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Tutorial introduction

This product kit supports UNO or ESP32 as the main control. The tutorial is divided into two parts according to the main

control. This tutorial is a tutorial for UNO R4 Minima, divided into 13 sections.

Lesson_1_Arduino IDE
Lesson_2 Light up_the LED

Lesson_3 Button_control_LED

Lesson_4_active_buzzer
Lesson_5 Traffic_light
Lesson_6_Flow_light
Lesson 7 WS52812B
Lesson_8 Gradient RGB light

Lesson_9 Steering_gear_control
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Lesson_10_Photoresistor
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Lesson_11_Ulrasonic_ranging_OLED display
Lesson_12_DHT11_OLED display
Lesson_13 _Infrared_change RGB
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Start by understanding the main control board and creating a development environment. Follow this tutorial to guide you
in correctly connecting lines and uploading code to realize project functions. The "Lesson_1_Arduino IDE" folder stores
CH340 driver files, library files, etc. It is a must-see. Please be sure to follow the guidance of this tutorial to complete the
creation of the development environment. Next, let's start from the first section and enter the interesting world of Arduino

programming!
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1. Create a development environment

1.1. Overview:

First, let's understand what Arduino is and then create a development environment. Install Arduino IDE as the development

editor, and then install the necessary board and library files.

Arduino

Arduino is an open source electronics platform based on easy-to-use hardware and software. Suitable for anyone working
on interactive projects . Generally speaking, an Arduino project consists of hardware circuits and software code. The
Arduino Integrated Development Environment (IDE) is the software side of the Arduino platform and is used to write and

upload code to the control board . Let ’s follow the tutorial to install the Arduino software (IDE) .

1.2.Install Arduino IDE

Enter it in the browser and click to go to https://www.arduino.cc/en/software web page

www.arduino.cc/ s

HARDWARE SOFTWARE



https://www.arduino.cc/en/software
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You can see the following web page locations:

HARDWARE SOFTWARE CLOUD DOCUMENTATION + COMMUNITY = BLOG ABOUT

Downloads

DOWNLOAD OPTIONS

©0) Arduino IDE 2.0.0 U —

Windows Msl installer

Windows zip file
The new major release of the Arduino IDE is faster and even more

v : i Appl 64 bits (X86-64
powerful! In addition to a more modern editor and a more S e
responsive interface it features autocompletion, code navigation, Linux ZiP file 64 bits (XB6-64)
and even a live debugger.

macO0S 10.14: "Mojave” or newer, 64 bits

For more details, please refer to the Arduino IDE 2.0
documentation.

(Here we take the installation of version 2.0.0 IDE on winl0 system as an example. For lower systems, please slide the

web page below to install version 1.8.X software. At the same time, when you see this tutorial, there may be a newer
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version on the website!)
Select the system version to which the software is adapted

Select the development software that is compatible with your computer system to download. Here we take Windows 10 as

an example.

DOWNLOAD OPTIONS

Windows Wwin 10 and newer, 64 bits
Windows Mslinstaller
Windows zIP file

LinuX Applmage 64 bits (X86-64)
Linux 2ziP file 64 bits (X86-64)

macOS 10.14: "Mojave” or newer, 64 bits

You can choose between installer (.exe) and Zip package. We recommend that you use the first "Windows Win10 and
newer" to directly install everything you need to use the Arduino software (IDE), including drivers. While using Zip

package, you need to install the driver manually. Of course Zip files are also useful if you want to create a portable



installation.

Click "Windows Winl0 and newer"

HARDWARE SOFTWARE CLOUD DOCUMENTATION + COMMUNITY = BLOG ABOUT

Support the Arduino IDE

Since the release 1.X release in March 2015, the Arduino IDE has
been downloaded 65,631,651 times — impressive! Help its
development with a donation.

$3 $5 $10 $25 $50 Other

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

Click "JUST DOWNLOAD".

After the download is complete, you will get the installation package file with the “exe” suffix.

arduino-ide 2.0.0 Windows 64bit.exe

12/102
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Install Arduino IDE
Double-click to run the installer

@ Arduino IDE Setup - b4 @ Arduino IDE Setup = * @ Arduino IDE Setup - X

License Agreement ! Choose Installation Options. | Choose Install Location
Please review the license terms before instaling Arduna IDE. . Who should this application be installed for? . Choose the folder in which to install Arduna IDE.

Please select whether you wish to make this software available to all users or just yourself Setup will install Arduino IDE in the following folder. To instal in a different folder, dick Browse

Press Page Down to see the rest of the agreement.
and select another folder, Click Install to start the installation.

erms of Service -~

By downloading the software from this page, you agree to the spedfied terms. (O Anyone wha uses this computer (all users)

[warranties whatsoever with respect to its functionality, operability, or use, induding,
without kmitation, any implied warranties of merchantabiity, fitness for a particular
[purpose, o infringement. We expressly disdam any liablity whatsoever for any direct,
indirect, :cnsewe'md incdental or sueud damaqﬁ indhuding, without imitation, lost
revenues, lost pr or loss of data,
veoadeﬁofﬂ'\efa-mofacnonorw Mrvmmummmaybeawwd.

The Arduino software is provided to you “as is” and we make no express or imphed

If you accept the terms of the sgreament, diick ] Agree to continue. You must accept the Fresh install for current user only.

agreement to instal Arduino IDE.

[ | o s ] (o S e

@ Arduino IDE Setup - @ Arduino IDE Setup

Installing
Please wait whie Arduino IDE is being nstalled.

Completing Arduino IDE Setup

Arduino IDE has been installed on your computer.

Ciick Finish to dose Setup.

MRun arduno 10E]

<Back Next > Cancel < pack Cancel
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You can press "Browse..." to select the installation path or directly enter the directory you want. Then click "Install" to
install. ( For Windows users, the driver installation dialog box may pop up during the installation process . When it pops

up, please allow the installation )

After the installation is complete, an Arduino IDE software shortcut will be generated on the desktop. st

double-click to enter the Arduino software platform environment .

After the installation is complete, open the software and you will see the software platform interface as shown below (the

interface will be different in different versions):
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VERIFY/UPLOAD SELECT BOARD & PORT OPEN SERIAL MONITOR
File ketch Tools Help

Generic ESP8266 Module ,J\ )

Blink |
SKETCHBOOK OPEN SERIAL PLOTTER
~ BOARD MANAGER
~ LIBRARY MANAGER

-~ DEBUGGER
6 1d setup() {

28 SEARCH vode (LED_BUILTIN, OUTPUT),'l
Y

Compile /Upload - Compile and upload your code to your Arduino board

Select board type and port number - The detected Arduino board and port number will automatically show up here

Project Sketch - Here you will find all your sketches stored locally on your computer. Additionally, you can sync with
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the Arduino Cloud or get your sketches from the online environment

Board Manager - Browse Arduino and third-party software packages that can be installed. For example, using the MKR
WiFi 1010 board requires installing the Arduino SAMD Boards package

Library Manager - Browse thousands of Arduino libraries contributed by Arduino and its community

Debugging - Live testing and debugging of programs

Search - Search for keywords in code

Open Serial Monitor - Opens the Serial Monitor tool as a new tab in the console

Programs written using the Arduino software (IDE) are called "Sketch". These "Sketch" are written in a text editor and
saved with the file extension " .ino " . It is worth noting that the "ino" file must be saved in a folder with the same name. If
the program is not opened in a folder with the same name, it will be forced to automatically create a file with the same

name .
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Arduino IDE on Mac OS X system

Download and unzip the zip file, double-click Arduino.app to install; if there is no Java runtime library in your computer,

the system will ask you to install it. After the installation is complete, you can run the Arduino IDE.

