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2 Building the Arduino Development

Environment

2.1 Arduino Development Language

Arduino uses C/C++ to write programs, so before learning Arduino, you need to master the
C/C++ language. Although C++ is compatible with the C language, these are two different
languages. C is a process-oriented programming language, and C++ is an object-oriented
programming language. The early Arduino core library was written in C language. Later, object-
oriented ideas were introduced. At present, the latest Arduino core library is written in C and C++.

Generally speaking, the Arduino language refers to a collection of various Application
Programming Interfaces (APIs) provided by the Arduino core library files. These APIs are formed
by secondary packaging of the lower-level microcontroller support library. For example, the core
library of Arduino using AVR microcontroller is the secondary packaging of AVR-Libc (GCC-based
AVR support library).

In the traditional development method, multiple registers need to be configured to achieve the
corresponding functions. In Arduino, the complicated registers are encapsulated into simple APIs,
which can be intuitively controlled, enhancing the readability of the program and improving the
development efficiency.

2.2 Arduino Program Structure

The Arduino program structure is different from the traditional C/C++ program structure-there is

no main() function in the Arduino program. In fact, it is not that there is no main() function in the
Arduino program, but that the definition of the main() function is hidden in the core library file of
the Arduino. In the development of Arduino, the main function is not directly operated, but the
two functions of setup() and loop() are used instead.
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The IDE of the Arduino development environment can be downloaded from the official website.
The download address of the Arduino IDE is:

(1) Install Arduino IDE under Windows

We will teach you how to download and install:https://www.arduino.cc/

1. Open Google Chrome and enter the URL in the address bar: https://www.arduino.cc/

After successfully opening the interface shown in the figure below, we click on Products.Then
select 'Arduino IDE".
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2. Select the appropriate Windows installation files to download for your computer. Then start
downloading. The download status will be displayed in the top right corner of the Google

Chrome browser. Then we wait for the download to complete.
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Bring Your Projects to Life with Arduino Software

¥ Arduino IDE 2.3.6
&
ey — Release notes

The new major release of the Arduino IDE is faster and even more
powerful!l In addition to a more modern editor and a more responsive
interface it features autocompletion, code navigation, and even a live
debugger. For more details, check the Arduino IDE 2.0 documentation.

Windows Win 10 or newer (64-bit) - DOWNLOAD

I Windows Win 10 or newer (64-hit)

Windows MS! installer

Windows ZIP file Ehost
Linux Applmage (64-bit X86-64)
Linux ZIP file (64-bit X86-64)
Hub
macCs Intel 10,15 Catalina or newer (64-bit)
macOs Apple Silicon 11 Big Sur or newer (64-bit)
(/) Legacy IDE (1.8.19)
Download a legacy version of the Arduino IDE.
Products « Community v

Bring Your Projects to Life with Arduino Software

Arduino IDE 2.3.6
=
Release notes EEnTECE 2]

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

powerfull In addition to a more modern editor and a mare responsive

t features autocompletion, code navigation, and even a live

debugger. For more details, check the Arduino IDE 2.0 decumentation.
Windows Win 10 or newer (64-bit . DOWNLOAD

Nightly Builds
Downl apr

updat

uino IE 2.0 5 open sourcs and its source cade is hosted on GitHub

3. After the download completes, run the installer. For Windows users, there may pop up an

installation dialog during the installation. When it pops up, please allow the installation.

4. After installation is completed, an Arduino Software shortcut will be generated in the

desktop. Run the Arduino software.
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5. The interface will show as follows after the Arduino software is opened, indicating that our
software has been downloaded and installed successfully.

