar, and cable. This chapter will provide a solid
foundation for your future projects with Arduino.

Chapter 4: Programming with Arduino IDE - In this chapter, we
will delve into some programming concepts with the Arduino
IDE. We will start with discussing the void function and the basics
of variables, including data types and how to declare and assign
values to variables. You will learn about comparison and arithmetic
operators and some of the basic commands commonly used in the
Arduino IDE. We will also cover constants and provide a deeper
look into the syntax of the C programming language used in the
Arduino IDE. Additionally, we will explore loops and discuss
the importance of variable scopes and qualifiers. Finally, we will
discuss libraries in the Arduino IDE and the various ways to import
and utilize them in your projects.

Chapter 5: PWM and Serial Data Transfer — We will dive into
more advanced topics related to the Arduino platform. We will
start with an overview of Pulse Width Modulation (PWM) and
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its use in the Arduino environment. You will learn how to create
a simple LED fade project using PWM, and we will also cover the
various memory architectures in Arduino and how to manage
memory in your projects. Additionally, we will discuss serial data
transfer, including the Arduino serial library and the Arduino SPI
(Serial Peripheral Interface) library. This chapter will help you
expand your understanding of the possibilities and limitations of
the Arduino platform and will provide a solid foundation for more
advanced projects.

Chapter 6: First Arduino Project LED Blink Project — In this
chapter, we will dive into our first project with the Arduino
platform. You will learn how to turn an LED on and off with a one-
second interval, providing a hands-on introduction to the basics of
the Arduino platform and the process of building simple projects.
This project will serve as a starting point for further exploration of
the Arduino platform and the possibilities it offers for electronics
and DIY projects. Get ready to dive in and start blinking those LEDs!

Chapter 7: What if You Don’t Have Arduino - In this chapter, we
will explore the world of circuit simulation with Tinkercad. You will
learn about a simulator and why it is a valuable tool for electronics
and programming projects. You will also learn how to use Tinkercad,
as well as how to create an account and start working with the
platform. We will cover the various options available in Tinkercad,
including coding and circuit design, and you will learn how to
build a simple LED blink project using the Tinkercad simulator. By
the end of this chapter, you will have a solid understanding of how
Tinkercad works, how it can help you build and test your projects
before putting them into physical form, and how different physical
form is from simulation.

Chapter 8: Fundamentals of Arduino - In this chapter, we will
delve into the components and features of the Arduino UNO board.
We will examine the different parts that make up the board and
how they work together to enable you to control and interact with
your projects. You will also learn about the unique features of other
Arduino boards, such as the Leonardo and Pro Micro, and how
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they differ from the UNO. Finally, we will discuss how you can
provide power to your Arduino board and how to ensure that you
are using the correct power source for your specific project needs.
By the end of this chapter, you will have a good understanding of
the Arduino UNO board and be well on your way to creating your
projects with this versatile platform.

Chapter9: Sensor Modules Motor and Display - In this chapter, we
will dive into the world of sensors, modules, and various electronic
components that play a vital role in Arduino. We will learn about
different types of sensors and modules, their functioning, and how
they can be utilized in various projects. We will also explore the
different types of essential electronics components like breadboards,
electric motors, motor drivers, and displays like LCD, OLED, touch
screen displays, and E-Ink displays.

Chapter 10: Projects Using Arduino - In this chapter, we will
cover the various Arduino projects and applications, including
LED Chaser, Brightness Control, turning LED on/off using a
push button, reading distances with an ultrasonic sensor, printing
on LCD and OLED displays, controlling servo motors, reading
heartbeat, controlling AC appliances, creating fire alarms and PIR
sensors, and using touch and force sensors.

Whether you are a student, hobbyist, or simply looking to learn
more about electronics and programming, this book provides a
solid foundation and a wealth of knowledge to help you get started.
I hope this book will inspire you to explore the exciting world of
Arduino and unleash your creativity as you build your projects.

Enjoy the journey!
Sincerely,

Rohan



xi

Code Bundle and Coloured Images

Please follow the link to download the
Code Bundle and the Coloured Images of the book:

https://rebrand.ly/9j2usm8

The code bundle for the book is also hosted on GitHub at https://github.
com/bpbpublications/Arduino-Programming-Projects. In case there’s an
update to the code, it will be updated on the existing GitHub repository.

