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Learning Outcomes— —

At the end of the session, the students should be able to:

* Explain what Arduino-is and 1its role - electronics and application
development.

* Describe the history and development of Arduino boards.

* Identify the different types of Arduino boards and their
characteristics.

* Identify the major parts and components of an Arduino board and
explain their functions.

* Describe common applications and uses of Arduino 1n real-world

projects.
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Whatis Arduino?

Arduino Is a small electronic poard that we can
program to do different tasks.skplt can control
things like LED lights, motors, sensors, and
displays.




History and limeline of
Arduino Boards




& 787

Arduino was created Iin 2005 In Italy as an affordable
and easy-to-use.tool for students. It was designed to
help students learn electronics and programming
without needing expensive or complicated equipment.
After Its creation, different Arduino boards were

developed and improved to support various types of
projects.
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During the 2010s, Arduino became more popuEr
among students, hobbyists, teachers, and developers
because It was simple to learn and useful for creating
electronic projects. Today, Arduino Is widely used In
robotics, automation, smart devices, and school
projects. It continues to be a popular tool for learning

and developing new Ideas using electronics and
programming.
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Ditferent Types of Arduino
Boards
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The Arduino Uno IS the most
common Arduino board. It1s easy to
~ use and best for beginners and
simple projects.
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The Arduine Mega has many Input
and output pins. It is useful for large
“projects that need many Sensors,
lights, or other components.
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Arduino Nano




The Arduino Naneois.a small
Arduino.board. It i1s useful for
projects where there IS not much
space.




- - vs # 3
. st S——— —— v

ve

. " - - o

.\IA‘ - ~
A . e Py g \ R S~

p’ - . = s l.,,. A,' — S o 4 '
LY - WA A 'ﬂ" d

E 8

1




A

The Arduino Leonardo can act like
a computer Keyboard or mouse when
connected toa computer. This makes
It useful for projects that control a
computer.
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The Arduine Micro IS another small
and compact board. It.Is good for
projects where you need Arduino
functions but have limited space.




Parts of Arduino
Boards
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Reset Button
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DC Power Jack




Digital I/O Pins (0-13)




Power Pins
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Analog Input Pins
(A0-A5)







Voltage Regulator




Built-in LED (L)
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Crystal Oscillator
(16 MHz)




ICSP Header




Usage and
Application
of Arduino




Usage of Arduino

IS an open-source electronics platform used to
buitld digital devices and Interactive objects
that can sense and control physicals things.




APPLICATION
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USES

1. Home Application

Lights and fans, Air Conditioning and
thermostats, Door.looks and security cameras,

Energy monitoring systems.

1. Health Monitoring

Heart rate monitors, Pulse oximeters
(oxygen levels), Fitness Trackers, Portable

ECG devices.

1. Agriculture and Smart Farming

Automated Irrigation systems, Soil moisture

monitoring, Weather statio
temperature and rainfall, Cro
monitoring.

NS for
0 health
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APPLICATION USES™ —

Simple kits help students learn coding,
electronics, and.robotics, Hands-on projects
make learning fun and practical, Encourages
problem-solving creativity, and teamwork.

1. Education and L.earning

Process control systems, Temperature and
1. Industrial Automation pressure monitoring, Conveyor belt
automation, Quality testing devices.

Air quality monitoring, Water quality testing,
1. Environmental Monitoring Weather data collection, Wildlife tracking
devices.
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Learning Outcomes

At the end of the session, the students should be able to:

» Explain the purpose and features of the Arduino IDE.

* Install the Arduino IDE on a computer.

 Install and configure.the required Arduino drivers for Windows

OS.
» Configure the Arduino IDE to recognize and communicate with

an Arduino board.
* Verity the mstallation by connecting an Arduino board and
uploading a sample program.

T =5




207

ent

What is Arduino Integrated Deve(icfpm

Environment?
To program the Arduino, you need software where you can write

and upload the code. This task Is performed by the Arduino IDE.
Due to the variationin-the type of operating system installed In
Windows, Mac OS X, and Linux, there was a need to develop a
platform that could work well for every OS. The IDE which
refers to integrated Development Environment Is a software used
for writing codes that control Arduino in programming languages
o - like C and C++.
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The Arduino Integrated Development
Environment or Arduino Software (IDE)

Contains a text editor for writing code, a message
area, a text console, a toolbar'with buttons for
common functions and a series of menus. It connects
to the Arduino hardware to upload programs and
communicate with them.
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Purpose of the Arduino I.DGE

Code Creation: Write Instructions for hardware using a
simplified version of C and C++.

Compilation: Translate human-readable source code Into
binary machine code that microcontrollers can run.
Deployment: Transfer the compiled program via USB cable
straight to the physical board without extra hardware.

Debugging & Testing: Monitor live sensor values and data
exchange coming from the hardware.

— @
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Key Features of the Arduino IDE —

Text Editor: Write and edit code with syntax
highlighting and line numbering support.

Toolbar Controls: Quick buttons to verify (compile)
code and upload it to the board.

Serial Monitor and Plotter: View real-time text and
graphs sent from the board to your computer.
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Library Manager: Easily download and install pre-
written code packages to support sensors, motors, and
displays.

Board Manager: Install and switch core files for
various hardware chips like AVR, ARM, or ESP32.
Modern Additions (IDE 2.x): Features like code auto-
completion, live debugging, and cloud sketchbook
Integration.
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Bring Your Projects to Life with Arduino Software

An experimental lightweight editor developed by Arduino Lab |1 supports connecting a board,
uploading code, transiemming fles, and Inciudes an interactive

Software Support
Get heip using Arduino 1DE 10 write and upload sketches.

Download thank you
Thank you for downloading! You're always welcome 10 sign up in
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Arduino IDE 2.3.8
Release notes

The mew major releaie of the Arduing 1D iy faster and even more
powerfull in aSARION 10 4 MOre MOSHIN ety and 8 MOre FELPONSIVe
interface ® features svtocompietion, Code navigation, and even & live

gebugper For more detaly, (heck 1he Arduine IDE 2.0 documentation

. DOWNLOAD
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Configuring the Arduino IDE to Recégﬁﬁd

Communicate with an Arduino Board
After installing the Arduino IDE and the necessary drivers, the Arduino
board must be connected to the computer using a USB cable. The

Arduino IDE needs to be configured correctly to communicate with the
connected board.

First, connect the Arduino board to the computer. Open the Arduino IDE
and select the appropriate Arduino board from the Tools > Board menu.

The correct board must be selected because different Arduino boards may
use-different configurations.
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Next, select the correct communication port under Tools > Port. The
port 1S used by the computer to communicate with the Arduino
board. If the Arduino 1s properly connected and its driver Is
Installed, the board should appear as an available port.

After selecting the board and port, the Arduino IDE Is ready to
communicate with the Arduino. A simple program can then be
compiled and uploaded to check If the configuration Is working
correctly.

z =
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Verifying the Installation by Creating aEnd
Uploading a Simple Program

One of the easiest ways to verify an Arduino installation is
by using the Blink program. The Blink program makes the

bullt-in LED on. the ~Arduino board -turn on and off
repeatedly.




& 787

O —

A simple Blink program uses the setup() function to configure the
LED pin as an output and the loop() function to repeatedly turn the
LED on and off. After writing or opening the program, the Verify
button can be used to check the code for errors. Once the program
successfully compiles, the Upload button can be selected to transfer
the program from the computer to the Arduino board.

If the upload Is successful, the built-in LED on the Arduino should
blink repeatedly. This confirms that the Arduino IDE, drivers, board

selection, and communication port are properly configured.
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