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Overview

In this lesson, you will learn how to program your UNO R3 controller board to blink the Arduino’ s
built-in LED, and how to download programs by basic steps.

In addition, we need to learn how to add libraries for which, we can use library functions in future
learning to expand Arduino functions more easily.

Component Required
(1) x Elegoo Uno R3

Principle

The UNO R3 board has rows of connectors along both sides that are used to connect to several
electronic devices and plug-in 'shields' that extend its capability.

It also has a single LED that you can control from your sketches. This LED is built onto the UNO R3
board and is often referred to as the 'L' LED as this is how it is labeled on the board.

You may find that your UNO R3 board's 'L' LED already blinks when you connect it to a USB plug.
This is because the boards are generally shipped with the 'Blink' sketch pre-installed.

In this lesson, we will reprogram the UNO R3 board with our own Blink sketch and then change
the rate at which it blinks.

In Lesson, you set up your Arduino IDE and made sure that you could find the right serial port
for it to connect to your UNO R3 board. The time has now come to put that connection to the test
and program your UNO R3 board.

The Arduino IDE includes a large collection of example sketches that you can load up and use.
This includes an example sketch for making the 'L' LED blink.

Load the 'Blink' sketch that you will find in the IDE's menu system under File -> Examples -> 01.Basics.
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Since we are going to change this sketch, the first thing you need to do is save your own copy.
From the File menu on the Arduino IDE, select 'Save As.'
and then save the sketch with the name 'MyBlink".
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You have saved your copy of 'Blink' in your sketchbook. This means that if you ever want to
find it again, you can just open it using the File -> Open Recent.
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Attach your Arduino board to your computer with the USB cable and check that the
'Board Type' and 'Serial Port' are set correctly.
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picture.
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The Arduino IDE will show you the current settings for board at the bottom of the window.

enuino Uno on COMS




Click on the 'Upload' button. The second button from the left on the toolbar.

o Lipload

If you watch the status area of the IDE, you will see a progress bar and a series of messages.
At first, it will say 'Compiling Sketch...". This converts the sketch into a format suitable for
uploading to the board.

Arduina/Genuine Uno on COM4

Next, the status will change to 'Uploading'. At this point, the LEDs on the Arduino should
start to flicker as the sketch is transferred.

Sketch uses 930 bytes (2%) of program storage space. Maxim

Global wvariables use 9 bytes (0%) of dynamic memory, leavi

12 Arduina/Genuine Uno on COM4

Finally, the staus will change to 'Done".

ketch uses 930 bytes (2%) of program storage space. Maxim

lobal wvariables use 9 bytes (0%) of dynamic memory, leavi

Arduina/Genuino Uno on COMS

The other message tells us that the sketch is using 930 bytes of the 32,256 bytes available.
After the 'Compiling Sketch.." stage you could get the following error message:

Froblem uploading to board. See hitpiwww.arduino.ccl/en/d

Arduine/Zenuino Uno an COMA

It means that your board is not connected at all, or the drivers have not been
installed (if necessary) or that the wrong serial port is selected.

If you encounter this, go back to Lesson 3 and check your installation.

Once the upload has completed, the board should restart and start blinking.




Code:

Note that a huge part of this sketch is composed of comments. These are not actual program
instructions; Rather, they just explain how the program works.
They are there for your benefit.

The Sketch start with

/*
Blink
Turns an LED on for one second, then off for one second, repeatedly.

This example code is in the public domain. http://www.arduino.cc/en/Tutorial/Blink
*/

// the setup function runs once when you press reset or power the board

/l
[Further Syntax]
Description

Line comments are lines in the program that are used to inform yourself or others about the way
the program works. They are ignored by the compiler, and not exported to the processor, so they
don’ t take up any space in the microcontroller s flash memory. Comments' only purpose is to help
you understand (or remember), or to inform others about how your program works.

Asingle line comment begins with // (two adjacent slashes). This comment ends automatically at
the end of a line. Whatever follows // till the end of a line will be ignored by the compiler.

I**/
[Further Syntax]
Description

The beginning of a block comment or a multi-line comment is marked by the symbol
/* and the symbol */ marks its end. This type of comment is called so as this can extend over
more than one line; Once the compiler reads the /* it ignores whatever follows until it encounters a */.

The first block of code is :

void setup() {

// initialize digital pin LED_BUILTIN as an output.
pinMode(LED_BUILTIN, OUTPUT);

1

In this case, there is just one command there, which, as the comment states tells the Arduino board
that we are going to use the LED pin as an output.

