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1. Arduino IDE Software installation package download

There are two Windows versions of the Arduino IDE: Arduino IDEL. x and Arduino
IDE2. x. The Arduino IDEI. x version only supports Win and below, and it is very old
and not maintained by the official. The Arduino IDE2.x version supports

Winl0 and above, and it is the latest version and official main product. Here
we only introduce the Arduino IDE2.x version.

The Arduino IDE2. x software installation package can be downloaded directly from
the official website, and address is:

https://www.arduino.cc/en/software

After entering the official website software download page, find the Arduino
IDE software installation package download column, as shown in the following

figure:

DOWNLOAD OPTIONS

ArdU i no |DE 2-3-6 Windows Win 10 and newer, 64 bits

Windows Msl installer

Windows 7P file

The new major release of the Arduino IDE is faster and even
more powerful! In addition to a more modern editor and a Linux Applmage 64 bits (X86-64)
more responsive interface it features autocompletion, code Linux ZIP file 64 bits (X86-64)

navigation, and even a live debugger.
macOS§ Intel, 10.15: “Catalina” or newer, 64 bits

For more details, please refer to the Arduino IDE 2.0 macOS Apple Silicon, 11: "Big Sur” or newer, 64 bits

documentation.

Release Notes

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.

Picturel. 1 Arduino IDE software installation package download interface 1

From the download options, select the appropriate version for your computer
system. Here, Windows system is used, so simply click on “Windows Win 10 and, 64
bits” to download. You can also download the ZIP compressed package file and MSI
download

After clicking the download option, a pop—up interface will appear asking if

you want to provide team funding support, as shown in the following figure:
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Download Arduino IDE & support its progress

Since the 1.x release in March 2015, the Arduino IDE has been downloaded 84,926,804
times — impressive! Help its development with a donation.

$3 $5 $10 $25 $50 Other

CONTRIBUTE AND DOWNLOAD

or

[ justT bownLOAD |

Picturel.2 Arduino IDE software installation package download interface 2
You can ignore this option and just click the “JUST DOWNLOAD” button.
After clicking the button, a pop—up interface will appear asking if you want to enter
your email to receive Arduino information. You can ignore it and directly click

the ”JUST DOWNLOAD” button, as shown in the following figure:

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 *

| confirm to have read the Privacy Pelicy and to accept the Terms of
Service *

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

Arduino.
SUBSCRIBE & DOWNLOAD

or

JUST DOWNLOAD

Picturel.3 Arduino IDE software installation package download interface 3
After clicking the button, a "New Download Task” window will pop up. Click the
“Browse” button to select the save path for the software installation package, and
then click the “Download” button to start downloading, as shown in the following

figure:
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P E downloads.arduino.cc
=FR arduino-ide_2.3.2 Windows_64bit.exe 143.01 MB
T#HEF | DaArduino #: 14635 GE | = HeT

Picturel.

4 Arduino IDE software installation package download task

2. Arduino IDE Software installation

Find the

installation package save path of Arduino IDE software,

then

double-click the exe file, enter the program installation, as shown in the figure

below:

|
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= | Arduino

=1
=

=5

» IHEEEE » ¥ (D) » Arduino

) arduino-ide 2.3.2 Windows_64bit.exe
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B heefE
3 3D HE
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e =
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Picture2.1 Arduino IDE installation package exe file
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EJ Arduino IDE =2 — >
HEED R .
TEEHE Arduine TIE 280> HEIERER -

teiE R EFER D 3 [Pon] ETEEN0E-

il'erms of Service ~

The frduino software iz provided to wou “as 1=” and we make no express
or implied warranties whatszoever with respect to its functi-:-nalit:,r,
operability, or use, including, without limitation, any implied
warranties of merchantability, fitness for a particular parpose, or
infringement. e expressl:,r disclaim AT 1ia]:-i1it],r whatsoever for any

direct, indirect, consequential, incidental or special damages,

L2
LI 1 A L ' a 1

%E;%fﬁ%%’gl}iﬁﬂhﬁﬂf—ﬁ%s B [EEE I Budd. DNEEShcTiEE

EEE I BLAIC)

Picture2.2 Arduino IDE software installation license agreement

Click the “I Agree” button to enter the installation user selection interface,
select whether to install for the current user or all users, generally select

“Install anyone who uses this computer (all users)” as shown in the following figure:

) Arduino IDE == — o
AT _
AP PR

AR SRA PR E A PE

@ AHERZEEEIHIAZSE FERA)
O RsEEs (Adninistrator)

AERAPHTENTE. (EEEERER)

¢ E—sG) B (C)

Picture2. 3 Arduino IDE Software installation user selection

Next, click the ”Next” button to enter the installation directory setup
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interface, click the “Browse (B)...” button to select the installation or

the installation directory directly, as shown in the following figure:

enter

E) Arduino IDE =% — ot
RELFEWG
JHSE Arduine IDE EFEATHE-

5 AR Ha a0 R

B
||: WFrogram Files'Arduine IDE]

WS (R).