We have code bundles from our rich catalogue of books and videos
available at https://github.com/bpbpublications. Check them out!

Errata

We take immense pride in our work at BPB Publications and follow best
practices to ensure the accuracy of our content to provide with anindulging
reading experience to our subscribers. Our readers are our mirrors, and
we use their inputs to reflect and improve upon human errors, if any, that
may have occurred during the publishing processes involved. To let us
maintain the quality and help us reach out to any readers who might be
having difficulties due to any unforeseen errors, please write to us at :

errata@bpbonline.com

Your support, suggestions and feedbacks are highly appreciated by the
BPB Publications” Family.

Did you know that BPB offers eBook versions of every book
published, with PDF and ePub files available? You can upgrade
to the eBook version at www.bpbonline.com and as a print book
customer, you are entitled to a discount on the eBook copy. Get in
touch with us at:

business@bpbonline.com for more details.

At www.bpbonline.com, you can also read a collection of free
technical articles, sign up for a range of free newsletters, and
receive exclusive discounts and offers on BPB books and eBooks.



xii

Piracy

If you come across any illegal copies of our works in any form
on the internet, we would be grateful if you would provide
us with the location address or website name. Please contact
us at business@bpbonline.com with a link to the material.

If you are interested in becoming an author

If there is a topic that you have expertise in, and you are
interested in either writing or contributing to a book, please
visit www.bpbonline.com. We have worked with thousands
of developers and tech professionals, just like you, to help
them share their insights with the global tech community.
You can make a general application, apply for a specific hot
topic that we are recruiting an author for, or submit your own
idea.

Reviews

Please leave a review. Once you have read and used this book,
why notleave a review on the site that you purchased it from?
Potential readers can then see and use your unbiased opinion
to make purchase decisions. We at BPB can understand what
you think about our products, and our authors can see your
feedback on their book. Thank you!

For more information about BPB, please visit
www.bpbonline.com.

Join our book's Discord space

Join the book's Discord Workspace for Latest updates, Offers, Tech happenings
around the world, New Release and Sessions with the Authors:

https://discord.bpbonline.com



xiii

Table of Contents

1. BasiC EIECLIONICS ....ccoueeeeeeeeeeeirrrnneneeeecccnsnnneeeeeeessssssseseseesssnnes 1
INtrOAUCTION . ....cviveteeececcteececteec ettt e 1
SEIUCTUTE ..ttt ettt ettt ea e ettt eebeeareaee e 2
ODJECHIVES ...ttt ses 2
ELECEIICIEY vttt 3

SEALIC ELECHTICIEY ..ttt 3
Current EIectriCity......ccovvnrveveeeeieieiiiieiiins e 3
ALOINY ottt ettt ee e et e b e et e e reenteeabeereeanens 4
VOILAZE ...ttt 5
CUITENE vttt ettt et eer e erte v e seeeseesbeeaseesseessebeensennes 5
RESISTANCE ...ttt et e 6
ORIMS LAW ..ttt ettt et vene e 6
Series and Parallel Circuits .........cooeevvevveeereeieeeceeeeeereerereevenenes 6
SCTIES CITCUTE wovoevveeereeeeteieeee e eee et eevr e eanes 7
Parallel CirCUIE .......ooveeeeeeeeeeeeeeeeeeeeeeeeeeee e e 7
How to Calculate ReSiStance...........ccoveeeveveereevevvereereeeeereereneenenns 8
Resistor Color Code.......uumiiiniiiriiiieeieeeeeeeeeeeeeeeeeree e 8
ELECtric TOOIS ..vvivieveeeeeicececteetceeetee ettt e 9
ORININICLCT ..ottt e 9
ATITICLET .ottt eae et e st erea e 9
VOIEICLET ..ot 10
MUIETITCLCT ..ot 10
SOIAETING TFON ..ttt 11
OSCIllOSCOPE ..ttt 11
Microcontrollers and Microprocessors...........cocvveeceeerereeceennen. 12
Difference between Microcontrollers and Microprocessors.. 13
CONCIUSION ..ttt es s erenea 13
Points to reMEMmMDbET ........c.coouiveeiieieeiecrecreteeeeee e 14
Multiple choice qUESIONS.......c.cueueeucuerreicieiriccirirecieeeeceeaene 15

