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Tutorial

This tutorial include codes,libraries and detailed user documentation. It is
designed for beginners. You will learn all the basic knowledge about how

to use Arduino controller board, sensors and components.
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Packing List

Basic Starter Kit
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=

g |
Breadboard 1PCS

USB Cable 1PCS

Water Lever Detection
Sensor Module 1PCS

Moy

I
1 Dight 7-segment
Display 1PCS

”
r///

Passive Buzzer 1PCS
Active Buzzer 1PCS

A

L

Potentiometer(10K) 1PCS Button Switch BPCS

ey,
\ 44

3 Kinds of Resislor 30pcs

=

M-M Dupont
Wire 10PCS

/,/

Photoresistor 2PCS

»

@

o

Tilt Switch 1PCS
Thermistor 1PCS

RGB LED 1PCS
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How to Install Arduino IDE

Introduction

The Arduino Integrated Development Environment (IDE) is the software
side of the Arduino platform.

In this Project, you will learn how to setup your computer to use Arduino
and how to set about the Projects 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 app | Get 53
The open-source Arduing Software (IDE) makes it easy to . :
write code and upload it to the board. |trunson
Windows, Mac 05 ¥, and Linux. The environment is
written in java and based on Processing and other open- :
source software. Linux 32 bits
This software can be used with any Arduino board Linux 64 bits
Refer to the Getting Started page for Installation Linux ArRm
Instructions.

Mac OS X 10.7 Lion or newer

0.0

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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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 &

Mac OS X 10.7 Lion or newer

Linux 22 hits
Linux 64 bits
Linux ARM

Click Windows Installer.

Support the Arduino Software

Consider supporting 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

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!

$3 $5 510 $25 $50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

Click JUST 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 tarx=
=8 arduino-1.8.0-linuxéd.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.

'@ arduino-1.8.0-windows.exe

2 Arduino Setup: License Agreement =] -]

Py Please review the license agreement before installing Arduino. If you
5.2 accept all terms of the agreement, dick 1 Agree.

GMNU LESSER. GEMERAL PUBLIC LICENSE -
Version 3, 29 June 2007 ‘—|
Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>

| [Everyoneis 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.

Cancel I Mullsoft Install System v2,46 I Agree

Click I Agree to see the following interface
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Arduino Setup: Installation Options =l

Check the components you want to install and uncheck the components
oo you don't want to install, Click Next to continue,

Select components to install: || Install Arduino software
Install USE driver
[ Create Start Menu shortcut
[V Create Desktop shortcut

[ Associate .ino files

Space required: 420.6MB

A
Cancel ullsoft Install System v3.0 < Back |

Click Next

9 Arduino Setup: Installation Folder e L
| S — —

Setup will install Arduing in the following folder. To install in a different
5,2 folder, dick Browse and select another folder. Click Install to start the
installation.

Browse... |

"Destinaticn Folder

Space reguired: 397.3MB
Space available; 5.3GB

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

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

( I@ Browse For Folder u ]

Select the folder to install Arduino in;

B Desktop -
i i 4 Libraries L
i b A Administrator

48 Computer

4 BHRES ()
L. 360rescue
[* | Ju 3605ysRt
! [ 1) Autodesk *
B[] 1 | 3
' |
| MakeNewFolder | | ok || cancel |
i )
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Click Install to initiate installation
@ Arduing Setup: Installing A ] Bl e

By Extract: layout.png
©
=

Cance| | Mullsoft Inskall Svstem w246 < Back I Close |

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

’ mnduws Security m ‘

Would you like to install this device software?

Mame: Arduino USE Driver
‘HE?- Publisher: ArcBotics LLIC,

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

'@' You should only install driver software from publishers you trust. How can ]
decide which device software is safe to install?

Next, the following icon appears on the desktop

F

i Lt
1
i

' iy
A Fay
s rm : “_.f

Arduino &

o Tt
i

F
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Double-click to enter the desired development environment

€8 sketch jan05a | Arduino 1.8.0 l =[5 &J

Edit Sketch Tools Help

sketch_jan05a

1 woid setup () {

2 ff put your setup code here, to run once:

(53]

5 woid loop () {

Sf put youwr main code here, to run repeatedly:

Arduine/Fenuino Uno on COM215

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

=8 arduino-1.8.0-windows.zip
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= | arduino-1.8.0 — O X

| M
Home Share View 0
F

set A <« arduino-1.8.0-windows * arduino-1.8.0 v (&) O Search arduino-1.8...
Name B Date modified Type Size
# Qu
drivers 15/03/2019 1515 File folder
FD examples 15/03/2019 15:15 File folder
@ Or hardware 15/03/2019 15:15 File folder
java J0342019 1516 File folder
N Th lib 5/03/2019 15:16 File folder
¥ Ne libraries 15/03/2019 15:16 File folder
reference 15/03/2019 15:16 File folder
tools 15/03/2019 15:16 File folder
tools-builde| 15/03/2019 15:15 File folder
arduino 15/03/2019 15:16 Application 395 KB
_j arduino.l4j 15/03/2019 15:16 Configuration setti... 1KB
arduino_debug 15/03/2019 15:16 Application 393 KB
j arduino_debug.l4j 15/03/2019 15:16 Configuration setti... 1KB
arduino-builder 15/03/2019 15:15 Application 11,791 KB
158 drivers 16/12/2019 18:01 WinRAR E45304% 4371 KB
D libusb0.dll 15/03/2019 15:15 Application extens... 43 KB
ﬂ msvcp100.dil 15/03/2019 15:15 Application extens... 412 KB
[] msver1oo.dil 15/03/2019 15:15 Application extens... 753 KB
|:| revisions 15/03/2019 15:15 Text Document 89 KB
£ wrapper-manifest 15/03/2019 15:16 XML Document 1KB
20 items
€® sketch_nov16a | Arduino — ] X

File Edit Sketch Tools Help

sketch_noviGa

kcid setup () | ~

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

‘..T'Z'i'j' l':":':J {} {

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

Arduino/Genuino Lino on (
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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.

=8 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.

¥ arduino-1.8.0-linux32.tar.xz
=¥ arduino-1.8.0-linux64.tar.xz
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How to Install Arduino Driver

For Windows
Arduino UNO(serial conversion chip is CH340G)

Connect with computer

The USB to serial port chip of this control board is CH340G. So you need
to install the driver for the chip. You can click the driver file here.

In different systems, the driver installation is similar. Here we start to
install the driver on the Win7 system.You <can find the
“USB_Drive CH341 3 1” folder in the information we provide, this is

the driver file we want to install.

USE Drive C
H341 3 1 For
_Windows
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Plug one end of your USB cable into the Arduino UNO CH340 Board
and the other into a USB socket on your computer.

When you connect the Arduino UNO CH340 Board to your computer at
the first time, right click your “My Computer”—>for
“Properties”™—>click the “Device manager”, under Other devices, you
should see the “USB-Serial”or “Unknown device ”.Or you can search for
"devi" in your computer, or you can open the device manager of your

computer.

% Device Manager — O
File Action View Help
= @ HR B

v & DESKTOP-TOOVSTI
i Audio inputs and outputs
[ Computer
s Disk drives
5 Display adaptors
F Firmware
) Human Interface Devices
= |IDE ATA/ATAPI controllers

[Q Mice and other pointing devices
[ Monitors
[ Network adapters
~ &Y Other devices
Bi USB Serial
v @@ Ports (COM & LPT)
@ EfEmO (com1)
= Print queues
I Processors
B Software devices
| Sound, video and game controllers

S Storage controllers
i3 System devices
i Universal Serial Bus controllers

Then right-click on the device and select the top menu option (Update

Driver Software...) shown as the figure below.
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4 Device Manager - [m] X
File Action View Help
e @B HEm B EX®

v & DESKTOP-TOOVST!

> i‘ Audio inputs and outputs

» B Computer

> s Disk drives

> gl Display adaptors

> B Firmware

> W Human Interface Devices

> @ |DE ATA/ATAPI controllers

> E3 Keyboards

> 0 Mice and other pointing devices

> [ Monitors

> I3 Network adapters

v K7 Other devices
i us Update driver

v i Ports { - -
WiE Disable device

» = Printc Uninstall device
> [ Proces
> B Softw:
> i Sound Properties

> S Storage'contromers

> @ System devices

> i Universal Serial Bus controllers

Scan for hardware changes

Launches the Update Driver Wizard for the selected device.

Then it will be prompted to either “Search Automatically for updated
driver software” or “Browse my computer for driver software”. Shown as

below. In this page, select “Browse my computer for driver software”.

1 .:"". Device Manager - O e
File Action View Help
e pE Em B kX®
v & DESKTC

> 0 Aut

> Bl Cot B Update Drivers — USB Serial

> am Disl

» [ Dis|

> 3E Firr How do you want to search for drivers?