> 00 & Arduine IDE 2.0.0-beta.2

x S ——g—— Q_ arduind IDE.app

TOP HIT

=  Arduino IDE.app

APPLICATIONS
ArduinoCreateAgent.app

" © Arduino.app %
.
RS
i K Show all in Finder...
R
e

=tmn Ve
L4 ?

e Arduino IDEapp
F Version: 2.0.0-beta.2
Arduino IDE.app Applications

Kind Application
Created 2021-02-16
Modified 2021-02-15
Last opened 2021-02-26

Similarly, when you connect the main control board to the computer with a USB cable, you find that the software

recognizes "USBserial" as shown below



@ ArduinoIDE File Edit Sketch (W)Help
siltoiEaanaT % T & myBlink | Arduino IDE 2.1.0
Archive Sketch
Manage Libraries...

¥ Arduino Uno

myBlink.ino Serial Monitor
Serial Plotter

WiFi101 / WiFiNINA Firmware Updater
Upload SSL Root Certificates

Board: "Arduino Uno" R
rt: !/dev/cu.usbserial-110" - Serial ports

Get Board Info /dev/cuwlan-debug

: dev/cu.Bluetooth-Incoming-Port

Programmer: "Arduino as ISP" .
v [dev/cu.usbserial-110
Burn Bootloader —

If you don't see "usbserial", you need to install the CH340 driver, please see the next section.
During the installation process, if the computer prompts that installation permission is required, you need to go to the

"Security and Privacy" settings to allow the APP to come from any source.

18/ 102



< 0 REHERI

EE XERRE BAE R

ELGIRFPREEREE FXEBS..

O A \ERRFERBRIPRT U8 BERGABH
ERBUERERES BENEES

v EHBES
{E AR Apple Watch #8244 App #lMac

SEFMEATZE T 89 App:

App Store

App Store 1A RS
o (TR

—~

B SBRRausEEs.

19/102



20/102

1.3. Install CH340 driver

Sometimes the computer lacks the CH340 serial port driver. Use a USB cable to connect the main control board to the

computer , then search and open "Device Manager". (If you can see CH340 under COM and LPT, you don’t need to

install it, just skip it)

o AEEES
MR RN EEN O EEIH)
o= T HE B

S TEIERERIRE
> = FTEOEAEY

» = FTEI

» I A

E=n COM ?

s 1 mees
> I gl
s | . LTS
o () sreEiEEsiEE

. § BRSNS
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If you do not see the CH340 serial port in the picture above, you need to follow the following steps to install the driver.

Open the folder 2 CH340 Driver and double-click the CH340 exe program installation package to start the installation.

0_Arduino software 2024/3/1

4/3/1411:19 i
1_Libraries 2024/3/14 11:19 i

| | 2 CH340 Driver | 2024/3/14 11:19 i
CH340 Criver File-Windows 2024/3/14 11:19 I
CH340 Driver File-MAC 2024/3/14 11:19 =

After the installation is completed, you can see that the driver has been displayed in the device manager (make sure the

main control board is properly connected to the computer)
A gawEs

THE BEA) BBV 23H)

e DB HRB|IEX®

= fTHIRAE £
> = FTEIL

v B &0 (COM 1 LPT)
£ USB-SERIAL CH340 [COMS) ]
—l

> I
s @ AVBOEE
| Zsgs
> B e
| BE. S
s () EmiAEEtHaE
§ EEECogRNE

R, PR e
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When the prompt "Installation failed" appears, connect the main control board to the computer with a USB cable, then

uninstall and reinstall the driver.
Install CH340 driver under Mac OS system
Open the folder 2 CH340 Driver\CH340 Driver File-MAC and double-click to install the pkg file. If you want to update the

version, you can check how to download the updated driver through the FAQ.

& FAQ-EN.pdf 2024/3/14 11:33 Microsoft Edge ... 158 KB
CH340 Driver File-Windows 2024/3/14 11:19 Iofg=
| CH340 Driver File-MAC | 2024/3/14 11:19 i
=¥ fERr HER ] Fo
I CH34X DRV INSTALL INSTRUCTIONS. pdf 20221418 0:00 Microsoft Edge ... 533 KB
| ] CH34xVCPDriver.pkg 2022/1/20 0:00 PKG i 1,905 KB
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1.4. Add UNO R4 board in Arduino IDE

1.4.1. Search and install UNO R4

Open "Board Management" (the new version of IDE opens directly from the "Board Management" icon on the left)

File Edit Sketchl Tocls

Auto Format Ctrl+T
Archive Sketch

Manage Libraries... Ctrl+Shift+1
Serial Monitor Ctrl+Shift+M

Serial Plotter

WIFI101 / WIRININA Firmware Updater
Upload S5L Root Certificates

Board b Boards Manager... Ctrl+5hift+B

Enter "UNO R4" in the search bar and click "install" to install (make sure the network is open and wait for the installation to

complete)
UNO R4

Type: |All

Arduino UNO R4
Boards b

Boards included in this package: ) i
Arduino UNO R4 Minima, Arduino S ) g
O R4 Wik
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1.4.2. Check whether the board is installed successfully
You can see "UNO R4" appearing under "Board"

File Edit Sketchd Tools JHelp

Auto Format Ctrl+T
Archive Sketch

Manage Libraries... Ctrl+Shift+]
Serial Monitor Ctrl+Shift+M
Serial Plotter

Firmware Updater

Upload S5L Root Certificates

"Arduine UMO R4 Minima"
Port

Get Board Info

Programmer

Burn Bootloader

Boards Manager...

Arduino AVR Boards 4
Arduino Mbed OS RP2040 Boards k
Arduino SAMD Boards (32-bits ARM Cortex-M0+) k
II Arduino UNDO R4 Boards I P+ Arduino UNO R4 Minima
CH55xDuino MCS51 plain C core (non-C++) » Arduing UNO R4 WiF
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1.5. Add "Library" in Arduino IDE

1.5.1. How to install other libraries in Arduino IDE

Once you are familiar with the Arduino software and using the built-in features, you may want to extend the capabilities
of the Arduino with additional libraries.

1.5.2. What are Libraries?

A library is a set of code that allows you to easily connect to sensors, displays, modules, and more. For example, the
LiquidCrystal library allows you to easily interact with character LCD displays. There are thousands of libraries available
for download directly through the Arduino IDE, all of which you can find in the Library Manager.

1.5.3. Method of adding library: import .zip library

Libraries are usually distributed as ZIP files or folders. The name of the folder is the name of the library. Inside this folder
will be a .cpp file, a .h file, usually a keywords.txt file, the 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 > Add .ZIP Library and at the top of the drop-down list, select


https://www.arduino.cc/reference/en/libraries/liquidcrystal/
https://www.arduino.cc/reference/en/libraries/liquidcrystal/

the "Add .ZIP Library" option.

File Edit SketcthG-:uls Help

Verify/Compile
Upload

Configure and Upload
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o

Add .ZIP Library... |

Ctrl+R
Ctrl+U

Upload Using Programmer Ctrl +Shift+U

Export Compiled Binary
Optimize for Debugging

Show Sketch Folder

Include Library

Add File...

Alt+Ctrl+5

Alt+Cirl +K

Arduino libraries
AnalogWave
Arduino_CAN
Arduino_FreeRTOS
BlockDevices
EEFROM
FATFilesystem

HID

I FDY Matrix

The system will prompt you to select the library to be added . Navigate to the path location of the

DHT sensor_library .zip file saved in your computer ( Lesson I Arduino IDE\I Libraries\DHT sensor library.zip ) as

shown below and open it .