&) sketch_jul31a | Arduino IDE 2.1.1 = O =
File Edit Sketch Tools Help

O

D sketch_jul31a.ino

1 void setup() {

2 4 L yo sat od ere e

3

4 '}

5

6 void loop() {

7 / put your maln code here, to run repeatec

8

8 i

18 | ]

(2) Install Arduino IDE under MacOS

Enter the website URL: https://www.arduino.cc/ in the address bar. After successfully opening the

interface as shown below, click the list icon, then click "Products" to enter the product page.Then
select 'Arduino IDE".
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1. After jumping to the following interface, slide the mouse to the middle to find the part
marked in the red circle.You can find that the official website provides us with installation files for

Windows, Mac OS X, and Linux systems.
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2. Fill in information such as your email address, and then

solutions Products Community s Documentation s m Q

Arduino Cloud Editor

Experience the Arduino IDE online. Whether you're at home or on
the go, code, upload and access your projects anytime from your
browser for free.

GO TO CLOUD EDITOR LEARN MORE

Downloads

e2)  Arduino IDE 2.3.6

The new major release of the Arduino IDE is faster and even
more powerful! In addition to a more modern editor and a
more responsive interface it features autocompletion, code
navigation, and even a live debugger.

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

Nightly builds with the latest bugfixes are available through
the section below.

SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is
hosted on GitHub.

download the software.

Real-time al

S Cloud

notifications for it

a

DOWNLOAD OPTIONS

Windows win 10 and newer, 64 bits

Windows wmsi installer

Windows zi file

Linux Appimage 64 bits (X86-64)

Linux ziP file 64 bits (X86-64)

macO$ Intel, 10.15: "Catalina” or newer, 64 bits

macOS Apple Silicon, 11: “Big Sur” or newer, 64 bits

Release Notes

Stay in the Loop: Join Our Newsletter!

As a beginner or advanced user, you can find inspiring projects and learn about cutting-edge
Arduino products through our weekly newsletter!

email *

v
Service *

g nfirm to have read the Privacy Policy and to accept the Terms of

| would like to receive emails about special deals and commercial offers from

Arduino,

SUBSCRIBE & DOWNLOAD

or

JUST DOWNLOAD

click "JUST DOWNLOAD" to
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3. Open the downloaded software and drag "Arduino IDE" to "Applications” to install the
software.

” w .
enve < > Downloads 88 = M 2 h O ©-v Q
Favorites Name Size Kind Date Added v
@ AirDrop
@) Recents
A, Applications
=) Desktop

) [% Documents
® Downloads

g8l
<

& arduino-ide_2.3.6_mac0OS_64bit.dmg 204.4 MB Disk Image Today at 16:13

Locations

& iCloud Drive
@ Network
Tags

® B

@@ ® Arduino IDE 2.3.6 L

. Copying “Arduino IDE" to “Applications”
S0

535.1 MB of 538.2 MB - About 5 seconds

Arduino IDE Applications

4. After the installation is successful, Arduino IDE can be opened normally.
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[ XN ] I Applications
_Z & JuL 1) >
=

& @& ) 17 B g

App Store Automator Books Calculator Calendar Chess Clock
" 7
. a ‘ E
Contacts Dictionary FaceTime “Arduino IDE" is an app m Home Image Capture
downloaded from the Internet. |

Are you sure you want to open it?
[P o | Safar ¢ aded this file today _——
’ L1 1 » checked it for m
'.. B¢ ar one was di €
iPhone Mirrerin Launchpad Mail ontrol Music Notes
o e oo (I
N(*) ﬂ I_I ‘ m - n ‘

[ LN | @ sketch_apr25a | Arduino IDE 2.3.6

_ "P [rouno e e _

sketch_apr2ba.ino

e

1 # define PIN_LED 13 // Define LED pin as 13.
2
bl 3 void setupl) L
4 |
5 Serial.begin(115200); {
6 pinMode (PIN_LED, OUTPUT);
T delay(10);
8 }
9
1@  void loop()
11
12 digitalWrite(PIN_LED, LOW); // LED on,
13 Serial.println("LED on");
14 delay(1000); // delay 1s.
15 digitalWrite(PIN_LED, HIGH); // LED off.
16 Serial.println("LED off");
17 delay(1000); // delay 1s.
18 }
Output

2.4 Introduction of Arduino Software Interface

The following figure is the interface introduction of Arduino software
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& sketch jul31a | Arduino IDE 2.1.1 22 O X
File Edit Sketch Tools }-elpl Menu Bar

sketch_jul3la.ine

void setup() {
i setup

void loop() {

[ e R Y I T
]

Code editing area

-

Ln 10, Col 1 Arduino Uno on COMS o B8

(1)Menu bar
Menu bar contains File, Edit, Sketch, Tools and Help.