> Hui

> =g IDE
> B Ky — Search automatically for updated driver software
> 8 Mic Windows will search your computer and the Internet for the latest driver software
» B Mo for your device, unless you've disabled this feature in your device installation
> I Net settings.
~ 7 ot

78
v @ Por —> Browse my computer for driver software
ﬁ Locate and install driver software m Ihy.

> [ Prir
> ﬂ Pro
B Sof
i‘i Sou
S Sto
= Sys
> i Uni

VW N

Cancel
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After that, select the browse option and navigate to the drive folder

"USB Drive CH341 3 1", which can be found in the information we

provide.(Note that the file path selects the location of the & For example,

I store this driver file on the computer desktop, so the file path I choose

iS ChUsersymayn\Desktop\USB_Drive_CH341_3 1_For_Windows )

b Device Manage =: O x

File Action View Help

o @ EH HE B AX®

~ & DESKTC X
8 A B Update Drivers - USB E2{Fi8% (COM16
o ol pdate Drivers — ( )

wa Disl

W Dis Browse for drivers on your computer

3 rim
M Hur
"= IDE Search for drivers in this location:

lc:\Users\mayn\Desktop\USB_Drive CH341 3 1 For Windows Browse...

¥ Include subfolders

0 ro = Let me pick from a list of available drivers on my computer

lt Sofl This list will show available drivers compatible with the device, and all drivers in the same
category as the device.

coc

Once the software has been installed, you will get a confirmation message.

Installation completed, click “Close”.
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File Action View Help

|ea m/E Ba/B RX®

fv &
y 1 X
B e B Update Drivers - USB-SERIAL CH340 (COM11)
.
>
> 4 The best drivers for your device are already installed
y & Windows has determined that the best driver for this device is already installed. There may be
| better drivers on Windows Update or on the device manufacturer's website,
> 1 USB-SERIAL CH340
i s
e |
vi
> B
! > | —> Search for updated drivers on Windows Update
i
> §
> 1
»
Close

Up to now, the driver is installed well. Then you can right click “My
Computer”—>for “Properties”—>click the “Device manager”, you
should see the device as the figure shown below. Or you can search for
"devi" in your computer, or you can open the device manager of your

computer.

% Device Manager = [m] X
File Action View Help

¢ DEIEE B EX®

~v % DESKTOP-TOOVSTI
> iq Audio inputs and outputs
» B Computer
5 am Disk drives
» [ Display adaptors
) * Firmware

> B Mice and other pointing devices
» [ Monitors

» I8 Network adapters
~ B Ports (COM & LPT)

i USB-SERIAL CH340 (COM11)
A —_

» = Print queues

3 u Processors

» B Software devices

3 i.'i Sound, video and game contrellers
> % Storage controllers

> {3 System devices

> ' Universal Serial Bus controllers

15/101



For MAC System
Arduino UNO(serial conversion chip is CH340G)
Plug one end of your USB cable into the Arduino UNO CH340 Board

and the other into a USB socket on your computer.

Connect with computer

The driver file of the CH340G of the MAC system is provided in the

tutorial data package.
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Double-click installation package and tap Continue

® Install CH34x_Install

Welcome to the CH34x_Install Installer

Welcome to CH341 and CH340 usb to serial device driver
Introduction installation program.
This program instal the driver to the default directory of the system ,
do not change it.
Also this installation only support CH341 and CH340 .

Continue

Click Install

| |nstall CH34 x_Install

Standard Install on “Macintosh HD"

intradietion This will take 82 KB of space on your computer.
Destination Select Click Install to perform a standard installation of this software

Installation Type on the disk "Macintosh HD".

Go Back Install

Input your user password and click Install Software
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Installer is trying to install new software.
Introdu

Destinat 1 " Enter your password to allow this. yftware

Installa Username: Gl

Password: |

Cancel Install Software

Go Back Install

Tap Continue Installation

® |nstall CH34x Install

When this software finishes installing, you

must restart your computer. Are you sure
e you want to install the software now?
ntroducti

Destinatio = - software
Cancel Continue Installation

Installatic

Install
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Wait to install
| |nstall CH34x_Install

Installing CH34x_Install

Introduction
Destination Select
Installation Type

Installation

Registering updated components...

Install time remaining: Less than a minute

Click Restart after the installation is finished

= |nst

The installation was completed successfully.

Introduction
Destination Select
Installation Type

Installation

Summary The installation was successful.

The software was installed.

Click Restart to begin installing the software.

Restart

19/101



How to Add Arduino Libraries

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.

P
File Edit Sketch Taols Help | Manage Libraries...  Ctrl+Shift+ |
Verify/Compile Ctrl+R
@ @ Add ZIP Library... E
Upload Ctrl+U
sketeh, Upload Using Programmer Ctrl+Shift+U Arduino libraries a
void se

Export compiled Binary Ctrl+Ale+S Bridge 2
e Esplora
Show Sketch Folder Ctrl+K

4 Include Library : Ethernet

Add File.. Firmata

\::a lo : _ | GSM
// put your main code here, to run repeatedly Keyhodtd

1 LiquidCrystal
Mouse
Robot Contral
Robot IR Remote
Robot Motor
sD
Servo
SpacebrewYun
Stepper
TFT b

Temboo

WiFi
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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.

( €9 Library Manager ﬁ

Type j.!ll 'j Tepic ikll 1"1 ..”;_‘.‘.5; your sesrch

ArduinoHttpClient b Arduino 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
(GET, POST, PUT, DELETE) requests to a webh server. It also supports exchanging messages with WebSocket servers. Based on
Adrian McEwen's HttpClient library,

More info

ArduinoSound b, Arduino

[EXPERIMENTAL] A simple way to play and analyze audio data using Arduino. Currently only supports SAMD21 boards and 128
audic devices,

More info

Audio by Arduine Version 1.0.4 INSTALLED
Allows playing audio files from an SD 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 format
More info

(Version 1.0.5. =] [ Install
1

Select wersion

r by Arduino Yersion 1.0.2 INSTALLED

-

] »

w | Topic All Filter your search ..
ArduinoCloud by Arduino Version 1.0.0 INSTALLED
Easly connect your Arduino /Genuino board to the Arduino Cloud Easly connect your Arduino/Genuino board to the Arduine Cloud
More info
ArduinoHttpClient by Arduino 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
(GET. POST, PUT, DELETE) requests to a web server. It also supports exchanging messages with WebSocket servers. Based on
Adrian McEwen's HitpClient library.

Mare info

ArduineSound by Arduine

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

More info

Audio by Arduino Version 1.0.5 INSTALLED
Allows playing audio files from an SD card. For Arduino DUE only. With this library you can use the Arduino Due DAC outputs to
play audio files.

] »

o

21/101

|_ Downloading libraries index... Downloaded T6kb of 2i8kb |

D trey Manoger [ =




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 &J

Type _.hll + | Topic All x| Filter your search

Adrian McEwen's HitpClient library.
More info

o] »

ArduinoSound by Arduino

[EXPERIMENTAL] A simple way to play and analyze audio data using Arduino. Currently only suppeorts 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 Arduino Due DAC outputs to
play audio files,

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

Maore info

Select version » Install

AudioFrequencyMeter by Arduino Version 1.0.2 INSTALLED

Get the fundamental pitch of an audio signal Allows the Arduine Zere and MER1000 to sample a generic input audio signal and
get the fundamental pitch

More 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

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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File Edit Sketch Tools Help
Verify/Compile Ctrl+R
Upload Ctrl+U

shetchy Upload Using Programmer Ctrl+5Shift+U
void sety Export compiled Binary Ctrl +Alt+S
// put
Show Sketch Folder Ctrl+K |
1 Include Library | A
Add File.. Manage Libraries...

void loopty 1 -
i Add ZIP Library...

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

Arduino libraries
Bridge
EEPROM
Esplora
Ethernet
Firmata

GSM

HID
Keyboard
LiquidCrystal
Mouse

Robot Control
Robot Motor
SD

5PI

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

nuino Una

Temboo

You will be prompted to select the library you would like to add.
Navigate to the .zip file's location and open it.

& Select a zip file or a folder containing the library you'd like to add X
Lock in: Arduine_Library v Frem-

#4 Dht11

Desktop

Documents

@

This PC

letwork

File name: 037\Basic Starter Kit for Arduino Uno(CH340) ‘\Arduino_Library|

Files of tvpe: |ZIP files or folders ~ Cancel
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& sketch_nov16b | Arduino 1.8.9 - O e

File Edit Sketch Tools Help

sketch_nov16b

/{ put your setup code here, to run once:

void loop () {

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

Arduino/Genuino Uno

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.
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Blink Test

Overview

In this Project, 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.

Component Required:

1 x Uno R3 Board

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 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 1s often referred to as the 'L’
LED as this is how it is labeled on the board.
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In this Project, we will reprogram the UNO board with our own Blink
sketch and then change the rate at which it blinks.