I-53E\Lesson_1_Arduino IDE|

V|@

COER

Fa

0 Arduino software

1 Libraries

2 CH340 Driver

EH R
2024/3/14 11:19
2024/3/14 11:19

T o

s
S
=

MR
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-

=i fEMTHER R dh

I 8 DHT sensor librany.zip 2023/12/19 13:57 WinRAR ZIP [E45... 18 KB

Open the Sketch > Include Library menu. You should now see Libraries at the bottom of the drop-down menu. It's ready

to use in your sketches .

Fille Editf Sketch IT-::\.::uls Help EME280 Zanshin
Varfy/Campils — BMx280M|
Upload Ctel+U Bolder Flight Systerns BMEZB0
Bridge

Configure and Upload
DFRobotDFPlayerMini

Upload Using Programmer Cirl+Shift+U
DHT sensor library I

Export Compiled Binary Alt+Ctrl+5
500 y DHThk
Optimize for Debugging
DigitalTube
Show Sketch Folder Alt+Cirl+K 0513207 Emulator

Include Library ’ D51307newalarms




Use this method to add all the required libraries to the Arduino IDE.

% Adafruit BuslO.zip
atruit Iorary.zl
8 Adafruit GFX Library.zip
% Adafruit SSD1306.zip
% Adafruit Unified Sensor.zip
sensor_library.zi
it pHT . library.zip
syncTCP.zi
8 EsPAsyncTCPzip
% EsPAsyncWebServer-master.zip
B8 FastLEDzip
% servozip

2024/3/13 16:11
2024/3/13 15:53
2024/3/13 15:45
2023/12/21 10:14
2023/12/19 13:57
2023/12/21 10:14
2023/12/21 10:14
2024/2/28 17:49
2024/3/13 15:02

WinRAR ZIP ...
WinRAR ZIP FEi5...
WinRAR ZIP 5.
WinRAR ZIP Ei85...
WinRAR ZIP Fig...
WinRAR ZIP ...
WinRAR ZIP ...
WinRAR ZIP 8.
WinRAR ZIP 5.

24 KB
343 KB
36 KB
15 KB
18 KB
44 KB
281 KB
525 KB
120 KB
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2.Light up the LED

2.1.0verview
This section mainly focuses on understanding the characteristics of the main control board and expansion board, learning

how to burn code and lighting the green LED on the expansion board through the program.
2.2.Control board resources

2.2.1.UNO R4 main control board

The main control board provides a total of 14 digital pins DO~D13, which can perform input/output functions;
6 analog input pins AO~AS;

UART communication: DO/D1 pin;

SPI communication: D10~D13 pins;

[2C communication: A4/A5(SDA/SCL)

Tpye-C input voltage is 5V;

DC input voltage 7V~9V;



ADC14

Micro
P814

PoBe
Pee1
pPag2
P181
P1e@

PB13
PB12
P111

BOOT
10REF
RESET

+3v3 (I
+5v (D)
GND
GND

VIN (@)

Xl oia
X8 ois
D17
3 bis
| A5 JORE)

D19/SCL

D18/SDA
AREF

GND

D13
~D11
~D18
~D9
D8

R7FA4M1AB3CFM

D7
~D6
~D5
~D3

D2

Micro
P188

P181

P111
P11@
P189
P112
P383
P304

P187
P106
P182
P183
P104
P185
P362
P3e1

12C

@ 11c_scL1
0 11C_SDA1

SP1

UART
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2.2.2.Expansion board

HoooOOE®eS® ooeee
Oo0oO00000 ©O0O0O0OO0O

-
m 0000000000 0000000D

. 0000000000 G000 OON |

gooo0o0000

TSCINBUNY ‘R‘

bDooooo
ceon, | HO OO0 O

ESP32-S3 PLUS
IOT Training Kit .

goooo

O0000000
HoooOOOS®
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Board overview:

1. The expansion board design supports two main control boards, the UNO R4 Minima on the left and the ESP32 on the
right, which should be installed correctly during use;

2. The onboard resources also include ultrasonic sensor, ws2812, servo, OLED, photoresistor, buzzer, DHT11, infrared
receiver, LED and buttons;

3. The UNOR4 pin i1s led to the female header;

4. The ESP32 pins are led out to the pin header;

5. Before using the servo crank, burn the code to reset it and then fix the screws so that the swing range rotates back and
forth between 0° and 180° as shown in the figure to avoid touching the pin header next to it.

6. The internal circuit of the board has already connected the GND of all devices to the common ground, and VCC has been

connected to 5V, so there is no need to connect the VCC and GND lines when using the sensor.



2.3.Connect the line

Hesooee® ooeGOe . 00E
Oo00O0O000 ©O0O0OOO0OO

8

0000000000 OOOOOOODO

0000000000 SOGPPION |

0.96 inch OLED
oazzj

.ﬂ@[‘:’ |IOT Training Kit .
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IEQ9T

QOoo0000O0

r—"4
TSCINBUNY ‘ﬂ_

poooo

D00000 DOOOOCOO0O
cHeeeee EHeeeeeee

esp32 s3 plus pin

LS1

| R4 401
ra
a1

Active buzzer

A |
Traffic lights | Button .



2. 4. Upload code program

2.4.1. Connect the main control board to the computer with a USB cable

2.4.2. Open the "1 _UNO R4 MINIMA \Lesson 2 Light up the LED" code file

Lesson_ 1 _Arduinc IDE
Lesson 2 Light up the LED I

Lesson_3_Button_control LED

Lesson 4 active buzzer
Lesson 5 Traffic light

Lesson 6 Flow light
Lesson 7 WS2812B
Lesson 8 Gradient RGE light

2024/3/13 14:32
2024/3/13 13:4
2024/3/5 12:00
2024/3/13 13:43
2024/3/13 13:43
2024/3/13 12:43
2024/3/6 11:10
2024/3/6 11:09

i
i
=
i
=
i
=
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Select the board type as UNO R4 Minima. When plugging in the USB, a new COM number will be displayed. Select it.
Here it is COM29, but the actual COM number will be different for everyone.

File Edit Sketchj Tools | Help

Auto Format
Archive Sketch
Manage Libraries...
Serial Monitor

Senal Plotter

Firmware Updater

Upload 551 Root Certificates

Port: "COM29"

Get Board Info

Programmer

Burn Bootloader

Ctrl+Shift+M

“Arduino UNC R4 Minima"

Boards Manager...

Arduino AVR Boards
Arduino Mbed OS5 RP2040 Boards

* Arduing SAMD Boards (32-bits ARM Cortex-M0+)

Il Arduino UNO R4 Bu::uarclsl
CH55xDuino MCS51 plain C core (non-C+ +)

Click "Upload" to start compiling and uploading the program to the main control board.

File Edit Sketch Tools Help

¥ Arduino UNO R4 Mini...

Lesson 2 Ligiw up the LED.ino

Waiting for the program to upload;

v I.ﬂ.rduino UNC R4 Minimal

Arduino UNO R4 WiFi
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Qutput
Download 24768
Download 25920
Download 28032
Download 5 30208
Download 32384
Download - 24406
Download
Download

Output

Download 49680 bytes
Download 51776 bytes
Download 53816 bytes
Download done.

DFU state(7) = dfuMANIFEST, status(®) = No error condition is present
DFU state(2) = dfuIDLE, status(i
Done!

@ Done uploading.
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2.5. Code analysis

this " sketch " code consists of comments. These are not actual program instructions; instead, they simply explain how to
make the program work. They are there for your ease of reading . Everything between " /* " and " */ " at the top of the
sketch is a block comment that explains the purpose of the sketch.

