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Company Profile

Established in 2011, lafvin is a manufacturer and trader specialized in research,development and production of 2560 uno,nano boards,and
all kinds of accessories or sensors use for arduino,rasperrry.We also complete starter kits designed for interested lovers of any levels to
learn Arduino or Raspberry.We are located in Shenzhen,China.All of our products comply with international quality standards and are

greatly appreciated in a variety of different markets throughout the world.

Customer Service

We are cooperating with a lot of companies from diffirent countries.Also help them to purchase electronic component products in
china,and became the biggest supplier of them. We look forward to build cooperate with more companies in future.

By the way,We also look forward to hearing from you and any of your critical comment or suggestions.Pls email us by
lafvin_service@163.com if you have any questions or suggestions.

As a continuous and fast growing company. We keep striving our best  to offer you excellent products and quality service.

Our Store

Aliexpress store: https://www.aliexpress.com/store/1942043

Brand in Amazon:LAFVIN

Product Catalog
https://drive.google.com/drive/folders/O0BwvEeRN9dKIIbIZING00TkhY bGs?usp=sharing

2/78


mailto:lafvin_service@163.com
https://www.aliexpress.com/store/1942043
https://drive.google.com/drive/folders/0BwvEeRN9dKllblZING00TkhYbGs?usp=sharing

Tutorial

This tutorial include codes,labraries and lessons. It is designed for beginners. It will teach every users how to assembly the smart robot
car kit and use Arduino controller board, sensors and modules.
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Packing list

UNO R3 with Cable 1PCS | V5 Expansion Board 1PCS Ultrasonic Sensor 1PCS
< < '

l,J B 3 i o I /

Servo Motor(SG90) 1PCS F-F Dupont Wire 20PIN

. \ 2
Tires 2PCS
DC Motor 2PCS

Screw Kit 1 Set Screwdriver 1PCS Bunding Belt 2PCS

Acrylic Chassis 1PCS

Cell Box 1PCS

Ultrasonic Holder 1PCS

-
<
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Lesson 1 Installing IDE
Introduction
The Arduino Integrated Development Environment (IDE) is the software side of the Arduino platform.

In this lesson, you will learn how to setup your computer to use Arduino and how to set about the lessons that follow.

The Arduino software that you will use to program your Arduino is available for Windows, Mac and Linux. The installation process is

different for all three platforms and unfortunately there is a certain amount of manual work to install the software.

STEP 1: Go to https://www.arduino.cc/en/Main/Software and find below page.

Windows installer
Windows zIP file for non admin install

ARDUINO 1.8.0 Windows npp: Get 58

The open-source Arduing Software (IDE) makes it easy o
write code and upload it to the board. It runs on
Windows, Mac G5 ¥, and Linux. The envirgnment is
written in Java and based on Processing and other open-

Mac OS X 10.7 Lion or newer

source software. Lirux 32 bits
This seftware can be used with any Arduino board. Linux 64 bits
Refer to the Getting Started page for Instaliation Linux ARM

instructions.

Release Notes
Source Code
Checksums (sha512)

The version available at this website is usually the latest version, and the actual version may be newer than the version in the
picture.
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http://www.arduino.cc/en/Main/Software

STEP2: Download the development software that is compatible with the operating

system of your computer. Take Windows as an example here.

Windows installer
Windows zIp file for non admin install

Windows app | Get 13 |

Mac OS X 10.7 Lion or newer

Linux 22 bits
Linux 64 bits
Linux ARM
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Click Windows Installer.

Support the Arduino Software

Consider supperting the Arduino Software by contributing to its development. (US tax payers, please note this contribution
Is not tax deductible). Learn more on how your contribution will be used

$3 $5

Click JUST DOWNLOAD.

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED
TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
WITH A SMALL CONTRIBUTION! REMEMBER: OPEM SOURCE IS LOVE!

$10 $25 $50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD
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Also version 1.8.0 is available in the material we provided, and the versions of our

materials are the latest versions when this course was made.

= arduino-1.8.0-linux32.taraz
=8 arduino-1.8.0-linuxBd.tarxz
=8 arduino-1.8.0-macosx.zip

&2 arduino-1.8.0-windows.exe
=8 arduino-1.8.0-windows.zip

Installing Arduino (Windows)

Install Arduino with the exe. Installation package.

"E':a," arduino-1.8.0-windows.exe

9 Arduino Setup: License Agreement (=] -

Please review the license agreement before installing Arduino. If you
o accept all terms of the agreement, dick I Agree.

GNU LESSER GEMERAL PUBLIC LICENSE -

Version 3, 29 June 2007
Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.ora/>

| [Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

| [This version of the GNU Lesser General Public License incorporates the terms
and conditions of version 3 of the GNU General Public License, supplemented
| by the additional permissions listed below.