[Sketch]
Description

The function is called when a sketch starts. Use it to initialize variables, pin modes, libraries

initialisation, etc. The function will only run once, after each powerup or reset of the Arduino
board.




[Further Syntax]
Description

Curly braces (also referred to as just "braces" or as "curly brackets") are a major part of the
C++ programming language. They are used in several different constructs, outlined below,
and this can sometimes be confusing for beginners.

An opening curly brace { must always be followed by a closing curly brace }. This is a condition

that is often referred to as the braces being balanced. The Arduino IDE

(Integrated Development Environment) includes a convenient feature to check the balance of
curly braces. Just select a brace, or even click the insertion point immediately following a brace,
and its logical companion will be highlighted.

Unbalanced braces can often lead to cryptic, impenetrable compiler errors that can sometimes

be hard to track down in a large program. Because of their varied usages, braces are also incredibly
important to the syntax of a program and moving a brace one or two lines will often dramatically
affect the meaning of a program.

Itis also mandatory for a sketch to have a 'loop' function.

// the loop function runs over and over again forever

void loop() {

digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second

digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW
delay(1000);// wait for a second

}

Loop : Unlike the 'setup' function that only runs once, oppositely, the loop function runs constantly.
digitalWrite(Pin num , HIGH/LOW):Write a HIGH or a LOW value to a digital pin.

If the pin has been configured as an OUTPUT with pinMode(), its voltage will be set to the
corresponding value: 5V for HIGH, OV (ground) for LOW.

delay(ms):Pauses the program for the amount of time (in milliseconds) specified as parameter.
(There are 1000 milliseconds in a second).

ms : the number of milliseconds to pause.(range:0~4394967295).



Inside the loop function, the commands first of all turn the LED pin on (HIGH),
then 'delay' for 1000 milliseconds (1 second), then turn the LED pin off and pause for another second.

You are now going to make your LED blink faster. As you might have guessed, the key to this lies in
changing the parameter in () for the 'delay' command.

30/ the loop function runs over and over again forever

31 woid loop () {

32 digitalWrite (LED_BUILTIN, HIGH): // twn the LED on (HIGH iz the wolt

33 dela« £ wait for a second

digitalWrite (LED_BUTLTIN, LOW); S twrn the LED off by making the wo

delay(500) | <4m S wait for a second

B Lad L)
L9y }

[+E]

This delay period is in milliseconds, so if you want the LED to blink twice as fast, change the value
from 1000 to 500. This would then pause for half a second each delay rather than a whole second.

Upload the sketch again and you should see the LED start to blink more quickly.

Installing Additional Arduino Libraries

Once you are comfortable with the Arduino software and using the built-in functions, you may want
to extend the ability of your Arduino with additional libraries.

What are Libraries?

Libraries are a collection of code that makes it easy for you to connect to a sensor, display, module, etc.
For example, the built-in LiquidCrystal library makes it easy to talk to character LCD displays.

There are hundreds of additional libraries available on the Internet for download. The built-in libraries
and some of these additional libraries are listed in the reference. To use the additional libraries,

you will need to install them.

How to Install a Library

1) Importing a .zip Library

Libraries are often distributed as a ZIP file or folder. The name of the folder is the name of the library.
Inside the folder will be a .cpp file, a .h file and often a keywords.txt file, examples folder, and other
files required by the library. Starting with version 1.0.5, you can install 3rd party libraries in the IDE.
Do not unzip the downloaded library, leave it as is.

In the Arduino IDE, navigate to Sketch > Include Library. At the top of the drop down list, select the
option to "Add .ZIP Library""
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void setup() |
J/f put your setup code here, to run once:

1

void loop()

// put your main code here, to run repeatedly:

Return to the Sketch > Import Library menu.

You should now see the library at the bottom

of the drop-down menu. It is ready to be used

in your sketch. The zip file has been expanded

in the libraries folder in your Arduino sketches
directory.