Single-line comments begin with "//" and everything up to the end of the line is considered a comment.

The first part of the code is:

Every sketch requires a "set" function , which is a "Void setup()" function, this is executed when the reset button is
pressed. It is executed whenever the board resets for any reason, such as first power-up or after uploading a sketch.
The next step is to name the pin and set the output. Here, set " LED " as the output port, and digitalWrite(LED,LOW)

controls the pin to output a low level, which is to turn off.
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The sketch must also have a " loop " function. Unlike the "Set " function, which only runs once , after a reset, the "Loop "

function will start again immediately after completing the command run.

loop() {

digitalWrite(LED, HIGH);

Inside the loop function, the command turns on the LED ( high ).



39/102

3. Button control LED

3.1.0verview

This section focuses on learning how to use buttons to control LEDs to implement the delay control function.

3.2. Working principle

The key signal pin S has a pull-up resistor by default, so it is high level and changes to low level when the key is pressed. At
this time, the D9 input of the main control board is low level, and the LED pin level is flipped by judging the pin status as a
condition, thereby controlling the LED to turn on and off.

3.2.1.LED

Traffic lights

LED (Light Emitting Diode), which converts electrical energy into light energy, also has one-way conductivity and a
reverse breakdown voltage of about 5v. Its forward volt-ampere characteristic curve is very steep. In the development board,
the negative electrodes of the LEDs are all common to the ground. When the signal pin is set to high level , the LED is on,

and when it is set to low level , the LED is turned off.



3.3.Connect the lines

ne seee oo
Oo0o00000 ©OOO0O0Q0QO

VAR A

Ultrasound
.o RGB RG
ae
| K]

0000000000 00O0OCOOOD
- 9000000000 000000 ON |

0.96 inch OLED

ESP32-S3 PLUS
IOT Training Kit .

1E09L

Ooo000000

-
TSCINBUNY ‘R

goooo

bDoooo0oO0 DOOOOOOO
HOOOOOSOS

A A
Traffic lights Button .
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3.4.Upload code

3.4.1. Connect the main control board to the computer with a USB cable

&{'——F____..-'

3.4.2. Open the program file (path: 1_UNO_R4 MINIMA \ Lesson_3_Button_control_LED )

Lesson 1 _Arduino IDE 2024/3/13 14:32 =
: Less::rntE Light"umLED ] 2024/3/13 13:43 iEE
I Lesson_3 Button_control LED I 2024/3/5 12:00 =
Lesson 4 active_buzzer 2024/3/13 13:43 =
Lesson 5 Traffic light 2024/3/13 13:43 i
Lesson 6 Flow light 2024/3/13 13:43 =
Lesson_7 WS2812B 2024/3/6 11:10 i
Lesson_8 Gradient RGB light 2024/3/6 11:09 =
larrme § Chancine mame coedend MNTA P 144K wrid-=i=

Also select the board type as UNO R4 Minima, and select the COM number newly displayed when plugging in the USB. In
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this case, it is COM29, but the actual COM number will be different for everyone.

File Edit Sketchj Tools | Help

Auto Format Ctrl+T
MArchive Sketch

Manage Libraries.. Ctrl +5hift #|
Serial Monitor Ctrl+Shift+M

Senal Flotter

Firmware Updater

Upload 551 Root Certificates

"Arduino UNO R4 Minima” r Boards Manager...
" Arduino AVR Boards »
ok Hoord Wiy Arduino Mbed OS RP2040 Boards »
Programmer b Arduing SAMD Boards (32-bits ARM Cortex-M0 +) ¥
Burn Bootloader Ii Arduino UNO R4 Boarclsl L 4 Im‘
[# 2 7 3 : CH55%xDuino MCS51 plain C core (non-C+ +) » Arduino UNG R4 WiFi

Click "Upload" to start compiling and uploading the program to the main control board.
File Edit Sketch Tools Help

¥ Arduino UNO R4 Mini...

Wait for the program upload to complete .
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Qutput

Writing at @x00024000... (83 %)
Writing at @x00028000... (91 %)
Writing at @x0002cP00... (100 %)
Wrote 265616 bytes (195725 compressed) at Ox00000000 in 17.2 seconds (effective 123.2 kbit/s)...

Hash of data verified.

Leaving...

Hard resetting wvia RTS pin... B Done uploading.

Press the button to light up LED2, press it again to turn off LED2 , and repeat the above effect.

3.5. Code analysis

First define the led pin , button pin and define two variables

pinMode(button, INPUT);
pinMode(LED, OUTPUT);
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Obtain the button status within the loop structure, use the if...else... statement to determine whether the button is pressed or
released, implement the debounce function for the button status variable key ok, and reverse the LED en state when the
button is released, thus affecting the LED Write high and low levels to make the LED turn on or off.

loop() { |

if (digitalRead(button)) {
it (key ok)
{
key ok = @;
if (LED_en) LED en = @;
else LED en = 1;

if (ldigitalRead(button)) key ok = 1;

te(LED, HIGH);
, LOW);
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4. Active buzzer

4.1.0verview

The electronic buzzer is DC powered and equipped with an integrated circuit. They are widely used in computers, printers,
copiers, alarms, electronic toys, automotive electronic equipment, telephones, timers and other electronic products for voice
equipment. Buzzers can be divided into active buzzers and passive buzzers. Turn the two buzzer pins upward. The one with
the green circuit board is the passive buzzer, and the other one sealed with black tape is the active buzzer. In this section you

will learn how to use an active buzzer to generate a sound that sounds for half a second and then stops for half a second.
4.2. Working principle

4.2.1. Active buzzer

An active buzzer has an internal oscillation source, and it can sound as long as it is given a high level. Use the delay

function to make the buzzer sound regularly.
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4.3.Connect lines

1E0qt
Hedoeese SadBeeDF Hesosease HesssORERS
OoCcoO0000 O0O000000C O0OOOO0O0OO0O0
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4.4.Upload code

4.4.1. Connect the main control board to the computer using a USB cable

‘S.{_____J-"

4.4.2. Open the program file (path: 1 UNO_R4 MINIMA \ Lesson_4 active buzzer)

Lesson 1 Arduino IDE 202473713 14:32
Lesson 2 Light up the LED 202473713 13:43
Lesson_3 Button_control LED 2024/3/5 12:00
|| lesson 4 active buzzer | 2024/3/13 13:43
Lesson_ 5 Traffic light 202473713 13:43
Lesson 6 Flow light 2024/3/13 1343
Lesson_7_W52812B 2024/3/6 11:10
Lesson B Gradient RGE light 2024/3/6 11:09
laccran O Claarinn aaar rantenl INDAIAIS 1AAR

M=

M=

I
i
=
i
i
i

“rit==
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Also select the board type as UNO R4 Minima, and select the COM number newly displayed when the USB is plugged in .

Then click "Upload" to start compiling and uploading the program to the main control board.



48 /102

Qutput

Writing at @xeeez24ee0... (83 %)
Writing at @xP0@28000... (91 %)
Writing at @xe@ee2cead... (100 %)
Wrote 265616 bytes (195725 compressed) at Ox@0000000 in 17.2 seconds (effective 123.2 kbit/s)...

Hash of data verified.

Leaving. ..

Hard resetting wvia RTS pin... 3 Done uploading.

4.5. Code analysis

Define the buzzer pin and set the buzzer as an output

id a8

setup() {
pinMode{Buzzer, OUTPUT);

The buzzer pin is at a high level for 500 milliseconds and then at a low level for 500 milliseconds to achieve a "beep" sound
effect at intervals.

loop() {
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5. Traffic lights

5.1 Overview
In this section, you will learn to light multiple LEDs and control the green, yellow, and red lights to light up at intervals

through a delay function to achieve the effect of a traffic light.