-




Click I Agree to see the following interface

9 Arduino Setup: Installation Options L= | o

Chedk the components you want to install and unchedk the companents
O you don't want to install. Clid: Mext to continue.

| select components to install: Install Arduino software
Install USE driver

Create Start Menu shortout
Create Desktop shortout
Assodate .ino files

Space required: 397.3MB

Cancel I Mullsaft Inskall Sysktem 2,46 < Back I Next I
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Click Next
€9 Arduino Setup: Installation Folder =
| = . . — l—

Setup will install Arduing in the following folder. To install in a different
oo folder, dick Browse and select another folder. Click Install to start the
installation.

Browse... |

"Desﬁnaﬁun Folder

Space reguired: 397.3MB
Space available: 5.3GE

| Cancel | Mullsaft Install System w246 < Back ” Install I

You can press Browse... to choose an installation path or directly type in the

( @ Browse For Folder M
= |

Select the folder to install Arduino in:

directory you want.

Bl Desktop .
i I = Libraries B
N & Administrator

4K Computer

A& ZHEE ()
| 360rescue
I+ 3605ysRt
! [ ) Autodesk i
| [ i | P
[l i
Make Mew Folder ] i Ok i I Cancel ] 1




Click Install to initiate installation

@ Arduing Setup: Installing . l il 2

Extract: layout.png
O=
[

Cancel | Mullsaft Install Svstem w246 + Back Close |

Finally, the following interface appears, click Install to finish the installation.

z mndows Security ﬁ1

Would you like to install this device software?

Mame: Arduino USE Driver
-3' Publisher: ArcBotics LLC,

Always trust software from "ArcBotics LLC.". Install ] [ Don't Install ]

'@' You should only install driver software from publishers you trust,. How canl
decide which device software is safe to install?
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Next, the following icon appears on the desktop

Arduino

Double-click to enter the desired development environment

€8 sketch jan05a | Arduino 1.8.0 Iilﬂ‘ﬂ

Edit Sketch Tools Help

sketch_jan05a

1 woid setup() {
2 /S put your setup code here, to run once:
3
}
B
6 woid loop () {
T /S put your main code here, to run repeatedly:
8
9}

ino Uno on COM215
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You may directly choose the installation package for installation and skip the contents below and jump to the next section. But if you

want to learn some methods other than the installation package, please continue to read the section.

Unzip the zip file downloaded, Double-click to open the program and enter the desired development environment

=4 arduino-1.8.0-windows.zip
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However, this installation method needs separate installation of driver.

The Arduino folder contains both the Arduino program itself and the drivers that allow the Arduino to be connected to your computer by

a USB cable. Before we launch the Arduino software, you are going to install the USB drivers.

Plug one end of your USB cable into the Arduino and the other into a USB socket on your computer. The power light on the LED will
light up and you may get a 'Found New Hardware' message from Windows. Ignore this message and cancel any attempts that Windows

makes to try and install drivers automatically for you.

The most reliable method of installing the USB drivers is to use the Device Manager. This is accessed in different ways depending on
your version of Windows. In Windows 7, you first have to open the Control Panel, then select the option to view Icons, and you should

find the Device Manager in the list.

Under ‘Other Devices’, you should see an icon for ‘unknown device’ with a little yellow warning triangle next to it. This is your
Arduino.

.= Device Manager fel @ s
File Action Wiew Help
e | F(E| B e F s
a = Linda-Laptop
y ‘@ Batteries
9 Bluetooth Radios

B Cornputer
b y Disk drives

B Display adapters

ey DVD/CD-ROM drives

» 0% Hurmnan Interface Devices
b Gy IDE ATA/ATAPL controllers

51 Imaging devices

2= Keyboards
b --Jil, Mice and other pointing devices
B Monitars

LF Metwork adapters
-5y Other devices

i Unkr

D Pracsss Update Driver Software...
4| Sound, | Disable
I- Systern Uninstall

@ Universi

Scan for hardware changes

Properties

Launehes the Update Driver Software Wizard for the selected device,
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' e

l'\..J |l Update Driver Software - Arduino Uno (COM3)

—

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

% Browse my computer for driver software
Locate and install driver software manually.

Cancel

Right-click on the device and select the top menu option (Update Driver Software...).
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You will then be prompted to either ‘Search Automatically for updated driver software’ or ‘Browse my computer for driver software’.
Select the option to browse and navigate to the X\arduino1.8.0\drivers.
e |

@ |l Update Driver Software - Arduino Uno (COM3)

Browse for driver software on your computer

Search for driver software in this location:

Di\arduino-1.8.0 - Browse...