In the previous chapter-How to install Arduino IDE, you set up your
Arduino IDE and made sure that you could find the right serial port for it
to connect to your UNO board. The time has now come to put that

connection to the test and program your UNO 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

& Blink | Arduino 1.89 - O x
File Edit Sketch Tools Help

New Cirl+N
Open... Ctrl+0O
Open Recent
Sketchbook |- ) i
Examples ) o A
Close Crl+W Built-in Examples
Save Ctrl+S 01.Basics 3 AnalogReadSerial
Save As..  Cirl+Shift+S 02Digital > BareMinimum
| 03.Analog 3 Blink
Page Setup  Ctrl+5Shift+P 04.Communication 3 DigitalReadSerial
Print Cirl+P 05.Contral 3 Fade
Preferences  Ctrl+Comma . 06.5ensors i ReadAnalogVoltage
07.Display >
Quit Crl+Q | 08.Strings >
09.UsB >
10.StarterKit_BasicKit >
11.ArduinolSP >

. Examples for board
// the setup function SRRl Ay et

void setup() f{

[t or power the board
Adafruit Circuit Playground

£ ARiEiaTiEe araiE gt It
pinMode (LED_BUILTIN,

}

Esplora
Ethernet
Firmata

GSM
LiguidCrystal
Robot Control
Robot Motor
sD

Servo

// the loop function o Eer
1 ¥

void loop(

D on (HIGH is the voltage level)
Isecond
D off by making the voltage LOW

Isecond

SpacebrewYun

Stepper
Temboo
RETIRED

MO W M Y v v v v v v v v v v

Examples for Arduino/Genuino Uno
EEPROM >
SoftwareSerial >
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When the sketch window opens, enlarge it so that you can see the entire
sketch in the window.

€ Blink | Arduinc 1.8.9 = O X
File Edit Sketch Tools Help

// the setup function runs once when you press reset or power the board
void setup(} {
// initialize digital pin LED BUILTIN as an output.
;ninModc—'[LED_B’JILTI.?, OUTEUT) ;

}

// 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
} v
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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.

&3 Blink | Arduino - O X

File Edit Sketch Tools Help

Auto Format Cirl+T

Archive Sketch

Fix Encoding & Reload |

Manage | ibranes: CirlShift+] | Al

Serial Monitor Ctrl+Shift+M |
| Serial Plotter Ctrl+ Shift+L

WiFi101 / WiFiNIMNA Firrmware Updater

Board: "Arduino/Genuino Uno" F Boards Manager...

Port: "COME" : Arduino AVR Boards
Get Board Info Arduing Yiig

I [ﬂi] Arduino/Genuino Uno I

Arduino Duemilanove or Diecimila

Programmer: "AVRISP mkll"

Burn Bootloader
AT al Arduino Nano

Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo
ample code is in the lic domair Arduino Leonarde ETH

Arduino/Genuino Micro

Arduino Esplora

Arduino Mini
// the setup function runs once when you press reset or powW Arduino Ethernet
Vola:seronl] Arduino Fio
// initialize digital pin LED BUILTIN as an output.
inMode (LED_BUILTIN, OUTEUT): Arduino BT
} LilyPad Arduino USB

LilyPad Arduino
/! the loop function runs over and over again forever ) .
Arduino Pro or Pro Mini

wvoid
HIGH); // turn the LED on (HI| Arduino NG or older
/{ wait for a second Arduino Robot Control
LOW) // turn the LED off by "
%) 4 uv.’rl Z 5 5 9 Arduino Robot Motor
// wait for a second
} Arduino Gemma =

Adafruit Circuit Playground
Arduino Yin Mini
Arduino Industrial 101

Linino One

Arduino Uno WiFi

uino Uno
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9 Blink | Arduino - O X
iFiIe Edit Sketch Tools Help

Auto Format Ctrl+T

Archive Sketch

Fix Encoding & Reload

Munage L ibraciss Cirl+Shiftel | Al

Serial Monitor Crl+Shift+M |
| Serial Plotter Ctrl+ Shift+L

WiFi101 / WiFiNINA Firmware Updater

Board: "Arduine/Genuing Uno" ? |
Port: "COMB"
Get Board Info

Programmer: "AVRISP mkll"

Burn Bootloader

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

void setup() {
/f initialize digital pin LED BUILTIN as an output.
pinMode (LED_BUILT OUTFUT)

| // the loop function runs over and over again forever
| woid loop() {

dig ri Hj 7 /{ turn the LED on (HIGH is the wvoltage lewvel)
fS wait for a second

/f turn the LED off by making the wvoltage LOW
// wait for a second
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& Device Manager — O e

File Action View Help

&= @ Hm B

~ 4% DESKTOP-TOOVST1
i} Audio inputs and outputs
@ Computer
w Disk drives
[ Display adaptors
B rirmware
¥ Human Interface Devices
*® IDE ATA/ATAPI controllers
— Keyboards
@ Mice and other pointing devices
[ Monitors
P Network adapters

= Print queues

D Processors

B software devices

iy Sound, video and game controllers
S Storage controllers

= System devices

§ Universal Serial Bus controllers

Note: The Board Type and Serial Port here are not necessarily the
same as shown in picture. If you are using UNO, then you will have to
choose Arduino UNQO as the Board Type, other choices can be made
in the same manner. And the Serial Port displayed for everyone is
different, despite COM 6 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.

o on COME
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Click on the 'Upload' button. The second button from the left on the

toolbar.
&® Blink | Arduino 1.8.9 _ O %

_File Edit Sketch Tools_ﬁ__el_p

Blink
) ~
// the setup function runs once when you press reset or power the board
void setup() {
// initialize digital pin LED BUILTIN as an output.
pinMode (LED BUILTIN, OUTEUT);
}
// the loop function runs over and over again forever
void loop() {
IN, HIGH):; // turn the LED on (HIGH is the woltage level)
// wait for a second
// turn the LED off by making the wvoltage LOW
// wait for a second
} v

When the status bar prompts "Done uploading", it means the code upload
is successful

&® Project_1_Hello_World | Arduino 1.8.9 - o x

Project_1_Hello_Warld

Serial.begin(9600);// set the baud rate at 9600 to match the software set up. When connected t i

pir e (ledpin, ¢ JTY;// initialize digital pin 13 as output. When using I/0 ports on an Ardu

val=Serial.read();// read the instruction or character from PC to Arduino, and assign them to
if{wval=="A")// determine if the instruction or character received is “R”.
£ JF AE iEfs AT

digitalWrite (ledpin,HIGH);// set the LED on digital pin 13 on.

(ledpin, LOW)#7 set the LED on digital pin 13 off.
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If an error message appears.

Problem uploading to board. See http:/www.arduino.cc/en/Guide/Traubleshooting#upload for suggestions.

o oo - == s T e B B == =

There can be several reasons:
1. The arduino uno driver software is not installed successfully, please
refer to the course for the installation steps: "How to Install Arduino
Driver".

2. The communication serial port selection of arduino uno is wrong; you
can check the communication port COMx of your arduino uno in the
computer in the device manager.

Arduino/Genuino Uno on COM15

e —_—
# Device Manager P
| & Blink | Arduino

| File Action View Help

o @ Em B | File Edit Sketch Tools Help

~ & DESKTOP-TOOVST1 —
udio inputs and outputs o o 1 Auto Format Ctrl+T
5 Archive Sketch
- Blink : 5
i japtors Fix Encoding & Reload

erface Devices Manage Libraries... Ctrl+Shift+|
e :ii::/,:zm conieles Serial Monitor Ctrl+Shift+M
@ Mice and other pointing devices Serial Plotter Ctrl+ Shift+ L
i

WiFi101 / WiFiNINA Firmware Updater

Board: "Arduino/Genuino Uno" >
Port: "COME" 3 Serial ports
ou 5d game controllers Get Board Info AR
§ Universal Serial Bus controllers Programmer: "AVRISP mkl| i

Burn Bootloader

3. If your Arduino uno is connected to a Bluetooth module, it will occupy
the communication serial port. You need to remove the Bluetooth module
connection before uploading the code.

4. The USB data cable is not firmly connected.

Check if there are any of the above problems. After correcting, follow the
previous steps to re-operate.
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Sample Program
// the setup function runs once when you press reset or power the board

void setup()

{
1

// initialize digital pin LED BUILTIN as an output.
pinMode(LED BUILTIN, OUTPUT);
)
// the loop function runs over and over again forever
void loop()
{
digital Write(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

After the code is successfully uploaded, the "L" character LED will flash
once per second. So far, you have completed the testing process of your

first program.
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Project 1 Hello World

Overview

As for starters, we will begin with something simple. In this project, you
only need an Arduino and a USB Cable to start the "Hello World!"
experiment. It is not only a communication test of your Arduino and PC,
but also a primer project for you to have your first try in the Arduino

world!

Component Required:
1.Uno R3 Board *1
2.USB Cable *1

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 Arduino and other microcontrollers, they decided to
include a serial terminal with the software. Within the Arduino

environment, this is called the Serial Monitor.