ATISWECT Sttt ettt ettt e e e e e e e e e saaeeeae e e s esssnaeeas 16



xiv

2. Introduction to Arduino.........ccceeveeeecrreeeecenreeeeecsnneeeccsneeeeens 17
INtrOAUCHION....uiiieeieeeeeeee et aees 17
SEIUCTUTE ..ttt sa e e 17
ODJECHIVES ...t 18
Benefits of Using Arduino.........cccceeeueecreeereeereeereecrencnenenens 18
The Arduino Family.......c.cccovvirinnnicccccrceeeeene 19

ATAUINO NANO..c...ooceeveeveeeeeeeeeeeeeee e 20
ATAUING PrO MiMi.....c.ocveeeevireneeeeriereeeieeeeereieeeeeesenne 20
ATAUINO PTO MiCTO ... 21
Arduino Leonardo.............oeeeeeveeeeveeeeeereereiesseeeieesesenns 21

ATAUING MEGA.....oeeeeeeieieirisieeeee et 22

ATAUING ESPIOTA ... 22

Arduino Shields.......ccooeueieieeieeeceeee e 22

What is @ SRIELA? ...........coveveeereieeeeieeeeeeieeeeeeee e 23

Why Do We Need Shields?............ccocvvvmneeevceeeennniaes 23

TYPes Of SHIELAS.........eeveeeeuereerieinieiecceerse e 23
Relay Shield ..........coeeeeececiciennininececeese e 24
MOLOT SHIEIA ... 24
LCD SHield ..., 25
Bluetooth Shield ............c.cooeeveeeeeeeeeeereieeeeeeeeeeeveenn, 25

Learning Arduino.........cccceveeeininicenninceeecereeeeeeeeenenene 26
What Actually is Arduino?.........ccccceveeenneceniniccnineccrnnneenes 26
AVR .ottt s e ananaes 26
Official Arduino Boards and Clone Arduino Boards.............. 27

Arduino By-Product...........ccevveeecceennnneiccsenneecaes 27

Fake ATAUINO .......ceocveeeeveeeieeeeeeeeeeeeeeeeee e 28
Buying Your Own Arduino Board..........cccceeecnininccinninceennne. 28
CONCIUSION ...ttt sne 28
Points to remember.........c.coveueeieeireeeee e 28
Multiple Choice QUESHIONS .....c.cevvurerirererereereeerereeiereeeieirereeenes 29

ATISWETS.ectveeeeieeeteeeieeeteseete et e st e s e e teeseesseesseesstesnseenseans 30

3. Communication with Arduino..........ccceeeeevveereeivrneeccisneeeenns 31
INtrOAUCHION....c.iiteeetcteeetetete ettt 31

SEIUCTULE ottt ettt ee et e e e ett e e esateesesabeesesteeesssssesesneesan 31



ODJECHIVES ...t 32
Interacting with Arduino ..., 32
Terminology......coviecueiriicieirccrrcce e 33
Arduino IDE ....c.couiiiiiiiirceeeeeeeeeee et 33
WIRAOWS OS ...ttt 35
Installation of Arduino IDE..........ccccccovmeeeevcceeennnenes 35
Installation Using Installer.............ooeeevcvecrennnnececnne 35
Installation Using Windows Zip ..........c.cccccovvvnenvevecucnne. 37
Installation Using Windows Store .............cccoevvvnecucee. 39
Arduino IDE Interface.......cccocovvveeueineniieieineceiriseeeiseneenennenes 40
Menu Bar........ccvvviviiiiiiiiiiiiciic 42
FAlE ettt e 42