[ Include subfolders

< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

[ Mext ]| Cancel
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Click 'Next' and you may get a security warning, if so, allow the software to be installed. Once the software has been installed, you will get a

confirmation message.

W) U Update Driver Software - Arduino Uno (COM3)

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Arduino Uno

Close

Windows users may skip the installation directions for Mac and Linux systems and jump to Lesson 1. Mac and Linux users may
continue to read this section.
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Installing Arduino (Mac OS X)

Download and Unzip the zip file, double click the Arduino.app to enter Arduino IDE; the system will ask you to install Java runtime

library if you don’t have it in your computer. Once the installation is complete you can run the Arduino IDE.

&% arduino-1.8.0-macosx.zip

Installing Arduino (Linux)

You will have to use the make install command. If you are using the Ubuntu system, it is

recommended to install Arduino IDE from the software center of Ubuntu.

=8 arduino-1.8.0-linux32.tarxz
=8 arduino-1.8.0-linux6d.tarxz

19/78



Lesson 2 Add Libraries and Open Serial Monitor

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
Using the Library Manager

To install a new library into your Arduino IDE you can use the Library Manager
(available from IDE version 1.8.0). Open the IDE and click to the "Sketch" menu
and then Include Library > Manage Libraries.

20/78

E® sketch_jan05b | Arduino 1.8.0

(File Edit [Sketeh) Tools Help

@ @ Verify/Compile Ctrl+R
Upload Ctri+U
sketch, Upload Using Programmer Ctrl+Shift+U

1 void Export compiled Binary Cerl+Al+S
Show Sketch Folder Ctrl+K
} Include Library

Add File...
roid Lgep Tl 1

[/ put your main code here, to rum repeatedly

Arduino/Genuino Mega or Mega 2580, ATmega25s

[Manage Libraries...

Add ZIP Library...

Arduino libranes
ArduinoCloud
ArduinoHttpClient
Audio
AudioFrequencyMeter
AudioZero

Bridge

EEPROM

Esplora

Ethernet

Firmata

HID

Keyboard
MIDILSE
Madgwick

Mouse



Then the library manager will open and you will find a list of libraries that are already installed or ready for installation. In this example
we will install the Bridge library. Scroll the list to find it, then select the version of the library you want to install. Sometimes only one
version of the library is available. If the version selection menu does not appear, don't worry: it is normal.

There are times you have to be patient with it, just as shown in the figure. Please refresh it

and wait.
Type All w |Topic All ®| (Filter your search Type i w Topic All v | |Filter your search
ArduinoHttpClient b Arduino Version 0.1.0 INSTALLED i ArduinoCloud by Arduine Version 1.0.0 INSTALLED =
[EXPERIMENTAL] Easily interact with web servers from Arduino, using HTTP and Web Socket's. This library can be used for HTTP |E_| Easly connect your Arduino /Genuino board to the Arduino Cloud Easly connect your Arduino/Genuino board to the Arduine Cloud =
(GET, POST, PUT, DELETE) requests to a web server, It also supports exchanging messages with WebSocket servers, Based on Mare info BT
Adrian McEwen's HttpClient library,
Mare info
ArduinoHttpClient b Arduine Version 0.1.0 INSTALLED
[EXPERIMENTAL] Easily interact with web servers from Arduino, using HTTP and WebSocket's. This library can be used for HTTP
ArduinoSound b Arduine (GET, POST, PUT, DELETE) requests to a web server. It also supports exchanging messages with WebSocket servers, Based on
[EXPERIMENTAL] A simple way to play and analyze audio data using Arduino. Currently anly supports SAMD21 boards and 125 Adrian McEwen's HitpClient library.
audio devices, More info
Mare info
ArduinoSound b Arduine
Audio by Arduino Version 1.0.4 INSTALLED [EXPERIMENTAL] A simple way to play and analyze audio data using Arduino. Currently only supports SAMD21 boards and 125
Allows playing audio files from an SD card. For Arduino DUE only. With this library you can use the Arduino Due DAC outputs to audio devices,
play audio files, More info
The audio files must be in the raw .wav format.
Mare info
¥ Install Audio by Arduinoe Version 1.0.5 INSTALLED
Silast wersion l, Allows Pl.iﬁ.“g audio files from an 5D card. For Arduino DUE only. With this library you can use the Arduine Due DAC outputs to .
r by Arduine Jersion 1.0.2 INSTALLED play audio files.

|_ Downloading libraries index Downloaded vokb of 248kb |
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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.

€9 Library Manager w
Type A1 w Topic All w:| (Filter your search
Adrian McEwen's HitpClient library. o
More info

[

ArduinoSound by Arduino

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

Maore info

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 Arduine Due DAC outputs ta
play audio files,

The audio files must be in the raw ,wav format.