Sample Program

Open the program “Project 1 Hello World.ino” 1in the folder
Arduino Code—>Project 1 Hello World.
s

int val;//define variable val
int ledpin=13;// define digital interface 13

void setup()

{
1

Serial.begin(9600);
// set the baud rate at 9600 to match the software set up. When connected
//to a specific device, (e.g. bluetooth), the baud rate needs to be the same
//with it.

34/101



pinMode(ledpin,OUTPUT);
// initialize digital pin 13 as output. When using 1/O ports on an Arduino,
//this kind of set up is always needed.

b
void loop()

{
val=Serial.read();// read the instruction or character from PC to
//Arduino, and assign them to Val.
if(val=="A")// determine if the instruction or character received is “R”.
{ //ifit’s “A”,
digital Write(ledpin,HIGH);// set the LED on digital pin 13 on.
delay(500);
digital Write(ledpin,LOW);// set the LED on digital pin 13 off.
delay(500);
Serial.println("Hello World!");// display*“Hello World! string.
b
YT
Code Test

Select the correct COM communication serial port,click the button to
upload the code.if you encounter an error during the code upload process,

you can refer to the previous course”Blink Test”.

& Project_1_Hello_World | Arduino 1.8.9 — O X
File Edit Sketch Tools Help

Project_1_Hello_Warl

int wal;//define variable wval — ~
int ledpin=13;// define digital interface 13
void setup()
{
Serial.begin(9600);// set the baud rate at 9600 to match the software set up. When connected to a specific device, (e
pinMode (1edpin,OUTPUT) :// initialize digital pin 13 as output. When using I/0 ports on an Arduino, this kind of set t
}
woid loop()
val=Serial.read();// read the instruction or character from PC to Arduino, and assign them to Val.
if(val=="A"}// determine if the instruction or character received is "R".
{ /7 if it's “a",
digitalWrite (ledpin,HIGH);// set the LED on digital pin 13 on.
delay (500);
digitalWrite (ledpin,LOW);// set the LED on digital pin 13 off. delay(500);
Serial.println("Hello World!™);// display“Hello World! “string.
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After completing the code upload,click the Serial Monitor icon to open it.

& Project_1_Hello_World | Arduino 1.8.9 e O X
_Eile Edit Sketch I_9o_|5 é?!_p_

Froject_1_Hello_Warld

int wal;//define variable wval ~

int ledpin=13;// define digital interface 13

void setup()

{
Serial.begin(9600);// set the baud rate at 9600 to match the software set up. When conpfcted to a specific device, (e
pinMode (ledpin, CUTPUT) ; // initialize digital pin 13 as output. When using I/C portgstn an Arduino, this kind of set v

1

void loop()

val=Serial.read();// read the instruction or character from PC to Arduino, and assign them to Val.

if(val=="L"})// determine if the instruction or character receiwved is “R".
PR i i m
dig rite (ledpin,HIGH) ;// set the LED on digital pin 13 on.
i
digitalWrite (ledpin, LOW);// set the LED on digital pin 13 off. delay({500);
Serial.println("Hello World!™);// display“Hello World! ”string.
}
i W
< =

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

| Mewline

19200 baud

38400 baud
27600 baud
74880 baud
115200 band
230400 baud |
250000 band -

re
=

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

[:J' Autoscroll
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Click to open serial port monitor, input an “ A”, LED 13 will blink once,

PC will receive the information from Arduino: Hello World

@CcoMs = W X
A \ _ Send
Hello World! e o "

W

[“lAutoscroll [ ]Show timestamp llewline w9600 baud v| | Clear output
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Project 2 LED Blinking

Introduction

Blinking LED experiment is quite simple. In the "Hello World!" program,
we have come across LED. This time, we are going to connect an LED to
one of the digital pins rather than using LED13, which is soldered to the
board. Except an Arduino and an USB cable, we will need extra parts as

below.

Hardware Required
1.Uno R3 Board *1
2.USB Cable *1

3. Red M5 LED*1

4. 220Q Resistor*1

5 Breadboard*1

6. Breadboard Jumper Wires* Several

LED:

LEDs make great indicator lights. They use very little electricity and they
pretty much last forever.

In this Project, you will use perhaps the most common of all LEDs: a
S5mm red LED. 5mm refers to the diameter of the LED. Other common
sizes are 3mm and 10mm. You cannot directly connect an LED to a
battery or voltage source because 1) the LED has a positive and a
negative lead and will not light if placed the wrong way and 2) an LED
must be used with a resistor to limit or 'choke' the amount of current

flowing through it; otherwise, it will burn out!

-
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If you do not use a resistor with an LED, then it may well be destroyed
almost immediately, as too much current will flow through, heating it and
destroying the 'junction' where the light is produced.

There are two ways to tell which is the positive lead of the LED and
which the negative.

Firstly, the positive lead is longer.

Secondly, where the negative lead enters the body of the LED, there is a
flat edge to the case of the LED.

If you happen to have an LED that has a flat side next to the longer lead,
you should assume that the longer lead is positive.

RESISTORS:

As the name suggests, resistors resist the flow of electricity. The higher
the value of the resistor, the more it resists and the less electrical current
will flow through it. We are going to use this to control how much

electricity flows through the LED and therefore, how brightly it shines.
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But first, more about resistors...

The unit of resistance is called the Ohm, which is usually shortened to Q the Greek letter
Omega. Because an Ohm is a low value of resistance (it doesn't resist much at all), we
also denote the values of resistors in kQ (1,000 Q) and MQ (1,000,000 Q).

These are called kilo-ohms and mega-ohms.

In this learning kit, we are going to use three different values of resistor:

220Q, 1k and 10kQ. These resistors all look the same, except that they
have different colored stripes on them. These stripes tell you the value of
the resistor.

The resistor color code has three colored stripes and then a gold stripe at
one end.

4-Band Code
2%,9%,10%

4Kk10 +3%

Ny —

Silver 0.01Q + 10%

A —r—

0.1%,0.25%,0.9%,1%

5-Band Code 63kd 0.1%

Unlike LEDs, resistors do not have a positive and negative lead. They
can be connected either way around.

If you find this approach method too complicated, you can read the color
ring flag on our resistors directly to determine its resistance value. Or

you may use a digital multimeter instead.
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We follow below diagram from the experimental schematic link. Here we
use digital pin 10. We connect LED to a 220 ohm resistor to avoid high
current damaging the LED.

Circuit Connection
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Sample Program

According to the above circuit, you can start compiling the program,
turning the LED 1 second on and 1 second off. This program is simple
and similar to one that comes with Arduino except it’s connected to
digital pin 10.

I T
int ledPin = 10; // define digital pin 10.

void setup()

{
1

pinMode(ledPin, OUTPUT);// define pin with LED connected as output.

!
S

void loop()

{
1

digital Write(ledPin, HIGH); // set the LED on.
delay(1000); // wait for a second.
digital Write(ledPin, LOW); // set the LED off.
delay(1000); // wait for a second

!
S

[T T

Result

After downloading this program, in the experiment, you will see the LED
connected to pin 10 turning on and off, with an interval approximately
one second.

The blinking LED experiment is now completed.
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Project 3 Traffic Light

Introduction

In the previous program, we have done the LED blinking experiment with
one LED. Now, it” s time to up the stakes and do a bit more complicated
experiment-traffic lights. Actually, these two experiments are similar.
While in this traffic lights experiment, we use 3 LEDs with different color
other than 1 LED.

N
3

Hardware Required

1. Uno R3 Board *1

2.USB Cable *1

3.Red M5 LED*1

4 Yellow M5 LED*1

5.Green M5 LED*1

6.220Q Resistor *3

7.Breadboard*1

8. Breadboard Jumper Wires* Several
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Circuit Connection
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Sample Program

Since it is a simulation of traffic lights, the blinking time of each LED
should be the same with those in traffic lights system. In this program, we
use Arduino delay () function to control delay time, which is much

simpler than C language.
s

int redled =10; // initialize digital pin 10.
int yellowled =7; // initialize digital pin 7.
int greenled =4; // initialize digital pin 4.
void setup()

{
pinMode(redled, OUTPUT);// set the pin with red LED as “output”
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pinMode(yellowled, OUTPUT); // set the pin with yellow LED as
“output”
pinMode(greenled, OUTPUT); // set the pin with blue LED as “output”

b
void loop()

{

digital Write(greenled, HIGH);//// turn on blue LED
delay(3000);// wait 2 seconds

digital Write(greenled, LOW); // turn off blue LED
for(int 1=0;1<3;i++)// blinks for 3 times

{

delay(500);// wait 0.5 second

digital Write(greenled, HIGH);// turn on blue LED
delay(500);// wait 0.5 second

digital Write(greenled, LOW);// turn off blue LED

b

digital Write(yellowled, HIGH);//// turn on blue LED
delay(3000);// wait 3 seconds

digital Write(yellowled, LOW); // turn off blue LED
digital Write(redled, HIGH);// turn on red LED
delay(3000);// wait 3 second

digital Write(redled, LOW);// turn off red LED

}*********************************************************

sk sk s sk s sk s ke sfe ke sk sk sk sk sk sk sk sk

Result

When the uploading process is completed, we can see traffic lights of our
own design.