EQIt oottt 43
SKEECH. ..o 45

TOOIS ...t e 45

HEIP. ..ot 47

TOOL BAT ...ttt 48
TEXt EAIEOT .....ecvvieieieieiceieieiese e 48
SEALUS BAT . 49
Message WitldOW..........c.cccvernneeeeecieieeeneneccicieeeseneenes 50
BOArd StAtUS BAT ...ttt 50
Progress Bar ..o 51
CADIE.....ooeeiiiieeeese e 51
CONCIUSION ..ot 52
Points to Remember ........c.ccceeureirnnnnncccccceceeeeeeenes 52
Multiple Choice QUESHIONS .....c.ceveurerrrerereeereeerereeiereeeieirereeenes 53
ATSWET Sttt 54

4. Programming with Arduino IDE .........c..ccceeevuininncnennnnnne 55
INtrOdUCHON ...t 55
SEIUCTUTE .. 55
ODJECHIVES ...ttt 56
Void in Arduino IDE ... 56

VATTIADIES ettt e e e et s e et e e eeeenee 57



xvi

Datatypes..........cccvvviviiiiiininiiiiiiiiiiici 58
Different Types of Datatypes............coceceeeccccvnerereneeennne. 58
Variable NAMe .............coooevvvveeeeeeieeeee e 60
VLU ...ttt 60
Syntax of Datatypes........c.cvceeureeeureeeuneeerneeerneeeineeerneeennesessesessesenes 60
Comparison OPerators........ccovecerieueirieninieineieenieresseneeneenene 61
Arithmetic OPerators ........covveveveereeeerercrereieieieeresiseseseseseeseene 61
Some Basic Commands of Arduino IDE ..........cccccecevniurirnenee. 62
Constants in Arduino IDE ..o 63
Further syntaX........cccoecncenniieecceecceeee e 64
LOOPS. ettt 65
Variable Scope and Qualifiers...........coceeviveeurninineieneccrinines 67
Importing Libraries.........cccoveenevcernenicnneerrceeeenennne 68
The need for a Library in Arduino IDE..................cccccoeuucc. 68
Ways of Importing @ LiDrary...........ccccvvvnencecceennnnenes 68
CONCIUSION ..ottt 72
Points to remember ..o 72
Multiple Choice QUESHIONS .....c.coveurirererereeeeeerereeierceeieireneeenes 74
ANSWETS ..ottt sttt b e et es 75
5. PWM and Serial Data Transfer.........ccccceevuerrueriverircnnserssnnenne 77
INtrOAUCHON ... 77
SEIUCHUTE ...ttt 77
ODJECHIVES ...ttt 78
Pulse Width Modulation (PWM) .......ccoeveieiieieeeeeeeereeeenenen 78
PWM i1 ATAUINO ..ot 79
LED Fade Project ....c.covecueereccininicecininecieeeeceeisieeceeeseesesenene 79
TRINGS TEQUITEA. ... s 80
CONMECEION .ttt 80
COC .ottt 80
Arduino MemOTY .....cccueueeeueueirieecieinineeereeneneseseiseeeseseesesessaseenes 81
Memory Architectures........ooeeueureevcuerrereceeeniccirineceereeeeeenenne 82
Modern ArCRILECHUTES .......oueueeeeeeeireeieiiiseeeeeeeeee e 82
Arduino Boards ArchitectUures.........coceeveueeeeeeneneneeeinienennn, 83

MEMOTY EYPES...uoviiiiiiiiiiiiiieicicicc e 83



Serial Data Transfer ..........coceevveerreneenneeerreeeeseceeeenene 84
Parallel iNterface...........ccevrmeneneccueeerreicceese e 84
Serial iNLETfaCE. .......c.ovveeeieecierereieeseeeceee e, 85

Arduino Serial ..o 85
Serial COMMUNICALION ..........cvuvurereiiicrererererireeecereeeeene 86
Getting Started with Arduino Serial............ccccoevvnnecncce. 86

Arduino SPI ... 88
ATAUINO I2C.......cooooieiiiecceieree et 90

Why 12C is different from SPI .............cccccccovevvvvvnnnnnnne. 90

CONCUSION ..t 91

Points to remember ..o 91

Multiple choice qUESHIONS......c.c.cueueueuririrererireerecereiceieereieireeens 92