More info

Select version w Install

AudioFrequencyMeter b Arduino Version 1.0.2 INSTALLED

Get the fundamental pitch of an audio signal 2llows the Arduine Zere and MKR1000 ta sample a generic input audio signal and
get the fundamental pitch

Maore info

-

You 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

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.

22/78



In the Arduino IDE, navigate to Sketch > Include Library. At the top of the drop down list, select the option to "Add .ZIP Library"

You will be prompted to select the library you would like to add. Navigate to the .zip

file's location and open it.

&2 sketch jan05h | Arduino 1.8.0

= |

Eile Edit [Sketch] Tools Help

5 lwaid ToopF 1

[/ put your main code here, to run repemtedly

Arduing Nane

Verify/Compile CtrI+R
| Upload Cirl+U
Sh:l':h—g Upload Using Programmer  Ctrl+Shift+L
1 waid Export compiled Binary Ctrl+Alt+S
7]
I | Show Sketch Folder Ctrl+K
} | Indude Library [
5 | AddFie..

1
A

Manage Librares...

Add ZIP Library..

Arduinio liliraries
ArduinoCloud
ArduinoHttpCliant
Audio
AudioFrequencyMeter
Audiodero
Bridge

EEPROM

Esplora

Ethernet

Firmata

HID

Keyboard
MIDIUSE
Madgwick

Mouse

Rebet Contral

@ Select a zip file or a folder containing the library you'd like to add

Lock 1in: . Libraries EP '
=8 DS3231.zip
&,"P = HC-5R04.zip
Recen: Items d IRremote.zip
=¥ Keypad.zip
=8 LedControl.zip
EH LiquidCrystal zi
q Ty p
Desktop =8 MPUBDS0 zip I
:
== =8 rfid.zip
| { 5l L Servo.zip
My Documents d SimpleDHT.zip
=8 Stepperazi I
PRErIip |
e -
=2
Computer
e
Metwork
|

File name: pitches. zip

Files of type: \ZIF files or folders
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& sketch_jan05h | Arduino 1.8.0 e e )

Edit Sketch Tools Help

sketch_jan0&hb

1/woid setup() {

SF put your setup code here, to run once:

5 woid Loop () {

S put wour main code here, to run repeatedly:

Arduine Nano, ATmeg n GO
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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 will have 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.

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.

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 calledArduinoParty, 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.
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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!

Arduino Serial Monitor (Windows, Mac, Linux)

The Arduino Integrated Development Environment (IDE) is the software side of the Arduino platform. And, because using a terminal is
such a big part of working with
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Arduinos and other microcontrollers, they decided to include a serial terminal with the software. Within the Arduino environment, this is
called the Serial Monitor.

Making a Connection

Serial monitor comes with any and all version of the Arduino IDE. To open it, simply click the Serial Monitor icon.
f@ sketch_jan05b | Arduino 1.8.0 l = | (Sl |-

File Edit Sketch Tools Help

sketch_jan0&h

1 woid setup () { &

=

2 S/ put your setup code here, to run once:

& iwoid loop () {

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

Arduine Mano, ATmeg
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Selecting which port to open in the Serial Monitor is the same as selecting a port for uploading Arduino code. Go to Tools -> Serial Port,

and select the correct port. Tips: Choose the same COM port that you have in Device Manager.

. @ sketch_jan05b | Arduino 1.8.0 lﬂ‘&]\
File Edit Sketch [Tools] Help |
I Auto Format Ctrl+T
Archive Sketch
sketch_jan05h | Fix Encoding & Reload
1 woid setup () Serial Monitor Ctrl+Shift+M
2 // put your Serial Plotter Ctrl+Shift+L
1 WIFi101 Firmware Updater

& void laop() | %R Block by liuviking BB Sswww.wifi-robots.com Base on ArduBlock

{7 put Four) Board: "Arduine/Genuino Una" dl
EI | Port l Serial ports
: Get Board Info comi1

| I COM26 (Arduine/Genuino Unao) I:
Programmer: "AVRISP mlkII" LI |

Burn Bootloader

nuino Uno an GO
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Once open, you should see something like this:

@I COM26 (Arduino/Genuinc Uno)

=

Autoscroll

T
| Hewline

v | 9600 baud \
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Settings

The Serial Monitor has limited settings, but enough to handle most of your serial communication needs. The first setting you can alter is

the baud rate. Click on the baud rate drop-down menu to select the correct baud rate. (9600 baud)

Hewline v 9600 baud v J
9600 baud
19200 band
38400 band
ETR00 band
TA880 band
115200 band
230400 baud | |
260000 band -

-—
==

Last, you can set the terminal to Autoscroll or not by checking the box in the bottom left corner.

|

V| Autoseroll

30/78



Pros

The Serial Monitor is a great quick and easy way to establish a serial connection with your Arduino. If you’re already working in the
Arduino IDE, there’s really no need to open up a separate terminal to display data.