5.2. Working principle

Traffic lights

There are three colors of traffic lights, green light, yellow light and red light. The pins connected to the main control board
are 12/11/10. By controlling the high level of the three pins, the corresponding lights can be lit. A single light cycle is as
follows: first let the green light be on for a period of time, which means that the traffic is in a passable state, then flash a
reminder before the green light ends and switch to the yellow light, then switch to the yellow light, and wait for a short
period of time before switching to the yellow light. Switch to red light. The red light also waits for a period of time,
indicating that traffic is prohibited from passing, and flashes as a reminder before the red light ends and is ready to switch to
the green light.

So the single-cycle process is roughly as follows:
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Leave the green light on for five seconds , the green light flashing every 500 milliseconds, the yellow light on for 1 second,

the red light on for 5 seconds, the red light flashing every 500 milliseconds, and so on.

5.3 Connection lines

HOSO0OSS SOOBOS Heooeoes® HoooORERS
goocoo0000 ©O00OO0OCO T Ooco0O0CO0O00 OOOO0QCO0O0O0

/
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ooooo

Ooooooc000

Oocooco000

0000000000 00000000 E14 Ci5 Clé c17 bDooooo
8000080808 000 OOH | WS2812 -

Sl
Active buzzer

ESP32-S3 PLUS
0 [IOT Training Kit .




5.4 Upload code

5.4.1 Connect the main control board to the computer using a USB cable

Lesson 1 Arduino IDE
Lesson 2 Light up the LED
Lesson 3 Button control LED
Lesson 4 active buzzer

Lesson 5 Traffic light

Leszon 6 Flow light
Lesson 7 W52812EB
Lesson_B Gradient_RGE_light

l acern O Stacrinm maoar canfeal

&'{____..4"

5.4.2 Open the program file (path: 1_UNO_R4 MINIMA \ Lesson_5_Traffic_light)

2024/3/13 14:3
2024/3/13 13:4
2024/3/5 12:00
2024/3/13 13:43
2024/3/13 13:43
2024/3/13 13:43
2024/3/6 11:10
2024/3/6 11:09

MN2AIZIS TAAR

M

L

i
=
=
ik
s
=
i
=

srid==
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Also select the board type as UNO R4 Minima, and select the COM number newly displayed when the USB is plugged in .
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Then click "Upload" to start compiling and uploading the program to the main control board.
Qutput

Writing at exoee24eee... (83 %)
Writing at ex0e0280a0... (91 %)
Writing at ex0002ceed... (180 %)
Wrote 265616 bytes (195725 compressed) at Ox@0000000 in 17.2 seconds (effective 123.2 kbit/s)...

Hash of data verified.

Leaving. ..
Hard resetting via RTS pin... ' Done uploading.

5.5 Code analysis
Define three LED pins

= Green 12

o Y g l 1 )] l ].

pinMode (Green,

OUTPUT);
pinMode (Yellow, OUTPUT);
pinMode(red, OUTPUT);
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The loop function executes a single light cycle.
The red light first lights up for 5 seconds and then flashes every 500 milliseconds.

lE(GFEEﬁ, HIGH);
ite(Yellow, LOW);
e(red, LOW);

L B

ite(Green,
);
ite(Green,

SN

ite(Green,

>
ite(Green,

3

ite(Green,

italWrite(Green, LOW);

Finally, the red light turns on for 5 seconds and then flashes every 500 milliseconds.
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e(Green, LOW);
~ite(Yellow, LOW);
~ite(red, HIGH);
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6. Flowing water lamp

6.1.0verview

In this section, you will learn how to use three LED lights to achieve a running water effect.

6.2. Working principle
As in the previous section "Traffic Light Project", the LED on/off is controlled by controlling the high/low level of the three
LED light pins. After setting the waiting time for on and off, you can see the lighting process of the three LEDs one by one,

simulating the effect of running water lamps.

6.3 Connection lines

00000000 000000000

4
e B

00000000

| ESP32-S3 PLUS
(=5 IOT Training Kit

@ | ®
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6.4 Upload code

6.4.1 Connect the main control board to the computer using a USB cable

&'{____..4" - 3

6.4.2 Open the program file (path: 1_UNO_R4 MINIMA\ Lesson_6_Flow_light )

Lesson 1 Arduino IDE 2024/3/13 14:32 =
Lesson 2 Light up the LED 2024/3/13 13:43 iEE=
Lesson_3 Button_control LED 2024/3/5 12:00 g ==y
Lesson 4 active buzzer 2024/3/13 13:43 Hig=
Lesson_5 Traffic light 2024/3/13 13:43 M=
I Lesson 6 Flow light I 2024/3/13 13:43 i
Lesson_7 WS2812E 2024/3/6 11:10 =
Lesson 8 Gradient RGB light 2024/3/6 11:09 =
"I . N INTIAI2IE 1418 it

Also select the board type as UNO R4 Minima, and select the COM number newly displayed when the USB is plugged in .
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Then click "Upload" to start compiling and uploading the program to the main control board.

Qutput
Writing at @x00024000... (83 %)
Writing at @x00028000... (91 %)
Writing at @x0002cP00... (100 %)
Wrote 265616 bytes (195725 compressed) at Ox00000000 in 17.2 seconds (effective 123.2 kbit/s)...
Hash of data verified.

Leaving...

Hard resetting wvia RTS pin... ") Done uploading.

6.5 Code analysis
Define three LED pins and operating modes

#define Green 12
fine Yellow 11

pinMode(Yellow, OUTPUT);
pinMode(red, OUTPUT);



58/102

Green, HIGH);
Yellow, LOW);
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7. WS2812B

7.1. Overview
This section focuses on understanding ws2812 and learning how to declare a library and instantiate objects through the
library to light up RGB lights one by one in turn. We will use a library designed specifically for these sensors, which will

keep our code short and easy to write. ( Please see the previous tutorial for how to install the library )

7.2. Working principle

WS2812B is an intelligent externally controlled LED light source that integrates control circuit and light-emitting circuit. Its
appearance is the same as a S0S0LED lamp bead, and each component is a pixel. There is an intelligent digital interface data
latch signal shaping amplification drive circuit, a high-precision internal oscillator and a 12V high-voltage programmable
fixed current control part inside the pixel, which effectively ensures that the pixel light color is highly consistent.

The data protocol adopts single-line zero return code communication method. After the pixel is powered on and reset, the
DIN client receives the data from the controller and first sends out the 24-bit data. After extracting the first pixel, it is sent to

the pixel data latch. The remaining data is shaped and amplified by the internal shaping processing circuit. . It starts to be


教程文档-CN.docx
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forwarded to the next cascade pixel through the DO output port. After each pixel is transmitted, the signal is reduced by 24
bits.The pixels adopt automatic shaping and forwarding technology, so that the number of cascades of pixels is not limited

by signal transmission, but only limited by the signal transmission speed requirements.

7.3.Connect the lines

Hosooese osenee | F 000 HOSOSSSRSSS® O
00000000 ©0O0O0DOO 0000 OOOOODOOOO

Ooocooo0000

i
¢
(DIN) o

Doco000 ODOOOOOOO
o | He08®S HEIIGSSS

%|%‘ [IOT Training Kit ' . :i.

. Buttoﬁ .