EREEZ=E]: 497.1 ME
TIEZSE: 30.8 6B

¢ r—em| =ED Bl (c)

Picture2.4 Arduino IDE Software installation directory selection

Next, click the “Install” button to start the installation, you can see the

progress bar changing as shown in the following figure:

B Arduino IDE =55 —

IF1EFFaE
hrduine IDE F7EErat. &EER-

¢ E—iE (P} | [R—i ] > HUSELC)

Picture2.5 Arduino IDE Software installation process
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After the progress bar has finished scrolling, the installation completed
interface will pop up. If “Run Arduino IDE(R)” is checked, then after clicking the
”ish (F)” button to close the interface, the Arduino IDE software will automatically

open. If it is not checked, it will not. As shown in the following figure

Arduino IDE 222 -

w IEFEFCH% Arduino IDE FEMmMS

ARDUINO

R R

Jéﬁ Arduine IDECRD

(P B

Picture2.6 Arduino IDE Software installation completed

When you open the Arduino IDE software for the first time, it will prompt you
to install some software libraries and drivers, such as Adafruit Industries LLC (COM
and LPT), Arduino srl Arduino USB Driver, Arduino SA Arduino USB Driver, Genuino

USB Driver, as shown below:
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Qutput
IEFE T3 Firmata@2.5.9
Firmata@2.5.9
IEFfF%% Firmata@2.s5.9
Cz% Firmata@2.5.9
IEfEFE servo@.2.1
Servo@l.2.1

IEfE%ed: servo@l.2.1
C%% servo@l.2.1
IEETFH Liquidcrystal@l.e.7
LiquidCrystal@l.e.7
LiquidCrystal@l.e.7
LiguidCrystal@l.e.7

IEETF= sn@i.z.ﬂ,
SD@1.2.4
Mf%“rl‘-t SD@1.2.4

Keyboard@l .8.5

£ %% Keyboard@l.e.5
IEFE P& Stepper@@.1.3
Stepper@l.1.3

IEfE %45 stepper@l.1.3
C%% Stepper@l.1.3

Ethernet@2.e.2
IEfE%%
C%% ethernet@2.e.2

Picture2. 7 Arduino IDE Software library installation

‘eyboard@1.e.5

IEfE%E% Keyboard@l.e.5

IEfETFE Ethernet@2.0.2

Ethernet@2.0.2

{38

D~ el

X

MNREFID?

£ Adafruit Industries LLC #%[C1 (COM #0 LPT)

_L
et

X MREIRHS?

&#%: Arduino USB Driver
S s#eE: Arduino sl

S &4 Adafruit Industries

SEEREFERES “Arduino srl* BISREH(A),

w0 | [ |

M tas=ieEsEs "Adafruit Industries” BIZEAHE(A). ZE() =N
N R I @ RECUATTIERIS R E TSR AR PP aRet, S0l N e

W (RSN & F oS THNnEFYe, RaeEseEamiolTeo 2o

AR Mg g? (AR AR S ?

&#r: Arduino USB Driver #Z#F: Genuino USB Driver
S a7 Arduino SA S &#E: Arduino LLC
M sasmiErERa "Arduino SA” BISIHA), Z=() [ sexqatEss “Arduino LLC" BISRIEA), =) FREN)
@ CREN TSR St A TR iR lt, Sal e & @ "'"fﬂb\j{"E’]E‘Fﬁk%éE.ﬁ‘i}??’ﬁ bl Lie s

Picture2.8 Arduino IDE Software-driven installation
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3. Arduino IDE Software introduction
Arduino IDE It has the functions of project creation, program code editing,
debugging, compilation, uploading, software library management, and development

board management, and the interface is shown in following figure:

& sketch_jun25a | Arduino IDE 2.3.4 - O X
menu

|sketcmun25&.m0 p F’Oj ect file

3 void setup() {

2

3

4 )

5

6 void loop() {
v ;