Note:The green light will be on for 5 seconds, and then off., followed by
the yellow light blinking for 3

times, and then the red light on for 5 seconds, forming a cycle. Cycle then

repeats.
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Project 4 Button-controlled LED

Introduction

I/O port means interface for INPUT and OUTPUT. Up until now, we
have only used its OUTPUT function. In this experiment, we will try to
use the input function, which is to read the output value of device
connecting to it. We use 1 button and 1 LED using both input and output
to give you a better understanding of the I/O function. Push Buttones,
familiar to most of us, are a switch value (digital value) component.

When it's pressed, the circuit is in closed (conducting) state.

Hardware Required
1. Uno R3 Board *1
2.USB Cable *1
3.Push Button*1

4.Red M5 LED*1
5.220Q Resistor*1
6.10KQ Resistor*1
7.Breadboard*1

8.Breadboard Jumper Wires* Several

46/101



Circuit Connection
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Sample Program

Now, let's begin the compiling. When the button is pressed, the LED will
be on. After the previous

study, the coding should be easy for you. In this program, we add a
statement of judgment. Here,

we use an if () statement.

Arduino IDE is based on C language, so statements of C language such as
while, switch etc. Can certainly be used for Arduino program.When we

press the button, pin 7 will output high level. We can program pin 11 to
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output high level and turn on the LED. When pin 7 outputs low level, pin

11 also outputs low level and the LED remains off.

T

int ledpin=11;// initialize pin 11

int inpin=7;// initialize pin 7

int val;// define val

void setup()

{

pinMode(ledpin,OUTPUT);// set LED pin as “output”
pinMode(inpin,INPUT);// set button pin as “input”

j

void loop()

f
1

val=digitalRead(inpin);// read the level value of pin 7 and assign if to val
if(val==LOW)// check if the button is pressed, if yes, turn on the LED

{ digital Write(ledpin,LOW);}

else

{ digital Write(ledpin,HIGH); }

b

T

Result

When the button is pressed, LED is on, otherwise, LED remains off.
After the above process, the button controlled LED experiment is
completed. The simple principle of this experiment is widely used in a
variety of circuit and electric appliances. You can easily come across it in
your every day life. One typical example is when you press a certain key

of your phone, the backlight will be on.
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Project 5 Active Buzzer

Introduction

Active buzzer is widely used on computer, printer, alarm, electronic toy,
telephone, timer etc as a

sound making element. It has an inner vibration source. Simply connect it
with 5V power supply,

it can buzz continuously.

Hardware Required
1. Uno R3 Board *1
2.USB Cable *1
3.Active Buzzer*1
4.Breadboard*1

5.Breadboard Jumper Wires* Several
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When connecting the circuit, pay attention to the positive & the negative
poles of the buzzer. In the photo, you can see there are red and black lines.

When the circuit is finished, you can begin programming.

Sample Program

Program is simple. You control the buzzer by outputting high/low level.
I

int buzzer=8;// initialize digital IO pin that controls the buzzer

void setup()

f
1

pinMode(buzzer, OUTPUT);// set pin mode as “output”

j

void loop()

f
1

digital Write(buzzer, HIGH); // produce sound
delay(1000);

digital Write(buzzer, LOW);

delay(1000);
YT g

Result

After downloading the program, the buzzer experiment is completed. You

can see the buzzer is ringing.
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Project 6 Passive Buzzer

Introduction

We can use Arduino to make many interactive works of which the most
commonly used is acoustic-optic display.All the previous experiment has
something to do with LED. However, the circuit in this experiment can
produce sound. Normally, the experiment is done with a buzzer or a
speaker while buzzer is simpler and easier to use. The buzzer we
introduced here is a passive buzzer. It cannot be actuated by itself, but by
external pulse frequencies. Different frequencies produce different
sounds. We can use Arduino to code the melody of a song, which is

actually quite fun and simple.

Hardware Required
1. Uno R3 Board *1
2.USB Cable *1
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3.Passive Buzzer*1
4.Breadboard*1

5.Breadboard Jumper Wires* Several

Circuit Connection
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Sample Program
T

int buzzer=8;// select digital IO pin for the buzzer
void setup()

{

pinMode(buzzer,OUTPUT);// set digital 1O pin pattern, OUTPUT to be
output

b

void loop()

{ unsigned char 1,j;//define variable

while(1)

{ for(i=0;1<80;i++)// output a frequency sound
{ digital Write(buzzer,HIGH);// sound
delay(1);//delay 1ms

digital Write(buzzer, LOW);//not sound
delay(1);//delay 1ms

b

for(i=0;1<100;1++)// output a frequency sound
{ digital Write(buzzer,HIGH);// sound
delay(1);//delay 1ms

digital Write(buzzer,LOW);//not sound
delay(2);//delay 2ms

b
b

b
T

After downloading the program,The buzzer will emit a rapid alarm

sound.
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Project 7 RGB LED

Introduction
Tricolor principle to display various colors PWM controlling ports to

display full color Can be driven directly by Arduino PWM interfaces

Hardware Required
1. Uno R3 Board *1
2.USB Cable *1
3.RGB LED *1
4.220€Q Resistor*3
5.Breadboard*1

6.Breadboard Jumper Wires* Several

RGB LED:

At first glance, RGB (Red, Green and Blue) LEDs look just like regular
LEDs. However, inside the usual LED package, there are actually three
LEDs, one red, one green and one blue. By controlling the brightness of
each of the individual LEDs you can mix pretty much any color you
want.We mix colors the same way you would mix paint on a palette - by

adjusting the brightness of each of the three LEDs.Fortunately for us,
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UNO R3 board has an analogWrite function that you can use with pins
marked with a ~ to output a variable amount of power to the appropriate
LEDs.

The RGB LED has four leads. There is one lead going to the positive

connection of each of the single LEDs within the package and a single
lead that is connected to all three negative sides of the LEDs.

>

™~ Red Anode @

Common Cathode ©

Blue Anode
Green Anode @

¥

3
¥

UJDI\

A

Here on the photographs you can see 4 electrode LED. Every separate pin
for Green or Blue or Red color is called Anode. You will always connect
“+” to it. Cathode goes to “-“(ground). If you connect it other way round
the LED will not light.

The common negative connection of the LED package is the second pin
from the flat side. It is also the longest of the four leads and will be
connected to the ground. Each LED inside the package requires its own
220Q resistor to prevent too much current flowing through it. The three
positive leads of the LEDs (one red, one green and one blue) are

connected to UNO output pins using these resistors.
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Three Primary Colors:

The reason that you can mix any color you like by varying the quantities
of red, green and blue light is that your eye has three types of light
receptor in it (red, green and blue). Your eye and brain process the

amounts of red, green and blue and convert it into a color of the spectrum.

In a way, by using the three LEDs, we are playing a trick on the eye. This
same idea is used in TVs, where the LCD has red, green and blue color

dots next to each other making up each pixel.

If we set the brightness of all three LEDs to be the same, then the overall
color of the light will be white. If we turn off the blue LED, so that just
the red and green LEDs are the same brightness, then the light will appear
yellow.

We can control the brightness of each of the red, green and blue parts of
the LED separately, making it possible to mix any color we like.

Black is not so much a color as an absence of light. Therefore, the closest
we can come to black with our LED is to turn off all three colors.
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Theory (PWM)
Pulse Width Modulation (PWM) is a technique for controlling power. We
also use it here to control the brightness of each of the LEDs.

The diagram below shows the signal from one of the PWM pins on the
UNO.

1/500 second

-

5V

1/20 (5%)

ov

5vY —

10/20 (50%)

ov

5V

18/20 (90%)

ov

Roughly every 1/500 of a second, the PWM output will produce a pulse.
The length of this pulse is controlled by the 'analogWrite' function. So
‘analogWrite(0)' will not produce any pulse at all and 'analogWrite(255)'
will produce a pulse that lasts all the way until the next pulse is due, so

that the output is actually on all the time.

If we specify a value in the analogWrite that is somewhere in between 0
and 255, then we will produce a pulse. If the output pulse is only high for
5% of the time, then whatever we are driving will only receive 5% of full

power.