7.4.Upload code

7.4.1. Connect the main control board to the computer using a USB cable

'g.{_r__;a"

7.4.2 Open the program file (path: 1 UNO_R4 MINIMA\ Lesson 7 WS2812B)

Lesson 1 _Arduino IDE
Lesson 2 Light up the LED
Lesson 3 Button control LED
Lesson_4 active_buzzer
Lesson 5 Traffic light
Lesson 6 Flow light

I Lesson 7 W52812B I
LessGn_?_Gradient_RGB_light

'
l arcman O Ctaarinm masre canteal

2024/3/5 12:00
2024/3/13 13:43
2024/3/13 13:43
2024/3/13 13:43
2024/3/6 11:10
2024/3/6 11:09

ANVIAIIE TAAR

Tt
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Also select the board type as UNO R4 Minima, and select the COM number newly displayed when the USB is plugged in .

Then click "Upload" to start compiling and uploading the program to the main control board.
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Qutput

Writing at @x00024000... (83 %)
Writing at @x00028000... (91 %)
Writing at @x0002cP00... (100 %)
Wrote 265616 bytes (195725 compressed) at Ox00000000 in 17.2 seconds (effective 123.2 kbit/s)...

Hash of data verified.

Leaving...

Hard resetting wvia RTS pin... ' Done uploading.

7.5. Code analysis
Declare the FastLED library, define the ws2812 pin as 7, the number of lamp beads as 12 and the brightness value as 64.

#include <FastLED.h>

#define LED PIN 7

td ne NUM LEDS 12

#de- BRIGHTNESS 64 ! = Set
Instantlate ws28 12 as LEDs, set the NEOPIXEL type and 1n1t1a11ze the hght brlghtness

CRGB leds[NUM LEDS];

setup() {
FastLED.addLeds<NEOPIXEL, LED_PIN>(leds, NUM _LEDS);

FastlLED.setBrightness(BRIGHTNESS) ;




63 /102

The loop function lights up the LEDs one by one and displays green
: loop() {

for ( j =@; i < NUM_LEDS; i++) {
fill solid(leds, NUM_LEDS, CRGB::Black);
leds[i] = CRGB: :Green;
FastLED.show();
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8. Gradient RGB

8.1. Overview

In this section , you will learn the control of WS2812 in an advanced way to achieve the effect of RGB light gradient .

8.2. Working principle
Use the library function fill rainbow(leds, NUM LEDS, hue, 8); to change the gradient display of RGB lights.

8.3 Connection lines
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8.4. Upload code program

8.4.1. Connect the main control board to the computer using a USB cable

Lesson 1 Arduino IDE
Lesson_2 Light up_the LED
Lesson 3 Button control LED
Lesson_4 active_buzzer
Lesson_5 Traffic light
Lesson 6 Flow light
Lesson 7 WS2812B

I Less ::rn:E:G radient RGB light I

larecmn O Ctaarinm Aosr centeal

&'{____..4"

8.4.2 Open the program file (path: 1_UNO_R4_MINIMA\Less0n_8_Gradient_RGB_light)

2024/3/13 14:32
2024/3/13 13:43
2024/3/5 12:00
2024/3/13 13:43
2024/3/13 13:43
2024/3/13 13:43
2024/3/6 11:10
2024/3/6 11:09
WN2AM2E 1448

pral =

STl

=
iEE=
=
prig s
igE
=
“rid =

=@
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Also select the board type as UNO R4 Minima, and select the COM number newly displayed when the USB is plugged in .
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Then click "Upload" to start compiling and uploading the program to the main control board, and wait for the program

upload to be completed .

Qutput

Writing at ex@0a24ee0... (83 %)
Writing at exeee28eea... (91 %)
Writing at 9x@0e2ceeo... (100 %)
Wrote 265616 bytes (195725 compressed) at Ox@0000000 in 17.2 seconds (effective 123.2 kbit/s)...

Hash of data verified.

Leaving...
Hard resetting via RTS pin... ) Done uploading.

8.5 Code analysis
The declaration library, pin definition and setting part of the code are consistent with the previous section. The fill rainbow

function is used in the loop function to implement the rainbow color gradient.

for ( hue = @; hue ¢ 255; hue++) {
fill rainbow(leds, NUM_LEDS, hue, 8);

FastLED. show() ;
delay(2@);
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9.Servo control

9.1. Overview

In this section, you will learn how to drive the servo to achieve 0~180° rotation.
9.2 Working principle

9.2.1. Steering gear

SERVO

“  TSCIN

The steering gear ( servo motor ) control pulse signal period is a 20MS pulse width modulation signal (PWM), the pulse

width is from 0.5ms to 2.5ms, and the corresponding steering position changes linearly from 0 to 180 degrees.
There is a reference circuit inside the steering gear, which generates a pulse signal with a period of 20ms and a width of
1.5ms. There is a comparator that compares the external signal with the reference signal to determine the direction and size,

thereby generating a motor rotation signal.



68 /102

9.3 Connection lines
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9.4 Upload code program

9.4.1 Connect the main control SD board to the computer using a USB cable

R
EEEE
& 1555 ) MINIMA
i g

&'{____..4" - 3

9.4.2 Open the program file (path: 1_UNO_R4 MINIMA\Lesson_9_Steering_gear_control)

Lesson 7 WS52812B 2024/3/6 11:10 prg ==
Lesson_B_Gradient_RGB light 2024/3/6 11:09 =
Lesson 9 Steerin g:;; ear_control 2024/3/5 14:15 IZf5s=
Lesson_10 Photoresistor 2024/3/5 14:30 prig e
Lesson11 Ultrasonic ranging OLED display 2024/3/5 14:49 =
Lesson12_DHT11_OLED_display 2024/3/6 11:44 gy
Lesson13 Infrared change RGB 2024/3/14 9:48 i

Also select the board type as UNO R4 Minima, and select the COM number newly displayed when the USB is plugged in .

Then click "Upload" to start compiling and uploading the program to the main control board, and wait for the program
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upload to be completed .

Qutput
Writing at exo@ee24eee... (83 %)
Writing at ex00a28ee6... (91 %)
Writing at ex@0a2cead... (100 %)
Wrote 265616 bytes (195725 compressed) at @0x@0000000 in 17.2 seconds (effective 123.2 kbit/s)...

Hash of data verified.

Leaving. ..
Hard resetting via RTS pin... 3 Done uploading.

9.5 Code analysis

Declare the servo library Servo, define the servo pin A0 and instantiate the servo object myServo.
#include <Servo.h>
#define SERVO PIN A@
Servo myServo;

Set the servo pin to output mode and initialize the servo.

setup() {
pinMode (SERVO_PIN, OUTPUT);

myServo.attach{SERVO PIN);
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Let the servo rotate back and forth between 0~180° in the loop function
loop() {

angle = 180; angle >= @; angle--) {
write(angle);

angle = @; angle <= 180; angle++) {
write(angle);
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10. Photoresistor

10.1 Overview

In this section , you will learn how to use a light intensity detection module also called a photoresistor. The photoresistor

detects the ambient light intensity and prints it to the serial monitor.

10.2 Working principle

10.2.1 Photoresistor

photosensitive

A photoresistor is a resistor made by utilizing the photoelectric effect of semiconductors. The resistance value changes with

the intensity of incident light. It is also called a photodetector. When the incident light is strong, the resistance decreases.
When the incident light is weak, the resistance increases. . There is another type where the resistance decreases when the
incident light is weak and when the incident light is strong, the resistance increases. According to this characteristic,
photoresistors with different shapes and irradiation areas can be manufactured.

Working principle: Since the carriers generated by illumination participate in conduction and drift under the action of the

external electric field, the electrons rush to the positive electrode of the power supply and the holes rush to the negative


https://www.elecfans.com/soft/special/
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electrode of the power supply, thus causing the resistance of the photoresistor to drop rapidly. Photoresistors are generally

used for light measurement, light control and photoelectric conversion.