8

9 1}

1@

serial Monitor —— Output | Compilation information display window

FQBN: esp32:esp32:esp32s3:CDCOnBoot=cdc,FlashSize=16M,PartitionScheme=huge app
Using board 'esp32s3"' from platform in folder: C:\Users\Administrator\AppData\Local\Arduinol5\packag
Using core "esp32' from platform in folder: C:\Users\Administrator\AppData\lLocal\Arduinol5\packages

cmd /c if exist "C:\\Users\\Administrator\\AppData\\Local\\Temp\\.arduinoIDE-unsaved2025525-19256-1:
cmd /¢ if not exist "C:\\Users\\Administrator\\AppData\\Local\\arduino\\sketches\\6E1613A6FA230A75DI
cmd /c if not exist "C:\\Users\\Administrator\\AppData\\Local\\arduino\\sketches\\6E1013A6FA230A750F

T indexing: 2ei¥gvelopment board model and serial port infornai@e) 1 [Esp3253 Dev Module on COMS [not connected] | O B3

Picture3.1 Arduino IDE Interface

3.1.Menu bar
3.1.1.File

The content of the file menu in the menu bar is shown in the following figure:

sketch_jun23a | Arduino o3 =
& sketch_jun25a | Arduino IDE 2.3.4 O X

File Edit Sketch Tools Help

Mew Sketch Cerl+N
P32583 Dev Module » L=Fs
Bpen.« G0 .

Open Recent L4

Sketchbook L

Examples v p () {
Close :

Save

Save As..

Preferences...
Advanced 4

Quit Crl+Q

Picture3. 2 Arduino IDE File bar
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Inside are basically operations such as creating, opening, saving, and closing
projects. The “Examples” option can select to open the example programs that come
with third-party software library and the core library of the development board.
The “Advanced Settings” option can set the software shortcuts. Here we focus on
the Preferences menu, click the ”“Preferences” option, as shown in the following

figure:

&) sketch_jun25a | Arduino IDE 2.3.4 — O X
File Edit Sketch Tools Help

s

Preferences X

Settings Network
Sketchbook location
c\Users\Administrator\Documents\Arduino BROWSE

Show files inside Skefches

Editor font size: 14

Interface scale: Automatic 120 %

Theme: Light v

Language: English ~ (Reload required)

Show verbose output during 4 compile & upload

Compiler warnings None ~

] Verify code after upload

Auto save

[ Editor Quick Suggestions

Additional boards manager URLs: https:/fespressif.github.io/arduino-esp32/package_esp32_dev_index json a

(@) I

Picture3. 3 Arduino IDE Preferences menu
In the Preferences menu, you can make settings in the following aspects:
A. Project Folder Location: This is the default location where the software saves
the project when creating a new one. Youmodify this location as needed. The libraries
directory under this location is specifically used to store third-party software
libraries. If you select the “Show Folders in Project” option you can display the
project files in the project folder using the first button on the left toolbar of

IDE.

B. Editor Font Size and Interface Ratio: You can the font size for the content
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displayed in the editor and the size of the interface.

C. Color Theme: You can set the color display style of the editor, with options:

Bright, Dark, Bright Contrast, and Dark Contrast

D. Editor Language: You can set various languages. After setting, the software will

automatically restart

E. Show Detailed Output: You can select the “Compile” and “Upload” options. If you
select “Compile,” the compilation information will be displayed in information
display window during the compilation process; if you select “Upload,” the upload
information will be displayed in the information display window when uploading

binary files to the MCU. To detailed information, it is recommended to select both.

F. Editor Warnings: You can choose “None, ” “"Default,” "More,” “All, etc. Selecting
“None” will not display any information, selecting “More” or “Al1” will display more

comprehensive compilation information, but it will slow down the compilation speed

G. Verify Code After Upload: This is to verify whether the code is correct after

the binary file is uploaded. You can select it.

H. Auto: It is recommended to select this option to prevent code loss in case of

computer crash.

I. Editor Quick Suggestions: It is recommended to select this option. After, when
editing code and calling a function, it will prompt the function’ s parameters,

allowing you to write code quickly and correctly.