If, however, the output is at 5V for 90% of the time, then the load will
get 90% of the power delivered to it. We cannot see the LEDs turning on
and off at that speed, so to us, it just looks like the brightness is
changing.
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Circuit Connection
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Sample Program
I

int redpin = 11; //select the pin for the red LED
int bluepin =10; // select the pin for the blue LED
int greenpin =9;// select the pin for the green LED
int val;

void setup() {
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pinMode(redpin, OUTPUT);
pinMode(bluepin, OUTPUT);
pinMode(greenpin, OUTPUT);
Serial.begin(9600);

b
void loop()

{

for(val=255; val>0; val--)
{

analogWrite(11, val);
analogWrite(10, 255-val);
analogWrite(9, 128-val);
delay(1);

b

for(val=0; val<255; val++)
{

analogWrite(11, val);
analogWrite(10, 255-val);
analogWrite(9, 128-val);
delay(1);

b
Serial.println(val, DEC);

b
[T T

Result
Directly copy the above code into Arduino IDE, and click upload , wait a
few seconds, you can see a full-color LED.The three primary colors of

different brightness can be mixed to create new colors.
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Project 8 Analog Value Reading

Introduction

In this experiment, we will begin the learning of analog I/O interfaces. On
an Arduino, there are 6 analog interfaces numbered from AO to AS. These
6 interfaces can also be used as digital ones numbered as D14-D19. After
a brief introduction, let's begin our project. Potentiometer used here is a

typical output component of analog value that is familiar to us.

Hardware Required
1. Uno R3 Board *1
2.USB Cable *1
3.Potentiometer *1
4.Breadboard*1

5.Breadboard Jumper Wires* Several

Circuit Connection

In this experiment, we will convert the resistance value of the
potentiometer to analog ones and display it on the screen. This is an
application we need to master well for our future experiments.

Connection circuit as below:
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=

We use the analog interface AO.
The analog interface we use here is interface AQ.

Sample Program

The program compiling is simple.An analogRead () Statement can read
the value of the interface.The A/D acquisition of Arduino 328 is in 10
bits, so the value it reads is among 0 to 1023. One difficulty in this
project is to display the value on the screen, which is actually easy to
learn. First,we need to set the baud rate in voidsetup (). Displaying the
value is a communication between Arduino and PC, so the baud rate of
the Arduino should match the the one in the PC's software setup.
Otherwise, the display will be messy codes or no display at all. In the
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lower right corner of the Arduino software monitor window, there is a
button for baud rate set up. The set up here needs to match the one in the
program. The statement in the program is Serial.begin(); enclosed is the
baud rate value, followed by statement for displaying. You can either
use Serial.print() or Serial.println() statement.

[T T
int potpin=0;// initialize analog pin 0

int ledpin=13;// initialize digital pin 13

int val=0;// define val, assign initial value 0

void setup()

f
1

pinMode(ledpin,OUTPUT);// set digital pin as “output”
Serial.begin(9600);// set baud rate at 9600

b
void loop()

{

digital Write(ledpin,HIGH);// turn on the LED on pin 13

delay(50);// wait for 0.05 second

digital Write(ledpin,LOW);// turn off the LED on pin 13

delay(50);// wait for 0.05 second

val=analogRead(potpin);// read the analog value of analog pin 0, and
assign it to val

Serial.println(val);// display val’s value

b
[T T

Result

The Sample Program uses the built-in LED connected to pin 13. Each
time the device reads a value, the LED blinks.Below is the analog value
it reads.
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When you rotate the potentiometer knob, you can see the displayed
value changes. The reading of analog value is a very common function
since most sensors output analog value. After calculation,we can have
the corresponding value we need.
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Project 9 Photo Resistor

Introduction

After completing all the previous experiments, we acquired some basic
understanding and knowledge about Arduino application. We have
learned digital input and output, analog input and PWM. Now, we can
begin the learning of sensors applications.Photo resistor (Photovaristor) is
a resistor whose resistance varies according to different incident light
strength. It's made based on the photoelectric effect of semiconductor. If
the incident light is intense, its resistance reduces; if the incident light is

weak, the resistance increases.

Photovaristor is commonly applied in the measurement of light, light
control and photovoltaic conversion (convert the change of light into the
change of electricity).Photo resistor is also being widely applied to
various light control circuit, such as light control and adjustment, optical
switches etc.We will start with a relatively simple experiment regarding
photovaristor application.Photovaristor is an element that changes its
resistance as light strenth changes. So we will need to read the analog

values. We can refer to the PWM experiment, replacing the potentiometer
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with photovaristor. When there is change in light strength, there will be
corresponding change on the LED.

Hardware Required

1. Uno R3 Board *1

2.USB Cable *1

3..Photo Resistor*1

4.Red M5 LED*1

5.10KQ Resistor*1

6.220Q) Resistor* 1

7.Breadboard*1

8.Breadboard Jumper Wires* Several

Circuit Connection
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Sample Program

After the connection, let's begin the program compiling. The program is
similar to the one of PWM. For change detail, please refer to the Sample
Program below.

I T

int potpin=0;// initialize analog pin 0, connected with photovaristor

int ledpin=11;// initialize digital pin 11, output regulating the brightness
of LED

int val=0;// initialize variable val

void setup()

{
pinMode(ledpin,OUTPUT);// set digital pin 11 as “output”

Serial.begin(9600);// set baud rate at “9600”

b
void loop()

{

val=map ( analogRead(potpin) , 0, 1023, 0, 255);

// read the analog value of the sensor and assign it to val
Serial.println(val);// display the value of val

analogWrite(ledpin,val);

// turn on the LED and set up brightness (maximum output value 255)

delay(10);// wait for 0.01

b
[T T

Result

After downloading the program, you can change the light strength around
the photovaristor and see corresponding brightness change of the LED.
Photovaristors has various applications in our everyday life. You can

make other interesting interactive projects base on this one.
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Project 10 Analog Temperature

Introduction

Thermistor is a temperature measuring component base on the principle
that a conductor changes in resistance with a change in its body
temperature. As a result, it requires the temperature coefficient and the
resistivity of the conductor to be as large and stable as possible. It is best
that the resistance is in linear relationship with temperature. And it should
also have stable physical and chemical properties in a wide range.
Currently, the most used thermal resistance materials are platinum, nickel

and copper.

2

Hardware Required
1. Uno R3 Board *1
2.USB Cable *1
3.Thermistor *1
4.10KQ Resistor *1
5.Breadboard*1

6.Breadboard Jumper Wires* Several
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Circuit Connection
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Sample Program
T
int tempPin = AOQ;

void setup()

33V

= T

5
GHND
GND
WM
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{
Serial.begin(9600);

}
void loop()

{
int tempReading = analogRead(tempPin);
double tempK = log(10000.0 * ((1024.0 / tempReading - 1)));
tempK = 1 / (0.001129148 + (0.000234125 + (0.0000000876741 *
tempK * tempK )) * tempK ); /" Temp Kelvin
float tempC = tempK - 273.15; // Convert Kelvin to Celcius
float tempF = (tempC * 9.0)/ 5.0 + 32.0;
/I Convert Celcius to Fahrenheit
Serial.print("Temp:");
Serial.print(tempC);
Serial.println("C");
delay(500);

b
s

Result
The data received on the serial monitor in the picture shows the

temperature of the room.
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Put the thermistor in hot water, the serial monitor receives the data after

the temperature change.
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Project 11 Tilt Switch

Introduction

Tilt switch controls the ON and OFF of an LED.Tilt sensors (tilt ball
switch) allow you to detect orientation or inclination. They are small,
inexpensive, low-power and easy-to-use. If used properly, they will not
wear out. Their simplicity makes them popular for toys, gadgets and
appliances.

Hardware Required
1. Uno R3 Board *1
2.USB Cable *1

3.Red M5 LED*1
4.Ball Switch*1
5.220Q Resistor *1
6.10kQ Resistor*1
7.Breadboard*1

8. Breadboard Jumper Wires* Several
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Circuit Connection
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Connect the controller board, shield, breadboard and USB cable
according to Arduino tutorial.
Connect the LED to digital pin 8, ball switch to analog pin 5.

Experiment Principle

When one end of the switch is below horizontal position, the switch is on.
The voltage of the analog port is about 5V (1023 in binary). The LED
will be on. When the other end of the switch is below horizontal position,
the switch is off. The voltage of the analog port is about OV (0 in binary).
The LED will be off. In the program, we determine whether the switch is
on or off according to the voltage value of the analog port, whether it's
above 2.5V (512 in binary) or not.
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Sample Program
TNy
void setup()

{
pinMode(8,0UTPUT);// set digital pin 8 as “output”

b
void loop()

{

int 1;// define variable 1

while(1)

{

i=analogRead(AY);// read the voltage value of analog pin 5
if(i>512)// if larger that 512 (2.5V)

{
digital Write(8,LOW);// turn on LED

}

else// otherwise

{
digital Write(8,HIGH);// turn off LED
§
§

b
T T

Result

Hold the breadboard with your hand. Tilt it to a certain extent, the LED
will be on.

If there is no tilt, the LED will be off.