10.3 Connection lines
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10.4 Upload code program

1 0 .4.1 Connect the main control board to the computer using a USB cable

‘S"E_____..-"

1 0 .4.2 Open the program file (path: 1_UNO_R4 MINIMA\ Lesson_10_Photoresistor )

Lesson 7 WS2812B 2024/3/6 11:10 g ==
Lesson_8_Gradient RGB_light 2024/3/6 11:09 A
Lesson_9 Steering_gear_control 2024/3/5 1415 IR
Lesson_10_Photoresistor 2024/3/5 14:30 prgls =3
Lesson11 Ultrasonic ranging OLED display 2024/3/5 14:49 is=
Lesson12_DHT11_OLED display 2024/3/6 11:44 pog =
Lesson13 Infrared_change RGB 2024/3/14 9:48 i

Also select the board type as UNO R4 Minima, and select the COM number newly displayed when the USB is plugged in .

Then click "Upload" to start compiling and uploading the program to the main control board, and wait for the program

upload to be completed .
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Qutput

Writing at exo@ee24eee... (83 %)
Writing at ex00a28ee6... (91 %)
Writing at ex@0a2cead... (100 %)
Wrote 265616 bytes (195725 compressed) at @0x@0000000 in 17.2 seconds (effective 123.2 kbit/s)...

Hash of data verified.

Leaving. ..

Hard resetting via RTS pin... D) Done uploading_

After the program is uploaded, open the IDE serial port monitor and you can see the printed output light intensity value.

Generally, the indoor light detection value is 740

‘ ¥ Arduino UNO R4 Mini... ~

Lesson_10_ Photoresistorino

( Serial Monitor X ¥ O
= [ New Line « || 9600 baud

Lightwalue
Lightwalue
Lightwvalue

Lightwalue
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The detection value is <50 when covering the photoresistor with objects.

Serial Monitor ¢

New Line . H

New Line hd H 9600 baud

= 1008
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10.5 Code analysis
The variable Lightvalue that defines the analog input pin analogInPin of the photoresistor detection module and the light

intensity value.

analogInPin = Al;

Lightvalue = 8;

Set the photosensitive detection module pin as input, baud rate 9600

pinMode(analogInPin, INPUT);

The loop function first obtains the simulation value of the light detection module, saves it to a variable and prints it to the

serial monitor.
loop() {
Lightvalue = analogRead(analogInPin);
rint("Lightvalue = ");
In(Lightvalue);

Serial.print
delay(208);
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11. Ultrasonic ranging

11.1 Overview

In this section you will learn how to use the Ultrasonic Module. The ultrasonic sensor is used to measure distance and the

value is displayed on the OLED screen in real time.

11.2 Working principle

11.2.1. Ultrasonic sensor

Sound waves are produced by vibrations and can travel at different speeds in different media. Ultrasonic waves have the
advantages of strong directivity, slow energy loss, and long propagation distance in media, and are often used for distance
measurement. For example, distance meters, liquid level measuring instruments, etc. can all be realized through ultrasonic

waves.



Electrical parameters

HC-SR04 Ultrasonic module

Working voltage DC-5V

Working current I5mA

Working frequency 40KHz
Maximum range 4m

Minimum range 2cm

Measuring angle 15°

Input trigger signal 10 US TTL pulse

Output echo signal

Output TTL level signal, proportional to the range
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Ultrasonic ranging is a non-contact detection method , especially used in airborne ranging. Because the wave speed in the

air is slow, the echo signal contained along the direction of structural information propagation is easy to detect and has very

high resolution, so it The accuracy is higher than other methods; the ultrasonic sensor has the characteristics of simple

structure, small size, and reliable signal processing. The use of ultrasonic detection is often faster, more convenient, simpler

to calculate, easier to achieve real-time control, and can meet industrial practical requirements in terms of measurement

accuracy.
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There are many methods of ultrasonic ranging. The principle of this system in ultrasonic measurement is: the trigger signal
input terminal ( TRIG ) will input a high-level signal of more than 10 microseconds. After receiving the signal, the
ultrasonic transmitter will automatically send 8 A 40Hz square wave. At the same time, the timer will start. When the sensor
receives the echo, it stops timing and outputs the echo signal. Detect the ultrasonic wave from the ultrasonic transmitter, the
transmission time through the gas medium to the receiver , multiply this time by the speed of sound in the gas, and get the
distance of sound propagation. That is, the ultrasonic transmitter emits ultrasonic waves in a certain direction, and the MCU
starts timing at the same time. The ultrasonic waves are launched in the air and return immediately when encountering
obstacles on the way. The ultrasonic receiver stops timing immediately after receiving the reflected waves.

T recorded by the timer , the distance ( s ) from the launch point to the obstacle can be calculated .
Formula: S=VT/2

Four factors limit the maximum measurable distance of an ultrasound system: the amplitude of the ultrasound wave, the
texture of the reflector, the angle between the reflected and incident sound waves, and the sensitivity of the receiving
transducer. The ability of the receiving transducer to directly receive the acoustic pulse will determine the minimum

measurable distance.
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11.2.2.0LED

1. Resolution: 128*64

2. Super wide viewing angle: greater than 160
3. Communication method: I1IC

4. Working voltage: 3.3V~5V
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11.3 Connection lines
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11.4 Upload code program

11 .4.1Connect the main control board to the computer with a USB cable

%'{___.__--"

11 .4.2 Open the program file (path: 1 UNO_R4 MINIMA\ Lesson _ 11 _Ultrasonic_ranging OLED display )

Lesson 7 WS2812E 20247376 11:10 iE=
Lesson 8 Gradient RGE light 2024/3/6 11:09 g
Lesson 9 Steering gear_contral 2024/3/5 14:15 3fga
Lesson 10 Photoresistor 2024/3/5 14:30 =
e
I Lesson 11 _Ultrasonic_ranging OLED display I 2024/3/21 18:04 M=
Lesson 12 DHT11_OLED display 2024/3/21 18:05 Mg
Lesson_13_Infrared_change RGE 202473421 18:05 i

Also select the board type as UNO R4 Minima, and select the COM number newly displayed when the USB is plugged in .
Then click "Upload" to start compiling and uploading the program to the main control board, and wait for the program

upload to be completed .
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Qutput

Writing at exo@ee24eee... (83 %)
Writing at ex00a28ee6... (91 %)
Writing at ex@0a2cead... (100 %)
Wrote 265616 bytes (195725 compressed) at @0x@0000000 in 17.2 seconds (effective 123.2 kbit/s)...

Hash of data verified.

Leaving. ..

Hard resetting via RTS pin... i Done uploading.

After the program is uploaded, use an object to block the ultrasonic wave and see the measured distance value ( when the

screen does not display correctly, you need to check the SCL/SDA wiring, or press the motherboard reset button to reset the

program ).
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11.5 Code analysis

Declare the required libraries. If the corresponding libraries are not added, please go back to Section 3 to see how to add

libraries.

<Wire.h>
<Adafruit GFX.h>
<Adafruit S5D1386.h>

#idefine Echo 6
fine Tf]-:: 5

Udistance = @;

Set the ultrasonic pin Echo as input, Trig as output, initialize IIC bus and initialization screen, baud rate 9600
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(Echo, INPUT);
(Trig, OUTPUT);
in();

ial.printIn(F{"55D1386 initialization failed")});

(i)

GetDistance()
distance;
digitalWrite(Trig, LOW);

digitalWrite(Trig, LOW);
distance = pulseIn(Echo, HIGH) / 58.00;

return distance;
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The loop function first obtains the distance value of the ultrasonic detection module and saves it to the variable Udistance.