(1) "File" can operate new file, open file, save file, close file, save, etc. For the Examples, you can
check the official sample program.

File Edit Sketch Tools Help

MNew Sketch Ctrl+MN

Open Recent 4
Sketchbook

Examples 4
Close

Save

Save As..
Preferences... Ctrl+Comma
Advanced 4
Quit Crl+Q
(2) "Edit" has the functions for the program code of editing, copying and pasting, commenting,

indenting,searching, etc.
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File Edit Sketch Tools Help
Mew Sketch Ctrl+N
Mew Cloud Sketch  Alt+Ctri+N
Cpen.. Ctrl+0
Cpen Recent 3
Sketchbook b
Examples 3
Close Ctrl+W
Save Ctrl+5
Save As... Ctrl+Shift=5
Preferences... Ctrl+Comma
Advanced S
Quit Crl+Q

(3) Sketch can perform Verify/Compile, Upload and other operations on the written project.

ile Edit

X

s

Sketch Tools Help
Verify/Compile Ctrl+R

Upload Ctrl+U

Configure and Upload

Upload Using Programmer Ctrl+Shift=U

Alt+Ctrl+5

Export Compiled Binary

Optimize for Debugging

Show Sketch Folder Alt=Ctr+K
Include Library b

Add File...

The Include Library can load the library. After selecting the library file in the

header files are automatically added in the code editing area.

(4) Board and Port are often used in "Tools".

File Edit Sketch Tools

sketch ju

Wt s~ W A W ke

=
[ax]

Help
Auto Format Ctri+T
Archive Sketch
Manage Libranes... Ctrl+Shift+|
Serial Monitor Ctrl+Shift+M

Serial Plotter

WIFi101 / WiFINIMA Firmware Updater
Upload 551 Reot Certificates

Board: "Arduino Una" [
Port: "COMS5" 3
Get Board Info

Programmer 4

Burn Bootloader

Board can choose different development boards.

list, the relevant
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(2)Button bar

Button bar includes functions of Verifying,Uploading,Building New,Opening and Saving.

(1) Verifym:

Checking and compilation. This button is used to check the correctness of your "syntax" or code.
If your code has any syntax errors or undefined variables, an error message will appear at the
bottom of the IDE screen. At the same time, the line of error code will be marked with a red
background color for easy modification. But if it is correct, you will see the message that the

compilation is complete.

(2) Upload:

Download the program code to the Arduino development board. It is better to click Verify first,
and then click Upload.

(3)Code editing area
The code editing area is where to write program code and code comments.
(4)Console

The debug window will output information showing various compilation and debugging results.

For example, if your code is written incorrectly, you will be prompted about what went wrong.

Connecting the Adeept Pixie Board and the computer

You need to use a USB cable to connect the Adeept Pixie board to the computer and turn on the

power switch on the Adeept Pixie board.

Install CH343 driver

Find and open the “Driver” folder. If you are using a Windows system, you can directly double-
click to open CH343SER.EXE, install corresponding driver according to the computer operating
system.

For MAC and Linux systems, you need to decompress the file corresponding to the system name,
and then install the CH341 driver.
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Windows:

1.Enter the driver folder, select CH343SER.EXE, and double-click to open it.