ATISWETS ..ot 93

6. First Arduino Project LED Blink Project ...........cccceeueeuernncene 95

INtrOdUCHION ...ttt 95

Components Needed ..o 95

CONNECTIONS ..ot 96

COAC ittt 97

CONCIUSION .ttt eeae 97

Points to remMember........c.coveeueuriecnirineccneceeece e 97

L R T=E] 00 ) o KT TR 98

7. What if You Don’t Have Arduino ...........coeevveneeinecsncnnecnenns 929

INtrOdUCHON. ...t 99

SEIUCTUTE .. 99

ODJECHIVES ...ttt 100

What is the simulator?.........ooeeveeneencieccccccrereee 100

Getting Hands-on with Autodesk® Tinkercad® ..................... 100

Creating an account on Autodesk® Tinkercad® ..................... 101

Working on Autodesk® Tinkercad® ..........cccovvicevinniccnnnenes 103
Options in Autodesk® Tinkercad® ..........cccovvvevevcucnnne. 104

Editor panel..........coeeeceeueueenneniniccceienneeececenens 104
Main Panel ..........ccoocevveverveeieicieiiiiiieeeee e 105
COMPONENLS....uoviiiiiiiiiiiiiiciiiiicc s 106

Coding in Autodesk® Tinkercad® .........ccccoooveeenricrrninccnnnn. 107



xX0iii

BIOCK ..ottt 109
BIOCKS + TEXE ..ottt 109
TEXE ettt 110
LED Blink Project using Autodesk® Tinkercad® ................... 110
CONNECLION ..ttt 111
GOttt 111
SIMULALION .t 112
Simulator versus Physical - what would be better?............... 113
CONCIUSION ..ottt 113
Points to remember........c.coceeeveieeirnnrnr e 113
Multiple choice qUESHIONS......c.c.cueuevruririreririerereeeccciercreieiens 113
ANSWETS ..ottt sa ettt ene s 114
8. Fundamentals of Arduino..........ccceeveevveevvcrienirecnncnsennncnne 115
INtrOAUCHON ... 115
SEIUCTUTE ..t 115
ODJECHIVES ...ttt 116
Components of Arduino UNO ......c.ccocveeinnicrenenccninenccnnnn. 116
Special Feature of Leonardo and Pro Micro.........cccceeeeucuenee. 119
Giving energy to Arduino ........coceceevrereceeuricecneneneeceeeneneeerenene 120
CONCIUSION ...ttt 122
Points to remember........oovviviiiniiieeeeeee e 123
Multiple Choice QUESHIONS ......couvvevevreecreirecieirinececeeirecrenene 123
ADSWETS ..ttt ettt ettt et 124
9. Sensor Modules Motor and Display .......ccccevervuccrucnruecnnee. 125
INtrOAUCHON ... 125
SEIUCTULE .. 126
ODJECHIVES ...ttt 126
SENSOIS .t 127
MOAUIES ... 128
Basic Electronics COMpPONents........ovevevereereecercmercverereneneenenns 133
Breadboard........coceeveiiiii s 135
Electric MOtOT ..ot 135
Brushed DC m00TS......ccvueeeieeisininieiseeisieieeieieeesesesenees 136

Advantages of brushed DC Motors............cccccvueurenenee. 136



Limitations of brushed DC MOotors.........cocoeevevevuennne. 136
Brushless DC MOTOTS......c.ovuveeeeeeeceeiereirininiseeeisineneneeaeaes 137
Advantages of Brushless DC Motor .............cccccuereunene. 137
Disadvantages of Brushless DC Motor ...............cc.c...... 137

DC Servo MOtOrs........ccuvvvvueviiiiiiiiiiiiiiiiiiiicicicccici 138
Advantages of DC Servo Motors..........oveevecececucueurenenne. 138
Disadvantages of DC Servo Motors.........c.cveevercececnnne. 138

DC Stepper MOtor .........ccovviveiviciniiiiiiiiiciciciciciiccinns 139
Advantages of DC Stepper Motors........coevevevececuereenenn. 139
Disadvantages of DC Stepper Motors..........ccvveeueuene. 139