The principle of this experiment can be applied to relay control.
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Project 12 Digit LED Segment Display

Introduction

LED segment displays are common for displaying numerical information.
It's widely applied on displays of electromagnetic oven, full automatic
washing machine, water temperature display,electronic clock etc. It is
necessary that we learn how it works.LED segment display is a
semiconductor light-emitting device. Its basic unit is a light-emitting
diode (LED). LED segment display can be divided into 7-segment display
and 8-segment display according to the number of segments. 8-segment
display has one more LED unit ( for decimal point display) than

7-segment one. In this experiment, we use a 8-segment display.
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Common cathode 7-segment display
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According to the wiring method of LED units, LED segment displays can
be divided into display with common anode and display with common
cathode. Common anode display refers to the one that combine all the
anodes of LED units into one common anode (COM).For the common
anode display, connect the common anode (COM) to +5V. When the
cathode level of a certain segment is low, the segment is on; when the
cathode level of a certain segment is high, the segment is off. For the
common cathode display, connect the common cathode (COM) to GND.
When the anode level of a certain segment is high, the segment is on;
when the anode level of a certain segment is low, the segment 1s off.

BDEORDE
i

]

;
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0000
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Each segment of the display consists of an LED. So when you use it, you
also need use a current-limiting resistor. Otherwise, LED will be burnt
out. In this experiment, we use a common cathode display. As we
mentioned above, for common cathode display, connect the common
cathode (COM) to GND. When the anode level of a certain segment is
high, the segment is on;when the anode level of a certain segment is low,
the segment 1s off.

§
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Hardware Required

1. Uno R3 Board *1

2.USB Cable *1

3.1-digit Segment Display*1

4.220Q Resistor *8

5.Breadboard*1

6. Breadboard Jumper Wires* Several

Circuit Connection

1 1
1
- 8
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Sample Program

There are seven segments for numerical display, one for decimal point
display. Corresponding segments will be turned on when displaying
certain numbers. For example, when displaying number 1, b and ¢
segments will be turned on. We compile a subprogram for each number,
and compile the main program to display one number every 2 seconds,
cycling display number 0 ~ 9.The displaying time for each number is
subject to the delay time, the longer the delay time, the longer the
displaying time

I T

// set the 10O pin for each segment

int a=7;// set digital pin 7 for segment a

int b=6;// set digital pin 6 for segment b

int c=5;// set digital pin 5 for segment ¢

int d=10;// set digital pin 10 for segment d

int e=11;// set digital pin 11 for segment ¢

int £=8;// set digital pin 8 for segment f

int g=9;// set digital pin 9 for segment g

int dp=4;// set digital pin 4 for segment dp

void digital 0(void) // display number 5

{

unsigned char j;

digital Write(a,HIGH);

digital Write(b,HIGH);

digital Write(c, HIGH);

digital Write(d,HIGH);

digital Write(e, HIGH);

digital Write(f, HIGH);

digital Write(g, LOW);

digital Write(dp,LOW);

b
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void digital 1(void) // display number 1

{

unsigned char j;

digital Write(c,HIGH);// set level as “high” for pin 5, turn on segment ¢
digital Write(b,HIGH);// turn on segment b
for(j=7;j)<=11;j++)// turn off other segments
digital Write(j, LOW);

digital Write(dp,LOW);// turn off segment dp
b

void digital 2(void) // display number 2

{

unsigned char j;

digital Write(b,HIGH);

digital Write(a,HIGH);

for(j=9;j<=11;j++)

digital Write(j, HIGH);

digital Write(dp,LOW);

digital Write(c,LOW);

digital Write(f, LOW);

b

void digital 3(void) // display number 3
{digital Write(g, HIGH);

digital Write(a, HIGH);
digitalWrite(b,HIGH);

digital Write(c,HIGH);
digitalWrite(d,HIGH);

digital Write(dp,LOW);

digital Write(f, LOW);

digital Write(e, LOW);

b

void digital 4(void) // display number 4
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{digital Write(c,HIGH);
digital Write(b,HIGH);
digital Write(f, HIGH);
digital Write(g,HIGH);
digital Write(dp,LOW);
digitalWrite(a,LOW);
digitalWrite(e, LOW);
digital Write(d,LOW);

b

void digital 5(void) // display number 5
{

unsigned char j;

digital Write(a,HIGH);
digital Write(b, LOW);
digital Write(c,HIGH);
digitalWrite(d,HIGH);
digitalWrite(e, LOW);
digital Write(f, HIGH);
digital Write(g,HIGH);
digital Write(dp,LOW);
b

void digital 6(void) // display number 6
{

unsigned char j;
for(j=7;j<=11;j++)
digital Write(j, HIGH);
digital Write(c,HIGH);
digital Write(dp,LOW);
digital Write(b,LOW);

b

void digital 7(void) // display number 7
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{

unsigned char j;
for(j=5;<=7:j++)
digital Write(j, HIGH);
digital Write(dp,LOW);
for(G=8;j<=11;j++)
digital Write(j, LOW);

b

void digital 8(void) // display number 8
{

unsigned char j;
for(j=5;<=11;j++)
digital Write(j, HIGH);
digital Write(dp,LOW);
b

void digital 9(void) // display number 5
{

unsigned char j;
digital Write(a,HIGH);
digital Write(b,HIGH);
digital Write(c,HIGH);
digitalWrite(d,HIGH);
digitalWrite(e, LOW);
digital Write(f, HIGH);
digital Write(g,HIGH);
digital Write(dp,LOW);
b

void setup()

{

int 1;// set variable
for(i=4;i<=11;i++)
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pinMode(i,OUTPUT);// set pin 4-11as “output”

b
void loop()

{

while(1)

{

digital 0();// display number 0
delay(1000);// wait for 1s
digital 1();// display number 1
delay(1000);// wait for 1s
digital 2();// display number 2
delay(1000); // wait for 1s
digital 3();// display number 3
delay(1000); // wait for 1s
digital 4();// display number 4
delay(1000); // wait for 1s
digital 5();// display number 5
delay(1000); // wait for 1s
digital 6();// display number 6
delay(1000); // wait for 1s
digital 7();// display number 7
delay(1000); // wait for 1s
digital 8();// display number 8
delay(1000); // wait for 1s
digital 9();// display number 9
delay(1000); // wait for 1s

b

b
T

Result
LED segment display displays number O to 9.
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Project 13 Water Level Detection Sensor Module

Introduction

In this lesson, you will learn how to use a water level detection sensor
module. This module can perceive the depth of water and the core
component is an amplifying circuit which is made up of a transistor and
several pectinate PCB routings. When put into the water, these routings
will present a resistor that can change along with the change of the
water’s depth. Then, the signal of water’s depth is converted into the
electrical signal, and we can know the change of water’s depth through
the ADC function of UNO R3.

Hardware Required

1. Uno R3 Board *1

2.USB Cable *1

3.Water Level Detection Sensor Module*1
4 Breadboard*1

5. Breadboard Jumper Wires* Several

Water sensor:

A water sensor brick is designed for water detection, which can be widely
used in sensing the rainfall, water level, even the liquate leakage. The
brick is mainly composed of three parts: an electronic brick connector, a 1
MQ resistor, and several lines of bare conducting wires.

You can use it with the analog pins to detect the amount of water induced
contact between the grounded and sensor traces.

This item can judge the water level through with a series of exposed
parallel wires stitch to measure the water droplet/water size. It can easily
change the water size to analog signal, and output analog value can
directly be used in the program function, then to achieve the function of

water level alarm.
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It has low power consumption, and high sensitivity. Features:

1. Working voltage: 5V

2. Working Current: <20ma

3. Interface: Analog

4. Width of detection: 40mmx16mm
5. Working Temperature: 10°C~30°C
6. Output voltage signal: 0~4.2V

Circuit Connection
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Wiring tips: Power supply (+) is connected to 5V of UNO R3 board,
ground electrode (-) is connected to GND. Signal output (S) is connected
to the ports (A0-AS) which have function of inputting analog signal in
UNO R3 board, random one is OK, but it should define the same demo
code as the routine.

Sample Program
The voltage value received by the analog pin represents the water level
value.Each time the change is greater than 10, the value can be updated in

the serial port.

11T

int adc_id = 0;
int HistoryValue = 0;
char printBuffer[128];
void setup()
{

Serial.begin(9600);
)
void loop()

{
1
int value = analogRead(adc id); // get adc value

if(((HistoryValue>=value) && ((HistoryValue - value) > 10)) ||
((HistoryValue<value) && ((value - HistoryValue) > 10)))
{
sprintf(printBuffer," ADC%d level is %d\n",adc_id, value);
Serial.print(printBuffer);

HistoryValue = value;

h
11T
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Result

After the program is uploaded.Open the monitor then slowly insert the
water level sensor into the water.you can see the data as below:

Send

ADCD level is 4
ADCO level is 16
ADCO level is 4
ADCD level is 1€
ADC0 level is 5
ADCO level is 16
ADCO lewvel is S
ADCD level is 1€
ADCD level is 5
ADCO level is 16
ApcO level is 1
ADCD level is 12
ADCD level is 23
ADCD level is 34
ADCO level is 45
ADCD level is S€
ADCD level is &7
ADCO level is 78
ApCO level is 89
ADCO level is 100
ADC0 level is 111
ADCO level is 122
ADCO level is 133
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Project 14 Sound Sensor Module

Introduction

In this lesson, you will learn how to use a sound sensor module. This
module has two outputs:

AOQ: analog output, real-time output voltage signal of microphone

DO: when the intensity of the sound reaches a certain threshold, the
output is a high or low level signal. The threshold sensitivity can be
achieved by adjusting the potentiometer.