i CH341SER_ANDROID.ZIP 11/14/2025 6:13 PM Compressed (zipp.. 2010 KB
E CH341SER_MAC.ZIP 11/14/2025 6:13 PM Compressed (zipp... 4330 KB
ol CH343SER.EXE 11/14/2025 6:13 PM RFRfEr= 708 KB
s CH3435ERZIP 1114/2025 6:13 PM Compressed (zipp... 243 Kb

e arC etnin (AR e v
LITIVEF 3 ETU B A DS A

Device Driver Install / UnlInstall

Select INF |cH3u33En.1HF i
WCH.CH
IHSTALL |__ USB-ENHANCED-SERIAL-A CH342
| 83/03/2025, 2.0.2025.03

UHINSTALL \\\\\

HELP

& CH341SER_ANDROID.ZIP 11/14/2025 6:13 PM Compressed (zipp.. 2,010KB
? CH341SER_MAC.ZIP 11/14/2025 &:13 PM Compressed (zipp... -
) CH343SER.EXE 11/14/20256:13 PM NFES
¥ CH343SER.ZIP 11/14/2025 &:13 PM Compressed (zipp... 548 KB

Device Driwver Install f UnInstall

Select INF CH343SER. INF w

WCH.CH
INSTALL | USB-EMHANCED-SERIAL-A CH342

|__ 83/83/2825, 2.0.20825.83

UNINSTALL DriverSetup %

o The drive is successfully Pre-installed in advance!

HELP

2.Turn to the main interface of your computer, select “This PC" and right-click to select
“Manage” .
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Pin to Quick access

Manage
Pin to Start

Map network drive...

Disconnect network drive...

Create shortcut
Delete

Rename

Properties

& HENER
File Action VNiew Help

'Y E IR

;EJ Computer Management (Local| | "'E WIN-20250905CUG
w 'ﬁ’é System Tools
» . Task Scheduler
» 2] Event Viewer 5 am Disk drives
» @l Shared Folders 8 Display adapters

> B8 Computer

5 iq Audio inputs and cutputs

% él Local Users and Groups

» I@ Performance
N = Device Manager
v (2= Ltorage
i Disk Management

» fﬁ Services and Applications

g Human Interface Devices
== |DE ATA/ATAPI controllers
Keyboards
5 g Mice and other pointing devices
» [ Monitors
} @ Metwork adapters
v Tl
USB-Enhanced-SERIAL CH343 (COM3)
(LPTT)
i EfEmD (com)
5 [ Print queues
5 u Processors
5 Et Software components
] l Software devices
5 i.d Sound, video and game controllers

W W W W

» Sjﬁ Storage controllers
> 3 Systemn devices
5 i Universal 5erial Bus controllers
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Mac OS:

Enter the driver folder, unzip the CH341SER_MAC.ZIP file, and then enter the folder. First, read
the "CH34X DRV _INSTAL INSTRUCTIONS.pdf" document, and then select the corresponding

installation method according to the macOS version.

Adeept_driver 88 =

ene < m &= 22
@) AirDrop ﬁ E ﬁ
@ Recents e = .

2 Applications Adeept driver

introduction.txt

CH341SER_ANDR CH341SER_LINU
0ID.ZIP X.ZIP

CH341SER_MAC.
ZIP

CH341SER.EXE

= Desktop

"% Documents

(0 Downloads

oo
[ ] ] < CH341SER_MAC ag
@ AirDrop =L p
@) Recents (S é
A Applications CH34X_DRV_INS | CH34xVCPDriver. CH34xVCPDriver.
= Desktop TAL_IN...IONS.pdf dmg pka

[ Documents

CH341SER.ZIP

1.The Mac OS version of the computer used in the example is 15.2.2. Therefore, according to the

instruction manual, we use the ".dmg" file for installation.
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@
MacBook Pro
Processor 2.2 GHz 6-Core Intel Core
i7
Graphics Intel UHD Graphics 630
1536 MB
Memory 16 GB 2400 MHz DDR4
Serial number C@2Y52AWJG5L
macOS Sequoia 15.3.2
More Info...
ese [ cHasxvePDriver
[ —
A
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CH34xVCPDriver Application

Please click the button below to install the driver, move the
application to the trash to uninstall the driver.