Cons

The lack of settings leaves much to be desired in the Serial Monitor, and, for advanced serial communications, it may not do the trick.
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Lesson 3 Blink

About this lesson:

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.

Principle
Fistly,you need to download and intall UNO CH340G driver.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 extends 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.

H‘HH!I

RX TXx SU. GND

SCL SOA 5V GND
3.3V 3. 3V GND GND

POWER

Q T E

00000000
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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 0, 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

sketch_jan06a | Arduino 1.8.0

E—

Edit Sketch Tools Help

Mew

Open...

Open Recent
Sketchbook
Examples
Close

Save

Save As...

Page Setup
Print

Preferences

Quit

Ctrl+N
Ctrl+0

Cerl+W
Ctrl+5
Ctrl+Shift+5

Ctrl+Shift+P
Ctrl+P

Ctrl+Comma

Ctrl+Q
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01.Basics
02.Digital
03.Analog

04.Communication
05.Control
0b.Sensors

07 Display

08.5trings

09.USB
10.Starterkit_B asickit
11.ArduinolSP

Examples for any board
Adafruit Circuit Playground
ArduinoCloud
ArduinoHttpClient

Bridge

Ethernet

Firmata

GSM

LiguidCrystal

' AnalogReadSerial

X BareMinimum

-

X DigitalReadSerial

[ Fade

X ReadAnalogVoltage




When the sketch window opens, enlarge it so that you can see the entire sketch in the window.

& Blink | Arduino 1.8.0 o

Edit Sketch Tools Help

._.
»

m

enuing Uno on COM2E
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The example sketches included with the Arduino IDE are 'read-only'. That is, you can upload them to an UNO R3 board, but if you
change them, you cannot save them as the same file.

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'.

| £ Save sketch folder as... ﬁ
Savein: | Arduino - G ? e "'
s Mame -- Date modified Type
e T Wy Blink 2017176 16:30 File folder
Recent Places
Desktop
: __='|
Libraries
5 i
==
Computer
Metwark
) r
File name: Iy Blinlk -
Save as type: [AII Files (*.7) "] [ Cancel ]
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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 > Sketchbook menu option.

Tra—

h Edit Sketch Tools Help

Mew Ctrl+MN
Open... Ctrl+0 _
Open Recent !
Sketchbook » Blink ' s
Examples ' Thermometer
Close Ctrl+W HelloWorld [ oescond, repestedly |
Save Ctrl+8 MF-RC522_RFID E
Save As.. Ctrl+Shift+5 MF-RC522_RFID
Page Setup  Ctrl+Shift+P MF-RC522_RAD
Print Ctrl+P Knob
sketch_jan05a
Preferences Ctrl+Comma infrared_Blink
Quit Ctrl+Q
1 .
|
16 -
PR i ] p

Arduinof/Genuing Uno on COM2E

36/78



Attach your Arduino board to your computer with the USB cable and check that the
'Board Type' and 'Serial Port' are set correctly.

| @ MyBlink | Arduino 180 | (50 | | & MyBlink | Arduine 1.8.0 [EET)
[File Edit Sketch (Tools) Help ' ‘ File Edit Sketch [Tools| Help |
':\._-':‘-' tﬁ‘: l‘-ﬂj r' Auto Format Ctrl+T ’ & Auto Format Ctrl+T
Archive Sketch Archive Sketch
Fix Encoding & Reload Boards Manager.. My Fix Encading & Reload
Serial Monitor Ctrl+Shift+M Redlidg 0 Aanrdh i Serial Monitor Ctrl+ShifteM | *
Serial Plotter Ctrl+Shift+L Soliipe Yin : Serial Plotter Ctrl+ShifteL
{& Arduino/Genuine Uno |
WIFL0L Firmware Updater Arduing Duemilanove or Diecimila WIRL01 Firmuware Updater o
Board: "Arduino/Genuina Uno" 1 Arduino Nano ) Board: “Arduinc/Genuino Uno® ¥
Port: "COM26 (Arduino/Genuine Unao)” i Arduino/Genuine Mega or Mega 2550 . ) Paort: *COM26 (Arduino/Genuing Uno)® i Serial port
Get Board Infa INEIE DD ADK ; Get Board Info COM1
Pragrammer: AVRISH mid" , :: 'Lj . : o R i [/ CONEE rdiialGenine Uno]
Burn Bootloader Arduino/Genuino Micro . Burn Bootoader
frduino Esplora
Arduine Mini
Arduino Ethernet
! Arduine Fo
il = Arduino BT . ; g
LilyPad Arduino USB
LilyPad Arduino
#rduine Pro or Pro Mini
Arduino NG or older
#rduino Robot Contral
&rduine Robot Motor
AtdulnalGenaina Une an COM Arduine Gemma ArduingdBenuing Ung on COM2S