To make sure the microphone can detect your voice normally, please try
to change its sensitivity by turning the blue precise potentiometer on the

module.

1.00:digital output
2.VCC: 3.3V-5V DC
3.GND:ground
4.AO:analog output

[ ) (a2 =

Hardware Required

1. Uno R3 Board *1

2.USB Cable *1

3.Sound Sensor Module*1
4.Breadboard*1

5. Breadboard Jumper Wires* Several

Circuit Connection
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Sample Program

When the sound is greater than the sound threshold set by the blue
potentiometer, the DO interface will output a high level "1", and the LED
will light up for 3 seconds and then turn off. This is the sound-controlled

light in the corridor in our lives.

88/101



TN

it sensorPin = 7;

int ledPin = 12; //selectthe pin for the LED
void setup()

{

pinMode(ledPin,OUTPUT);
pinMode(sensorPin,INPUT);

}
void loop(){

if(1==digitalRead(sensorPin))
{digital Write(ledPin,HIGH);
delay(3000);
digital Write(ledPin, LOW);
telse
{digital Write(ledPin, LOW);
b

b
I

Result

You can blow a breath at the microphone of the sound module or clap
your hands with both hands next to the microphone, the LED light will
light up and go out after 3 seconds.
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Project 15 Infrared Obstacle Avoidance Module

Introduction

The infrared obstacle detector sensor has a pair of infrared transmitting
and receiving tubes.The transmitter emits an infrared rays of a certain
frequency. When the detection direction encounters an obstacle
(reflecting surface), the infrared rays are reflected back, and receiving
tube will receive it.At this time, the indicator ( green LED) lights up.After
processed by the circuit, the signal output terminal will output Digital
signal.You can rotate the potentiometer on the shield to adjust the
detection distance. It is better to adjust the potentiometer to make the
green LED in a state between on and off. The detection distance is the

best,almost 10cm.

Infrared Receive Power LED Light
Distance Control

Infrared Emission Status LED Light

Read the signal level of obstacle detector sensor to judge whether detect
obstacles or not.

When detects an obstacle, sensor’s signal pin outputs LOW (display 0);
otherwise, output HIGH (display 1).

Show the result on the serial monitor, and control the external LED
module turn ON/OFF.
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Hardware Required

1. Uno R3 Board *1

2.USB Cable *1

3.Infrared Obstacle Avoidance Module*1
4 Active Buzzer*1

5.Breadboard*1

6. Breadboard Jumper Wires* Several

Circuit Connection
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S04
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L& ]
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Sample Program

When an obstacle is detected, the OUT pin of the module outputs a low
level "0", and the buzzer will sound.
I

int sensorPin = 7;

int ledPin = 12;

void setup(){
pinMode(ledPin,OUTPUT);
pinMode(sensorPin,INPUT);

h

void loop(){
1f(0==digitalRead(sensorPin))
{digital Write(ledPin,HIGH);

h

else
{digital Write(ledPin,LOW);}
h
1T
Result
You can put your hand directly in front of the infrared pair tube of the
sensor. The buzzer will sound. After removing the handle, the buzzer

stops beeping.
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Project 16 Soil Moisture Module

Introduction

Used to detect the degree of soil drought. The AO interface of the module
outputs the analog voltage value of soil moisture (0-1023). 1023 means
the driest. 0 means the highest moisture content.

When the soil moisture of the module exceeds the set threshold, the DO
port will output a low level "0". When the soil moisture and humidity are

lower than the set threshold, the module DO will output a high level "1";

Hardware Required
1. Uno R3 Board *1

2.USB Cable *1
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3.Soil Moisture Module*1

4.Active Buzzer*1

5.Breadboard*1

6. Breadboard Jumper Wires* Several

Circuit Connection
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Sample Program
The AO pin receives the analog voltage value (0-1023) of the soil sensor,
0 represents the highest moisture content of the soil, and 1023 represents
the lowest moisture content. The analog voltage value soil value>900
detected by the soil sensor is set in the program, and the buzzer will
sound an alarm.
111NN
int adc_id = 0;
int buzzer pin=12;
int soil_value=0;
void setup()
{Serial.begin(9600);

pinMode(buzzer pin,OUTPUT);

h
void loop()

{

soil value = analogRead(adc id); // get adc value
if(soil value>900)
{digital Write(buzzer pin,HIGH);
delay(500);
digital Write(buzzer pin,LOW);

delay(500);
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Serial.println("I'm thirsty");

h
else {digital Write(buzzer pin,LOW);}

Serial.println(soil value);

b
1IN

Result

After the program is uploaded.Insert the soil moisture sensor into the soil,
open the serial monitor, and observe the data sent back from the soil
sensor to the serial monitor. When the soil changes from moist to drought,
and soil value>900, the buzzer will alarm.

@ Ccom27 == 0 X

Send

801 "
BOS

811

gl8

825

834

846

B52

864

B7&

894

I'm thirsty
501

I'm thirsty
551

I'm thirsty
545

I'm thirsty
950

I'm thirsty
550

I'm thirsty
S50
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Project 17 DHT11 Temperature and Humidity Sensor

Introduction

This DHT11 Temperature and Humidity Sensor features calibrated digital
signal output with the temperature and humidity sensor complex. Its
technology ensures high reliability and excellent long-term stability.
Ahigh-performance 8-bit microcontroller is connected. This sensor
includes a resistive element and a sense of wet NTC temperature
measuring devices. It has excellent quality,fast response, anti-interference
ability and high cost performance advantages.Each DHTI11 sensor
features extremely accurate calibration data of humidity calibration
chamber. The calibration coefficients stored in the OTP program memory,
internal sensors detect signals in the process, and we should call these
calibration coefficients. The single-wire serial interface system is
integrated to make it quick and easy. Qualities of small size, low power,
and 20-meter signal transmission distance make it a wide applied
application and even the most demanding one. Convenient connection,

special packages can be provided according to users need.
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Hardware Required

1. Uno R3 Board *1

2.USB Cable *1

3. Temperature and Humidity Unit *1

4.Breadboard*1

5. Breadboard Jumper Wires* Several

Circuit Connection
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You need to add the library file <DHT11> before compiling and
downloading the program, otherwise an error will occur in the compiled

file. For details on adding library files, refer to the course "How to Add

Arduino Libraries".

11T

#include <dht11.h>
dht11 DHT;

#define DHT11 PIN 7

void setup()

{
Serial.begin(9600);
Serial.printin("DHT TEST PROGRAM ");
Serial.print("LIBRARY VERSION: ");
Serial.printin(DHT11LIB_VERSION);
Serial.println();

Serial.println("Type,\tstatus,\tHumidity (%),\tTemperature (C)");

void loop()

99/101



int chk;
Serial.print("DHT11, \t");
chk = DHT.read(DHT11_PIN); // READ DATA
switch (chk){
case DHTLIB OK:
Serial.print("OK,\t");
break;
case DHTLIB_ ERROR CHECKSUM:
Serial.print("Checksum error,\t");
break;
case DHTLIB_ ERROR TIMEOUT:

Serial.print("Time out error,\t");

break;
default:
Serial.print("Unknown error,\t");
break;
b
// DISPLAT DATA

Serial.print(DHT.humidity,1);
Serial.print(",\t");

Serial.printin(DHT.temperature,1);
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delay(1000);

-~

1IN

Result

After uploading the code, the serial monitor will print the temperature and

humidity values of the current environment.

€ COM15

Send

DHT TEST PROGEAM
LIBRARY VERSION: 0.4.1

Type, status, Humidity (%),

DHT11l, OF,
DHT11, OF,
DHT11, OF,
DHT11, OF,
DHT11, OF,
DHT11, OF,
DHT11, OF,
DHT11, OF,

62,
60,
60,
60,
66,
G,
65,
65,

30
30
30
30
30
30
30
30

Temperature (C)

[v]Autoscroll [ |Show timestamp

lewline v (8600 baud W I Clear output

101/101



	Packing List
	How to Install Arduino IDE
	How to Install Arduino Driver
	How to Add Arduino Libraries
	Blink Test
	Project 1 Hello World
	Project 2 LED Blinking
	Project 3 Traffic Light
	Project 4 Button-controlled LED
	Project 5 Active Buzzer
	Project 6 Passive Buzzer
	Project 7 RGB LED
	Project 8 Analog Value Reading
	Project 9 Photo Resistor
	Project 10 Analog Temperature
	Project 11 Tilt Switch
	Project 12 Digit LED Segment Display
	Project 13 Water Level Detection Sensor Module
	Project 14 Sound Sensor Module
	Project 15 Infrared Obstacle Avoidance Module
	Project 16 Soil Moisture Module
	Project 17 DHT11 Temperature and Humidity Sensor