J. Other Board Manager URLs: you cannot find the development board you want to add
in the development board manager of the IDE (non-official Arduino development board),
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you need to add the board’ s address

After setting up, click the “0OK” button to save
3.1.2 .Edit

The menu bar Edit menu interface is shown in the following figure:

& sketch_jun25a | Arduino IDE 2.3.4 = O *

File |Edit Sketch Tools Help
Undo

% Redo

Cut
Copy
Copy for Forum (Markdown} Ctrl+Shift
Paste Ctrl+V
Select All Ctrl+A
Go to Line.. Ctrl+L
Comment/Uncomment Ctrl+/

Increase Indent
Decrease Indent

Auto Format Ctrl+T

Replace in Files

Increase Font Size Ctrl+=
Decrease Font Size Ctrl+-
Find Ctrl+F
Find Next

Find Previous Ctrl+5|

Use Selection for Find

FQBN: esp32:esp32:esp32s3:CDCOnBoot=cdc,FlashSize=16M,PartitionScheme=huge app
Using board 'esp32s3"' from platform in folder: C:\Users\Administrator\AppData\Local\Arduinol5\packag
Using core 'esp32' from platform in folder: C:\Users\Administrator\AppData\lLocal\Arduinol5\packages

cmd /c if exist "C:\\Users\\Administrator\\AppData\\Local\\Temp\\.arduinoIDE-unsaved2025525-19256-1:
cmd /e if not exist "C:\\Users\\Administrator\\AppData\\Local\\arduino\\sketches\\6E1013A6FA230A75DI
cmd /c if not exist "C:\\Users\\Administrator\\AppData\\Local\\arduino\\sketches\\6E1013A6FA230A75D}

Ln1,Col 1 ESP3253 Dev Module on COMS [not connected] I 0 o

Picture3.4 Arduino IDE Edit bar

The edit menu mainly includes copy, cut, undo, paste, find, modify font size

and other editing operations for the content of the project file

3.1.3.Sketch

The menu bar item menu interface is shown in the following figure:
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&) sketch_jun25a | Arduino IDE 2.3.4 - O x

I e ——

Verify/Compile
Upload

Configure and Upload

Uplcad Using Programmer Cirl+Shift+U
Export Compiled Binary Ale+Carl+5
Optimize for Debugging

Show Sketch Folder Alt+Cirl+K
Include Library 3
Add File...

T —

~ d

w00

16

il
B

Vionitor Qutput

Serial \

FQBN: esp32:esp32:esp32s53:(DCOnBoot=cdc,FlashSize=16M,PartitionScheme=huge app
Using board '"esp32s3" from platform in folder: C:\Users\Administrator\AppData\lLocal\Arduinol5\packag
Using core 'esp32' from platform in folder: C:\Users\Administrator\AppData\local\Arduinol5\packages)

cmd /e if exist "C:\\Users\\Administrator\\AppData\\Local\\Temp\\.arduinoIDE-unsaved2825525-19256-1:
cmd /c if not exist "C:\\Users\\Administrator\\AppData\\Local\\arduino\\sketches\\6E1013A6FA230A75DI
cmd /c if not exist "C:\\Users\\Administrator\\AppData\\Local\\arduino\\sketches\\6E1813A6FA238A75DI

Ln 1, Col 1 ESP3253 Dev Module on COMS [not connected] D =

Picture3.5 Arduino IDE Sketch bar

Sketch menu bar is mainly for compiling, debugging, uploading, exporting,

loading library files, etc..
3.1.4. tool

tool menu interface is shown in the following figure:
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i & sketch jun25a | Arduino IDE 2.3.4 = O x
| File Edit Sketch [Tools Help
Auto Format
° e & Archive Sketch
i skefch Manage Libraries...
i Serial Monitor
1 Serial Plotter
2 ;
Firmware Updater
i Upload SSL Root Certificates
| 5 Board: "ESP3253 Dev Module® L2
| 6 Port: "COMa" L4
| 7 Reload Board Data
3 Get Board Info
9 USE CDC On Boot: "Enabled” 4
| 10 CPU Frequency: "240MHz (WiFi)" v
Core Debug Level: "Nane" L
USB DFU On Boot: "Disabled” L
Erase All Flash Before Sketch Upload: "Disabled” 4
Events Run On: "Core 1" >
Flash Mode: "QIO BOMHz" L
Flash Size: "16MB (128Mb})" >
JTAG Adapter: "Disabled" 4
Arduino Runs On: "Core 1" >
Sernal USB Firmware MSC On Boot: "Disabled” 4 = IS
Partition Scheme: "Huge APP (3MB No OTA/1MB SPIFFS)” >