Adafruit Circuit Playground
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Note: The Board Type and Serial Port here are not necessarily the same as shown in picture. If you are using 2560, then you will
have to choose Mega 2560 as the Board Type, other choices can be made in the same manner. And the Serial Port displayed for
everyone is different, despite COM 26 chosen here, it could be COM3 or COM4 on your computer. A right COM port is
supposed to be COMX (arduino XXX), which is by the certification criteria.

The Arduino IDE will show you the current settings for board at the bottom of the window.

Arduina/Genuino Uno an COM2E

Click on the 'Upload' button. The second button from the left on the toolbar.
| Itﬁi Eﬁ% E;@ 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.

Arduine \hardware
Arduine hardwar

Arduine \har dwar

Arduine thardware

Arduine/Genuine Uno on COM2E
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Next, the status will change to 'Uploading'. At this point, the LEDs on the Arduino should start to flicker as the sketch is transferred.

enuino Uno an COMZ8

Finally, the staus will change to 'Done'.

Arduine/Genuine Uno on COM28

The other message tells us that the sketch is using 928 bytes of the 32,256 bytes available.After the 'Compiling Sketch..' stage you could get the

following error message:

Problem uploading to hoard. See http:.l'nruww.arduinn.ccfen.rc

nuino Unao an COM1
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It can mean 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 0 and check your installation.

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

Everything between /* and */ at the top of the sketch is a block comment; it explains what the sketch is for.
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gle line comments start with // and everything up until the end of that line is considered a comment.
The first line of code is: int led = 13;

As the comment above it explains, this is giving a name to the pin that the LED is attached to. This is 13 on most Arduinos, including the
UNO and Leonardo.

Next, we have the 'setup' function. Again, as the comment says, this is executed when the reset button is pressed. It is also executed
whenever the board resets for any reason, such as power first being applied to it, or after a sketch has been uploaded.

void setup() {

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

}

Every Arduino sketch must have a 'setup' function, and the place where you might want to add instructions of your own is between the
{ and the }.

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.

It is also mandatory for a sketch to have a 'loop' function. Unlike the 'setup' function that only runs once, after a reset, the 'loop' function
will, after it has finished running its commands, immediately start again.

void loop() { digital Write(led, HIGH); delay(1000); digital Write(led, LOW);

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

——

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.
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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 4F the leop function runs over and over again forewver
31 woid loop ) {
32 digitalWrite (LED_BUILTIN, HIGH); // twn the IED on (HIGH is the wolt

33 delay Jf wait for a second

3 digitalWrite (LED_BUTLTIN, LOW); £ twrn the LED off by making the wo
35 delayfi500) S wait for a second

::lf, ]'

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.
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Lesson 4 Installation Method

1.M3*6MM
2 .Motor with Aluminium Block
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)

, 1.M3*10mm
) 2.Ulitrasonic Holder
3.M3 Nut
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1.6*12mm
. M2 Nut

- N

e s
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1.M1.6*12mm
& 2 Plastic Shim
3.M1.6 Nut
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1.M1.6*12mm
2_Plastic Shim
3.M1.6 Nut
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1.SG90 Screws

2.Ultrasonic Holder

3.SG90

v

Avomom

A
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1.M3*6mm
2.Copper Cylinder M3*8mm
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1.M3*6mm
2.Copper Cylinder M3*8mm

*ﬂm’"ﬂﬂ

Juusiiisin
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1.M2*6mm

2.Copper Cylinder M3*8mm
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1.V5 Expansion Board
2.UNO R3
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1.Tire
2.DC Motor
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Lesson 5 Servo

About this lesson:
In this lesson, you will learn how to control a servo motor using LAFVIN UNO R3.

The servo motor has three leads. The color of the leads varies between servo motors, but the red lead is always 5V and GND will either
be brown.The red one is the power wire and should be connected to the 5v port and this is usually orange. This control lead is connected

to digital pin 9.

Introduction

Servo motors are great devices that can turn to a specified position.

Usually, they have a servo arm that can turn 180 degrees. Using the Arduino, we can tell a servo to go to a specified position and it will
go there. As simple as that!

Servo motors were first used in the Remote Control (RC) world, usually to control the steering of RC cars or the flaps on a RC plane.
With time, they found their uses in robotics, automation, and of course, the Arduino world.