Install

2. There are two ways to check if the driver is installed successfully:

1)Open the terminal and enter "Is /dev/tty*" to check if “usbserial*” exists.

adeept@AdeeptdeMacBook-Pro ~ % [1s /dev/ttyx* |

/dev/tty
/dev/tty.BLTH

/dev/tty.Bluetooth-Incoming-Port

/dev/ttyse
/dev/ttysf
/dev/ttyte@

[/dev/tty.usbserial-1420 |

/dev/ttytl

/dev/ttyp@
/dev/ttypl
/dev/ttyp2
/dev/ttyp3
/dev/ttyps
/dev/ttvp5

/dev/ttyt2
/dev/ttyt3
/dev/ttyta
/dev/ttyth
/dev/ttyté
/dev/ttvt7

2)Open the system report and check the usb Serial. If "Vendor ID: 0x1a86" appears.

e

w Hardware
ATA
Apple Pay
Audio
Bluetooth
Camera
Card Reader
Controller
Diagnostics
Disc Burning
Ethernet
Fibre Channel
FireWire
Graphics/Displays
Memaory
NVMExpress
PCI
Parallel SCSI
Power
Printers
SAS
SATA
SPI
Storage
Thunderbolt/USB4
usB

w Network
Firewall
Locations
Volumes
Wi-Fi

v Software
Accessibility
Applications

MacBook Pro

USB Device Tree
neause.
Ambient Light Sensor
FaceTime HD Camera (Built-in)
Apple T2 Controller

USB 3.1 Bus

USB 3.1 Bus

v USB 3.1 Bus

e s s s s e

USB Serial:

uct ID: 0x7523
Vendor ID: 0Ox1a86
Version: 264
Speed: Up to 12 Mb/s
Location ID: 0x14200000 /1
Current Available (mA): 500
Current Required (mA): 98

Extra Operating Current (mA): 0
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2.6 Uploading the First Code

Before uploading the code, we need to import all the libraries required by the project.

How to Add libraries

Open Arduino IDE, click Sketch on Menu bar, move your mouse to Include Library and then click
Add .ZIP library...

& IR _Control | Arduine IDE 2.3.6 — O b4
ols Help , Manage Libraries.. Ctrl +Shift+]
Yokl i,
Add ZIP Library...
IR Upload Ctrl+U % h aa

Ganfigureyand Upload Arduing libraries

Upload Using Programmer Ctrl+5hift=U Arduino_Builtin

Export Compiled Binary Alt+Ctrl+8

EEPROM
Optimize for Debugging Ethernet
Show Sketch Folder Alt+Ctrl+K gl
I Include Library 2 I e
Add File.., oyling
LiquidCrystal

12 #include "S5D13@6Ascii.h™
13 #include "SsDi3@6Asciiwire.h’] Mouse
14 #include <Adafruit_NeoPixel.h!
15 #define IR_RECEIVE_PIN 2

16 Servo
17 float distance;
18 float midDist;

19  fleat leftDist; SPI
28 float rightDist;

21 #define avoid Dist 48 // cm
22  #define minDist 2@ // cm TFT

sSD
SoftwareSerial

Stepper

Enter Libraries folder, Add Adafruit Neopixel.zip.

E Arduinclson.zip 11/5/2025 12:06 PM Compressed (zipp... 352 KB
| ?;. Servo.zip 11/472025 3:40 PM Compressed (zipp... 128 KB
[51 [Rremnotezip 9/22/2025 1:58 PM Compressed (zipp... 1,368 KB
E. 5501306Asciizip 972272025 11:27 AM Compressed (zipp... 4,097 KB
E Adafruit_MeoPiel.zip 772072023 4:31 PM Compressed (zipp... 51 KB

You need to add all the ZIP files in the folder to the Arduino IDE one by one.

Upload code
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1. Connect your computer and Adeept Pixie Board with a USB cable.

2.Open “01 LED" folderin

Please ignore the update prompt.

& o1_LeD | Arduino IDE 2.3.6

File Edit Sketch Tools Help

01_LED.ino

3 # define PIN_LED 13

£ void setup()

& |

5 Serial.begin(11528@);

6 pinMode(PIN_LED, OUTPUT);
7 delay(18);

g b

g

1@ void loop()

1% {

12 digitalWrite(PIN_LED, LOW);
13 Serial.println("LED on");

14 delay(1008);

15 digitalWrite(PIN_LED, HIGH);
16 Serial.println("LED off");

i delay(1068);

18

40

3. Install development board.

“Code” , double-click “01 LED.ino" .