PSRAM: "Disabled"
Upload Mode: "UARTO / Hardware CDC"
Upload Speed: "921600" 4
USB Mode: "Hardware CDC and JTAG"
Zigbee Mode: "Disabled”

artitionScheme=huge_app
\Administrator\AppData\Local\Arduinol5\packagg
ninistrator\AppData\Local\Arduinol5\packages\¢

al\\Temp\\ . arduinoIDE-unsaved2025525-19256-1ar|
Programmer \Local\\arduino\\sketches\\6FE1013A6FA230AT75DE]
Burn Bootloader M Local\\arduino\\sketches\\6E1013A6FA230A75DE]

Ln1, Col1 ESP3253 Dev Module on COMS [not connected] Q = |

Picture3. 6 Arduino IDE tool bar

In the tool menu, you can set the following:

A. Auto Format can automatically format the project code format, such
as alignment, etc.

B. Project Archive can ZIP the entire project and save it.

C. The Library Manager can search for, download, and install third—-party
software libraries. Click to enter, as shown in the following figure.

the library management interface, you can filter the library according

to the type of software library and topic, or directly output the library
name to search for the library. When the search is, select the library
version and click the “Install” button to install it. The final software
library is installed in the
“C:\Users\Administrator\Documents\Ar\libraries” directory (this is the
default directory, of course, you can also modify it in the
File->Preferences interface, the red font is the actual user name of
computer). Of course, you can also install the software library without
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going through the library manager. You can manually download the software
library (which needs to be unzipped) and then copy it to the

”C:\Users\Administrator\Documents\Arduino\libraries” directory.

&2 sketch_jun25a | Arduino IDE 2.3.4 - ] X
File Edit Sketch Tools Help

LIBRARY MANAGER sketch_jun25a.ino

' | 1 void setup() {
2
Type: Al ~| ] 3
[ropc— 7 ed| 4 i
i)} -
AlPIc_Opta by Arduino 6  veid loop(} {
- ;
Arduino IDE PLC runtime library 3
for Arduino Opta This is the i 1
runtime library and plugins fo... i
WMore info 1e
1200 INSTALL
AlPlc_PMC by Arduino
Arduino IDE PLC runtime library
for Arduino Portenta Machine = 7 . N =
Control This is the runtime... Serial Monitor Output = O
More info
106 ~ INSTALL FQBN: esp32:esp32:esp32s3:CDC0nBoot=cdc,FlashSize=16M,PartitionScheme=

Using board "esp32s3" from platform in folder: C:\Users\Administrator\A
Using core '"esp32' from platform in folder: C:\Users\Administrator\App[Q

cmd /e if exist "C:\\Users\\Administrator\\AppData\\Local\\Temp\\.ardu
cmd /c if not exist "C:\\Users\\Administrator\\AppData\\Local\\arduino
cmd /c if not exist "C:\\Users\\Administrator\\AppData\\Local\\arduino

Arduino Cloud
Provider Examples b..

Ln1,Col 1 ESP3253 Dev Module on COMS [not connected] D B8

Picture3. 7 Arduino IDE LIBRARY MANAGER

D. Serial Port Monitor and Serial Port Plotter are both open serial port
interfaces, set the serial port baud rate, display serial port output
information, and the serial port to send messages. (Note that you must connect
the development board and correctly identify the serial port before you can use

the serial port). As shown in the following:
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5

6 void loop() {

Z put your ;, O run f

8

o 3

1@
Serial Monitor x  Output =i I =
Message (Enter to send message to 'ESP3253 Dev Module' on 'CC Carriage Return ~]| 115200 baud ¥
15:44:43, 705 -> [0;32mI (293) VifiConfigurationdp: Access Point started with 35 [0:32m (10993)

) (=]

Lo, Coll ¢ 5 Dev Mouuie on Comvii 1 d g

Picture3. 8 Arduino IDE Serial Port Output Window
E. The development board contains two parts: the development manager and the

development board selector, as shown in the following figure:

Tools Help
Auto Format Ctrl+T
Archive Sketch
Manage Libraries... Ctrl+Shift+1
Serial Monitor Ctrl+Shift+M

Serial Plotter

Firmware Updater

Upload SSL Root Certificates

Board: "ESP3253 Dev Module” Dl I Boards Manager..  Ctrl+5hift+B I
oMl ' Arduino AVR Boards »
Reload Board Data I' esp32 I.
Get Board Info

USB COC On Boot: "Enabled” >

CPU Frequency: "240MHz (\WiFi}® »

Core Debug Level: "None” »

USB DFU On Boot: "Disabled” L

Erase All Flash Before Sketch Upload: "Disabled” »

Ewvents Run Cn: "Core 1" 4

Flash Mode: "QIO 80MHz" »

Flash Size: "16MB (128Mb)" 4

ITAG Adapter: "Disabled” >

Arduine Runs On: "Core 1" 4

USE Firmware MSC On Boot: "Disabled” »

Partitiam Cobhammns "Whimn ARP (3NAD Kia ATA 71KAD ORICCEY .