There are two ways to control a servomotor with Arduino. One is to use a common digital sensor port of Arduino to produce square
wave with different duty cycle to simulate PWM signal and use that signal to control the positioning of the motor. Another way is to
directly use the Servo function of the Arduino to control the motor. In this way, the program will be easier but it can only control
two-contact motor because for the servo function, only digital pin 9 ang 10 can be used. The Arduino drive capacity is limited. So if you

need to control more than one motor, you will need external power.
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Connection diagram
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Code
After connecting,please open the the program and load up the code - Lesson 5 Servo onto your Arduino board. See Lesson 3 for details
about program uploading if there are any errors.

Before you can run this, make sure that you have installed the < Servo> library or re-install it, if necessary. Otherwise, your code won't
work.

For details about loading the library file, see Lesson 2.
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Lesson 6 Ultrasonic Sensor Module

About this lesson:

Ultrasonic sensor is great for all kind of projects that need distance measurements, avoiding obstacles as examples.

The HC-SR04 is inexpensive and easy to use since we will be using a Library specifically designed for these sensor.

Introduction:

Ultrasonic sensor module HC-SR04 provides 2cm-400cm non-contact measurement function, the ranging accuracy can reach to 3mm. The

modules includes ultrasonic transmitters, receiver and control circuit. The basic principle of work:

(1) Using IO trigger for at least 10us high level signal,
(2) The Module automatically sends eight 40 kHz and detect whether there is a pulse signal back.

(3) IF the signal back, through high level , time of high output 1O duration is the time from sending ultrasonic tore turning.
Test distance = (high level time % velocity of sound (340m/s) /2

The Timing diagram is shown below. You only need to supply a short 10us pulse to the trigger input to start the ranging, and then the

module will send out an 8 cycle burst of ultrasound at 40 kHz and raise its echo. The Echo is a distance object that is pulse width and the
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range in proportion .You can calculate the range through the time interval between sending trigger signal and receiving echo signal.
Formula: us / 58 = centimeters or us / 148 =inch; or: the range = high level time * velocity (340M/S) / 2; we suggest to use over 60ms

measurement cycle, in order to prevent trigger signal to the echo signal.

10us TTL Timing Diagram

Trigger Input

to Module
& Cycle Somuc Burst
Sonic Burst
from Module
Input TTL lever
Echo Pulse Output signal with a range
to User Timeing Circuit in proportion
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Wiring diagram
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Code

Using a Library designed for these sensors will make our code short and simple. We include the library at the beginning of our code,

and then by using simple commands we can control the behavior of the sensor.

After wiring, please open the program in the code folder- Lesson 6 Ultrasonic Sensor Module and click UPLOAD to upload the program.
See Lesson 3 for details about program uploading if there are any errors.

Before you can run this, make sure that you have installed the < HC-SR04> library or re-install it, if necessary. Otherwise, your code
won't work.

For details about loading the library file, see Lesson 2.
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Open the monitor then you can see the data as blow:

Click the Serial Monitor button to turn on the serial monitor. The basics about the serial monitor are introduced in details in Lesson 1.

g COM3 {Arduino/Genuino Uno) s T T @@u

[ s

-

43em
35em
32em

10em
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15¢em
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m
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H7em
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Lesson 7 IR Receiver Module

About this lesson:

Using an IR Remote is a great way to have wireless control of your project. Infrared remotes are
simple and easy to use. In this tutorial we will be connecting the IR receiver to the UNO, and then

use a Library that was designed for this particular sensor.

Introduction

IR is widely used in remote control. With this IR receiver, Arduino project is able to receive command from any IR remoter controller if

you have the right decoder. Well, it will be also easy to make your own IR controller using IR transmitter.

There are 3 connections to the IR Receiver.
The connections are: Signal, Voltage and Ground.

The “-” is the Ground, “S” is signal, and middle pin is Voltage 5V.
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Wiring diagram
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Code

After wiring, please open the program in the code folder- Lesson 7 IR Receiver Module and click UPLOAD to upload the program. See Lesson3

for details about program uploading if there are any errors.

Before you can run this, make sure that you have installed the < IRremote > library or re-install it, if necessary. Otherwise, your code won't
work.

For details about loading the library file, see Lesson 3.

In this lessson, we need to use a IR remote control which has 17 functional key and its launching distance is 8 meters at most, proper to control
various devices indoors. This project is actually to decode remote control signal. After connection and uploading codes, aim at IR receiving
module and press the key, finally you can see corresponding codes. If you press the key too long, it will show messy codes easily as shown in

bellow figure. )

@l COM9 (Arduino/Genuino Uno) I.ilﬂlﬁ
| |
FFSAAS i
FFSAAS
FFOAAS
FFoAAS
FF38CT
FF38CT
FF10EF
FFFFFFFF
FF<2ED
FFZAES
FFZAES
FFFFFFFF
FFZAES

m

1

BRI BEAEA v 800 BHE v [ Clear output




Remote control code:

o FF22DD °FF023D
. Fro2rp (1) Fresa7
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Lesson 8 L298N Motor Driver

About this lesson:

In this lesson, you will learn how to use a L298N Motor Driver module.