BO MOTOTS....oouiiiiiiiiiiiiiic e 139
Water Pump MOtOT ....c.coviiviniiiiiciicccicccccnrceeeeenen 140
MOLOr DIIVETS ...oviiiiiiiiiiiiiiccc e 141
DISPLAYS ..o 141
Types of electronic displays ...........oeeeeevececeennenenccenenne 141
LCD et 142
OLED DiSPlay......cccvuvieeiririceiniicieirieereecceeeeeieeneeeesenene 142
Touch Screen Display ......c.cooceuevviceirnicenecereeeeeenne 143
E-Ink DiSPIays .....ccceuvuiierriieierriieieieeeeecereeseeeeiee e 143
CONCIUSION ..t 144
Points to remember..........cccoveiinneiinniiccecees 144
Multiple choice qUESTIONS......ccc.ceueveurueveireriririreereeeeeneieenee 145
ATISWETS ..ot 146
10. Projects Using Arduino.........c.cceeeeeveenrueesecnseensnecnnccseeenneees 147
INtrOdUCHON ...t 147
SEIUCTUTE .. 147
ODJECHIVES ...ttt 148
LED CRhaser .....c.cvieueuriecieirinieieinineecieneeesesescsesseseacsesseseeseseene 148
Materials TeqUITed..........ovueueueececiinininirieecccccccceee 148
CONNECHION ... 149
GOttt 150
LED brightness CONtrol.........c.ccceeeecrniccnnincrerneeceeirececnnen. 153
PWM Pif....cooiiiiiiniiiiiniiiiiciintcieeesieseece e 153



xXx

CONNECLION ... 153
COUE ...ttt s 154
Turning LED On/Off using Push button ..........ccccccoevcucuencs 155
Materials reqUiTed..........c.cceevernneniiciccieeriecccenenns 155
CONNECLION ... 156
COUE ..ttt s 156
IR Sensor Light On/OfF ..o 157
Materials ROQUITEd.............c.covvereniceceeerniecceieirnens 157
CONNECLION ... 158
COUE ..ottt 159
Printing on LCD ..o 159
Materials reqUited............ccceevrnneneiciceeercccienenns 160
CONNECLION ... 161
COUE ..ottt 162
Servo Motor CONtrol.......cocucveeicueiriceieeceeceeeenne 163
Materials reqUired..........c.ccceuveurnneneicieeieerecccienenns 163
CONNECLION ... 164
COUE ...ttt 164
Heartbeat reader..........coccoeuviecininncciriceccesccenes 165
Materials reqUited............ccceevrnneneiciceeercccienenns 165
CONNECLION ... 166
COUE ...ttt 167
Controlling AC Appliances Using Arduino..........ccceceeuuunee. 168
Materials reqUitTed..........c.ccceuvernneneiceeeerecccenenns 168
CONNECLION ... 169
COUE ..ottt 170
Fire alarm Arduino ..o 170
Materials reqUitTed..........cccoceuvernneriicieeeeneeccenenns 170
CONNECLION ... 171
COUE ..ot 172
PIR $enSOr Arduino .......c.ceeeeeeurmneecuerniiereeeeneeseceneeeesenene 173
Materials reqUired..........c.ccceueeurnneniiciceieenecccienenns 173

CONMECLION e eeeeeeiieee e eeeeet e ee e e e essssivaeeee e s essssaans 174



COUR..cooeoeeeeeeeeeeeeeseee e 174
Touch sensor Arduino .......cccceeeeevieecieieeeeeeeeeeere e 176
Materials reqUired..........c.ccoceuvvurnneneicieeieenecccenenns 176
(@07 777100 £ To ) S 176
COUR..cooeoeeeeeeeeeeeeeseee e 177
Force sensor Arduino .........cceeeeeeeeeveeeeeseeeeseeee e 177
Materials reqUitTed..........c.ccoeevernneneiceeeerececienenns 178
(@07 7771100 £ T S 178
COUR..ooeoeeeeeeeeeeeeeeeeeee et 179
CONCIUSION ..ottt 180
Points to remember...........ccooveeieeirieeeeeee e 180
Multiple choice qUESTION .....c.c.cveueveveiririririreeecccccciceeieeees 180
ATISWETS .veneieieeieieiese e seeetete st esteste s e s e sseese s essessassassesseessensenns 181