Adeapt_Car_For_Arduine.h

IR_Control | Arduino IDE 2.3.6
File Edit Sketch Teols Help
¥ g g
EOARDS MANAGER IR_Control.ino  Adeept Car_For Arduino.cpp
arduino 1
2
g Type: Al hd 3
4
Arduino AVR Boards by 5
Arduing 6 #include <IRremote.hpp> //Call
18,6 installed o #include "Adeept_Car For_Arduinc.h
3
Boards included in this package: = S
Z : % L) #include <Ada t_NeoPi
Arduino Nano, Arduino Esplora, % =
Linino One, Arduino Uno, ... 1@ #include <Adafruit_GFX.h>
More info 11 #include <Wire.h>
12 #include "SSD13@6Ascii.h”
186 v REMOVE 13 #include "S5D13@6Asciillire.h”
14 #include <Adafruit_NeoPixel.h>
15 #define IR_RECEIVE_PIN
16
Arduino ESP32 Boards 17 float distance;
by Arduino 18  float midDist;
Boards included in this package: 19 float leftDist;
*’ﬁd'JiFDFNETCI ESP32 20 loat rightDist;
fore inf . i :
Morenin 21 #define avoid Dist 48 /
2018w @ 22 #define minDist 20 // cm
23 #define lightThreshold 5@
24 #define lishtADC 512

s o

After the installation is completed, you will be able to see the boards supported by Arduino.
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& 1r_Control | Arduino IDE 2.3.6 - m| x

File Edit Sketch Help

0o i

Archive Sketch

IR_Control r_For_Arduino.h

1 Manage Libraries... Crrl#Shift+]  swssrssdonmsors ok s konE s o R

2 Serial Monitor Ctrl+Shift+M

3

4 Serial Plotter R R R R R AR KRR KRR REE

5

6 Firmware Updater frared remote control library.

7

3 Upload S5L Root Certificates

9
i@ I Board: "Arduino Uno” I ¥ Boards Manager... Ctrl+Shift+B
o Port: "COM4" >
12 I ® Arduino AVR Boards > I Arduine Yin
13 Reload Board Data

esp32 > " ArduingUno

14 Get Board Info P I+'
15 bamrraren recenvang: pan Arduino Uno Mini
16
17 Programmer > Arduine Duemilanove or Diecimila
18 Burn Bootloader Arduine Nano
19
20 float rightDist; Arduine Mega or Mega 2560
21 #define avoid Dist 4@ // cm Arduine Mega ADK
22 #define minDist 20 // cm .
23 #define lightThreshold 5@ Arduine Leonardo

4. Select development board and serial port.
Board: Tools--->Board--->Arduino AVR Boards--->Arduino Uno
Port; Tools --->Port--->COMx

Note: The port number will be different in different computers.

File Edit Sketch Tools Help

Archive Sketch

il 7
il Wanage Libraries... Ctrl+5hift+1
B R E R #
1 Senal Monitor Ctrl+Shift+M
2
3 Senal Plotter
4 . k& b b
: Firmware Updater
6 Upload S5L Root Certificates
7 pinect t
a Board: "Arduine Uno" H
) Port: *COM36° 4 i, NEO GF
10 Get Board Info
13
132 Programmer: "Arduino as 15P" b
13 Burn Bootloader
14 TEIoT U O,
15 {@, 255, a8},
16 fe. 8. 255%.
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5. After opening, cIickto upload the code program to the Arduino. If there is no error

warning in the console below, it means that the Upload is successful.

Cutput — e

Sketch uses 2952 bytes (9%) of program storage space. Maximum is 32256 bytes.
Global variables use 82 bytes (4%) of dynamic memory, leaving 1966 bytes for local variables. Maximum is 2848 bytes.
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