NB: the Library will be available to use in sketches,
but examples for the library will not be exposed in
the File > Examples until after the IDE has restarted.

uino Uno on COM4

2) Using the Library Manager

To install a new library into your Arduino IDE you can use the Library Manager
(available from IDE version 1.8.9). Open the IDE and click to the "Sketch" menu and then
Include Library > Manage Libraries.
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ArduinoHttplient by Arduine Version 0.1.0 TNSTALLED
[EXPERIMENTAL] Easily interact with web servers from Arduino, using HTTP and WebSocket's. This library can be used for HTTP
(GET, POST, PUT, DELETE) requests to a web server, It also supports exchanging messages with WebSocket servers, Based on
Adrian McEwen's HttpClient library,

More info

ArduinoSound by Arduing
[EXPERIMENTAL] A simple way to play and analyze audio data using Arduino. Currently only supparts SAMD21 boards and 125
audio devices,

More info

Audio by Arduino Version 1.0.4 INSTALLED
Allows playing audio files from an SD card. For Arduine DUE only. With this library you can use the Arduine Dus DAC outputs to

play audio filga.
The audio m'must be in the raw .wav format,

Maore info

Arduino Version 1.0.2 INSTALLED

[Select version
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[EXPERIMENTAL] Easily interact with web servers from Arduing, using HTTP and WebSocket's. This library can be usad for HTTP
(GET. POST. PUT, DELETE) requests to a wab sarvar, It alsa supports exchanging messages with WabSockat servers. Basad on
Adrian McEwen's HttpClient library.

More info

Arduine Sound by Arduino
[EXPERIMENTAL] A simple way to play and analyze audic data using Arduino. Currently only supperts SAMDZ21 boards and 125
audio devices.

Mare info

Audic by Arduinoe Version 1.0.5 INSTALLED
Allows playing audic files from an SD card. For Arduine DUE only. With this library you can uss the Arduine Dus DAC outputs to
play audio files,

| Downloading libvariss index Dowrloaded tBkb of 2ikb | Caneel

Finally click on install and wait for the IDE to install the new library. Downloading may take time
depending on your connection speed. Once it has finished, an Installed tag should appear next
to the Bridge library. You can close the library manager.
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Adrian McEwen's HttpClient library,
More infa

ArduinoSound by Arduine

[EXPERIMENTAL] A simple way to play and analyze audic data using Arduino. Currently anly supperts SAMD21 boards and 125
audio devices.

More infa

Audio by Arduino Version 1.0.5 INSTALLED

Allows playing audio files from an 5D card. For Arduino DUE only. With this library you can use the Arduino Due DAC outputs to
play audio files,

The audio files must be in the raw .wav farmat.
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T
|Select version w || Tnstall |

AudioFrequencyMeter b, Arduino Version 1.0.2 INSTALLED
Get the fundamental pitch of an audic signal Allows the Arduine Zera and MKR1000 to sample a genaric input audic signal and
get the fundamental pitch

Mare infa

ou can now find the new library available in the Include Library menu. If you want to add your own
library, open a new issue on Github.
Those two are the most common approaches. MAC and Linux systems can be handled likewise.
The manual installation to be introduced below as an alternative may be seldom used and users
with no needs may skip it.




3) Manual installation

To install the library, first quit the Arduino application. Then uncompress the ZIP file containing

the library. For example, if you're installing a library called "ArduinoParty", uncompress ArduinoParty.zip.
It should contain a folder called ArduinoParty, with files like ArduinoParty.cpp and ArduinoParty.h inside.
(If the .cpp and .h files aren't in a folder, you'll need to create one. In this case, you'd make a folder called
"ArduinoParty" and move into it all the files that were in the ZIP file, like ArduinoParty.cpp and
ArduinoParty.h).

Drag the ArduinoParty folder into this folder (your libraries folder). Under Windows,
it will likely be called "My Documents\Arduino\libraries". For Mac users, it will likely be called
"Documents/Arduino/libraries". On Linux, it will be the "libraries" folder in your sketchbook.

Your Arduino library folder should now look like this (on Windows):
My Documents\Arduino\libraries\ArduinoParty\ArduinoParty.cpp
My Documents\Arduino\libraries\ArduinoParty\ArduinoParty.h

My Documents\Arduino\libraries\ArduinoParty\examples

or like this (on Mac and Linux):
Documents/Arduino/libraries/ArduinoParty/ArduinoParty.cpp
Documents/Arduino/libraries/ArduinoParty/ArduinoParty.h
Documents/Arduino/libraries/ArduinoParty/examples

There may be more files than just the .cpp and .h files, just make sure they're all there.

(The library won't work if you put the .cpp and .h files directly into the libraries folder or if they're
nested in an extra folder. For example: Documents\Arduino\libraries\ArduinoParty.cpp and
Documents\Arduino\libraries\ArduinoParty\ArduinoParty\ArduinoParty.cpp won't work).

Restart the Arduino application. Make sure the new library appears in the Sketch-
>Import Library menu item of the software. That's it! You've installed a library !