Component Introduction

The L298N actually contains two complete H-Bridge circuits, so it is capable of driving a pair of DC motors. This makes it ideal for robotic

projects, as most robots have either two or four powered wheels. The L298N can also be used to drive a single stepper motor, however we won’t
cover that configuration in this article.

Here is a diagram of the pinouts of an L298N integrated circuit:

/ |. e 17— CURRENT SENSING B
e 3 OUTPUT4
{B' T — OUTPUT 3
12 1 INPUTH4

I EMABLE B
[ NPUT3
I LOGIC SUPPLY VOLTAGE Vg
[ GHD

[NFUT 2
1 EMABLEA
I [NPUT 4
1 SUPPLY VOLTAGE Ve
— OuUTEUT 2
2 ouTPUTH
- CURRENT SENSING A

Multiwatt1s

-
== B G B DR @ o~ B D D e

N
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Using L298N made by ST Company as the control chip, the module has characteristics of strong driving ability, low calorific value and strong
anti-interference ability.

This module can use built-in 78MO05 for electric work via a driving power supply part. But to avoid the damage of the voltage stabilizing chip,
please use an external 5V logic supply when using more than 12V driving voltage.

Using large capacity filter capacitor, this module can follow current to protect diodes, and improve reliability.

| Outout A |

| 5V Enable |

| +5V Power

| Power GND

[+12V Power

| A Enable

| Logic Input

| B Enable

| Outout B




Wiring diagram

BT . C

Sy
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Code

After wiring, please open the program in the code folder- Lesson 8 L298N Motor Driver and click UPLOAD to upload the program. See Lesson

3 for details about program uploading if there are any errors.

After connection and power-on, two motors rotate clockwise for 2 second at a speed of 200 (PWM value is 200) and then stop for 2 second; two
motors rotate anticlockwise for 2 second at a speed of 100 (PWM value is 100) and then stop for 2second; circulating like this.
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Lesson 9 IR Remote Control Car

About this lesson:

This lesson ,regarding Arduino microcontroller as main control, uses IR module to receive IR remote signal and send the signal to Arduino.
Arduino will analyses the signal and then control the driver motor and the motion of the car with IR remote control. In addition, you can observe
the state of the car through 1602 I2C Module.
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Wiring diagram
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Code
After wiring, please open the program in the code folder- Lesson 9 IR Remote Control Car and click UPLOAD to upload the program. See
Lesson 3 for details about program uploading if there are any errors.

Before you can run this, make sure that you have installed the < IRremote > library or re-install it, if necessary. Otherwise, your code won't
work.
For details about loading the library file, see Lesson 2.
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Lesson 10 Obstacle Avoidance Car

About this lesson:

This lessom ,regarding Arduino as main control, detect front obstacle by ultrasonic sensor and platform motor, and send the feedback to Arduino.
Arduino will analyses the feedback signal and then control the driver motor to adjust the car diversion. Finally the car is able to avoid obstacle
automatically and keep going. In addition, you can observe the state and speed of the car , the angle of motor , and the distance between car and
obstacle through 1602 12C Module.
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Principle:

1.Ultrasonic detecting distance: one port emits high level more than 10 US. Once it outputting level, open potentiometer to time. When the port
becomes low level, read out current value. Use the time of detecting distance to calculate distance.

2.Use ultrasonic to detect the distance between obstacle and car, so that control the motion of the car according to the data.

3.If the distance between the car and obstacle is less than 35 cm, the car goes backward; if the distance is no less than 10 cm, the car goes
forwards; if the distance is less than 60 cm , the motor turns to detect the distance between car and left obstacle or right obstacle; if the distance
between car and left obstacle, the distance between car and right obstacle are less than 35 cm, the car goes backward; if the distance between car
and left obstacle is larger , the car turns left; if the distance between car and left obstacle is less than or equal to the distance between car and
right obstacle, the car turns right.
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Connection
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Wiring diagram
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Code

After wiring, please open the program in the code folder- Lesson 10 Obstacle Avoidance Car and click UPLOAD to upload the program. See

Lesson 2 for details about program uploading if there are any errors.
Before you can run this, make sure that you have installed the < Servo> < HC-SR04> library or re-install it, if necessary. Otherwise, your code

won't work.

For details about loading the library file, see Lesson 2.
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