The value is output to the screen display through the display method of the screen object.

loop()
Udistance
display.cls




88 /102

12. DHT11 temperature and humidity sensor

12.1. Overview
In this tutorial, we will learn how to use the DHT11 temperature and humidity sensor. It's accurate enough for most projects
where you need to detect humidity and temperature readings. Again, we will use a library specifically designed for these

sensors, which will keep our code short and easy to write.
12.2. Working principle

12.2.1. DHT11 temperature and humidity sensor

humidity:
Resolution: 16Bit
Resolution: +1% RH
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Accuracy: +5% RH at 25°C

Interchangeability: Interchangeable

Response time: 6S under 1/e(63%) 25°C, 1m/s air condition
Hysteresis: <+0.3% RH

Long-term stability: <+0.5% RH/year

temperature:

Resolution: £2°C

Repeatability: +£0.2°C
Interchangeability: Interchangeable
Hysteresis: <+0.3% RH

Response time: 10S under 1/e (63%) conditions



12.3 Connection lines
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12.4 Upload code program

12.4.1 Connect the main control board to the computer using a USB cable

|
r | Ry

- i

&.{_,_..4" @

12.4.2 Open the program file (path: 1_UNO_R4 MINIMA\ Lesson _ 12 DHT11_OLED_display )

Lesson 7 W52812B 2024/3/6 11:10 HiE=
Lesson B Gradient RGE light 2024/3/6 11:09 iEE
Lesson_9 Steering_gear_control 2024/3/5 14:15 ey e
Lesson 10 Photoresistor 2024/3/5 14:30 i
Lesson 11 Ultrasonic ranging OLED display 2024/3/21 18:04 iE=
Lesson 12 DHT11_OLED display 2024/3/21 18:05 =
Lesson_13 Infrared change RGEB 2024/3/21 18:05 i

Also select the board type as UNO R4 Minima, and select the COM number newly displayed when the USB is plugged in .

Then click "Upload" to start compiling and uploading the program to the main control board, and wait for the program
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upload to be completed .

Qutput

Writing at exo@ee24eee... (83 %)
Writing at ex00a28ee6... (91 %)
Writing at ex@0a2cead... (100 %)
Wrote 265616 bytes (195725 compressed) at @0x@0000000 in 17.2 seconds (effective 123.2 kbit/s)...

Hash of data verified.

Leaving. ..

Hard resetting via RTS pin... 3 Done uploading.

After the program is uploaded, you will see the temperature and humidity values ( when the screen does not display

correctly, you need to check the SCL/SDA wiring, or press the motherboard reset button to reset the program ).

‘.H-

_ VCCGND SCLSDA

Temperature: 27

Humidity: S57%
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12.5 Code analysis
Declare the required library files. If the corresponding library is not added, please go back to Section 3 to see how to add the

library.

le <Wire.h>
<Adafruit_GFX.h>

le <Adafruit_SSD1306.h>
<DHT . h>

Define DHT11 sensor pins and instantiate DHT objects as dht
#define DHTPIN 4 HT11{E Bz %42

fine DHTTYPE DHT11

DHT dht(DHTPIN, DHTTYPE);

Set up the initialization bus, OLED screen and DHT11



humidity = dht
temperature

mpersa g Ny
1(temperature) ;
r(16, 40);
"Humidity: ");
(humidity);
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13. Infrared remote control RGB

13.1 Overview

In this section , you will learn how to use an IR remote control with an IR receiver . Complete a project to switch RGB light

colors via infrared remote control.

13.2 Working principle

The universal infrared remote control system consists of two parts: sending and receiving. The sending part is composed of
infrared remote control, and the receiving part is composed of infrared receiving tube. The signal sent by the infrared remote
control is a series of binary pulse codes. In order to avoid interference from other infrared signals during wireless
transmission, it is generally necessary to modulate at a given carrier frequency and then transmit through an infrared
emitting phototransistor. The infrared receiving tube filters out other noise waves, receives only the signal of a given
frequency, and restores it to a demodulated binary pulse code. The built-in receiving tube converts the light signal sent by
the infrared light-emitting diode, amplifies the signal through the amplifier in the IC, and restores the original code sent by
the remote control through automatic gain control, band-pass filtering, demodulation, and wave formation, and outputs the
signal through the infrared receiving module Pins identify the circuits that enter an appliance.

The encoding scheme that matches the infrared remote control protocol is: NEC protocol. Next, let us understand what the

NEC protocol is.
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(1) 8 address bits, 8 sequence bits address bits and sequence bits are transmitted twice to ensure reliability
(3) Pulse position modulation

(4) The carrier frequency is 38 kHz

(5) The time for each bit is 1.125 ms or 2.25 ms

infrared receiver infrared transmitter

|
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13.3 Connection lines
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13.4 Upload code program

1 3 .4.1 Connect the main control board to the computer using a USB cable

|
r | Ry

- i

&.{_,_..4" 3

1 3 .4.2 Open the program file (path: 1_UNO_R4_ MINIMA\ Lesson _ 13_Infrared_change RGB)

Lesson 7 W52812B 2024/3/6 11:10 HiE=
Lesson B Gradient RGE light 2024/3/6 11:09 iEE
Lesson_9 Steering_gear_control 2024/3/5 14:15 ey e
Lesson 10 Photoresistor 2024/3/5 14:30 i
Lesson 11 Ultrasonic ranging OLED display 2024/3/21 18:04 iE=
Lesson 12 DHT11_OLED display 2024/3/21 18:05 =
. Lessa nEInfra re::l_cha n-g e RGE | 2024/3/21 18:05 i

Also select the board type as UNO R4 Minima, and select the COM number newly displayed when the USB is plugged in .
Then click "Upload" to start compiling and uploading the program to the main control board, and wait for the program

upload to be completed .
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Output

Writing at exo@ee24eee... (83 %)
Writing at ex00a28ee6... (91 %)
Writing at ex@ee2ceaa... (180 %)

Wrote 265616 bytes (195725 compressed) at @0x@0000000 in 17.2 seconds (effective 123.2 kbit/s)...

Hash of data verified.

Leaving. ..

Hard resetting via RTS pin... a Done uploading.

After the program is uploaded, point the infrared remote control at the infrared receiver and press the number keys 1/2/3 to
control the WS2812 to switch lights of different colors.

Blat Yol
@%@9@@,
N

(EOCOOO
®
&
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13.5 Code analysis
Declare the required library files. If the corresponding library is not added, please go back to Section 3 to see how to add the

library.

30CFF00

) OxE718FF00

3 @xA15EFFO0
CEIVE_PIN A2

e NUM_LEDS 12
e BRIGHTNESS
ine FRAMES PER SECOND 120
CRGE leds[NUM_LEDS];
hue = @;

Color = 1;

Initialize the infrared receiver and ws2812, set the baud rate to 9600
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\(IR_RECEIVE_PIN, ENABLE_LED FEEDBACK);
s<WS2812B, LED_PIN, GRB>(leds, NUM LEDS);

~tBrightness(BRIGHTNESS) ;
LED_PIN, OUTPUT);
digitalWrite(LED_PIN, LOW);

The loop function determines whether an infrared signal is received, and compares the received infrared signal code with

three variables to obtain three color modes.

Loop() {

if (IrReceiver.d

ecodedRawData == NUM2)

dRawData == NUM3)
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Three color modes are obtained according to the received infrared encoding information, and the corresponding color can be

obtained by judging the value of the color mode variable Color. Let ws2812 display this color again.

= CHSV(hue, 25°¢
if (Color == 2) |

= CHSV(hue + ¢
if (Color == 3) 1

leds[1] = CHSV(hue +
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