Picture3.9 Arduino IDE Development board menu

The development board option function is to select the current development

board in use, and once the selection is successful, it will be displayed behind
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the option. If development board being used does not exist, the core software
library of the development board needs to be installed. In this case, the
development board manager is required. The interface of the board manager is
shown in the figure below. You can search for the development board and then
select the version, and click the “Install” button to install the core software

library of development board.

B sketch_jun25a | Arduino IDE 2.3.4 - [} X
File Edit Sketch Tools Help
q) Lo Dew Madule :
BOARDS MANAGER sketch_jun25a.ino
| 1 void setup() {
2 // put your setup code here, to run once:
) | Twee: AN v 3
4 3
Arduino AVR Boards 5
by Arduino 6 void loop() {
1.8.6 installed 7 // put your main code here, to run
Boards included in this package: 8
Arduine Yan, Arduino Uno Mini, 9 } L
Arduino Leonardo, Arduino Pr... 1e
More info
186 ~ REMOVE
Arduino ESP32 Boards
by Arduino
Boards included in this package: Serial Monitor % Output = Ol =
Arduino Nano ESP32
More info essage (Ent £ :ssage to 'ESP3: ey | I 5 Carriage Return ~ | 115200 baud g
2018w INSTALL 1b:bUibd byl —» LU;d2ml \38UYYS) Watiboard: Pree internal: brbld minimal internal: 58440 LUm
15:51:03. 690 => [0;32n0 (390993) WifiBoard: Free internal: 87615 minimal internal: 58447 [0m
15:51:13. 697 —> [0;32n0 (400%93) WifiBoard: Free internal: 67615 minimal internal: 58447 [0m
15512236920 =5 [0;32n0 (410993) WifiBoard: Free internal: 87615 minimal internal: 58447 [0m
Arduino Mbed OS 15:51:33.702 > [0;32ml (420993) WifiBoard: Free internal: 67615 minimal internal: 58447 [Om
Edge Boards by Arduino 15:51:43. 709 —> [0;32n0 (420993) WifiBoard: Free internal: 87615 minimal internal: 58447 [0m

Ln10,Col 1 ESP3253 Dev Moduleon COM11 0 B

Picture3. 10 Arduino IDE BOARDS MANAGER

F. Port is the serial port connected to the development board, as shown in the
following figure, the serial port will be displayed only after it is connected to

the board.
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i |Tools | Help
i

1 Auto Format Ctrl+T
E Archive Sketch
u Manage Libraries.. Ctrl+5hift+1
Serial Monitor Ctrl +Shift+M
Serial Plotter
Eirmware Updater oae nere, TO rruan onces:
Upload 551 Root Certificates
; Board: "ESP3253 Dev Module” b
t; Port: "COM11" L Serial ports
i Reload Board Data I\/ COM11 (ESP32 Family Device)
Get Board Info COM1
;: USE CDC On Boot: "Enabled” r
ir CPU Frequency: "240MHz (WiFi)" L
L Core Debug Level: "None” L
2 USE DFU On Boot: "Disabled” r
B Erase All Flash Before Sketch Upload: "Disabled” L
Events Run On: "Core 17 4
Flash Mode: "QI0 80MHz" [
Flash Size: "16MB (128Mb)" »
u ITAG Adapter: "Disabled" »

Picture3. 11 Arduino IDE Port Choose

Other options are basically not used, keep the default settings

3.1.5.Help
The Help menu interface is shown in the following figure, mainly linked to

the official website’ s software usage instructions documentation.
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sketch_jun24a | Arduino IDE 2.3.6

it f&iE(E) mME IE FENH)

L4 IONE
.
FaieEs i
tREHER b() {
o jour se
wm  om| FE
Arduino AVRE EEEUESE Ctri+Shift+F
Arduino ZDLAlE ) A
186 B== iAE Arduino.cc ‘.
Boards included|i
Arduino Uno, Arg RRARE
ADK, Arduino Mf .
; SE 3
iy sy w2 Arduino IDE S5
186 ~ *F Arduino IDE
B X
Arduino ESP32 Boards CEE RS | M

by Arduino

Boards included in this package:
Arduino Nano ESP32
ESER

-

1 ORCe:

‘@)=

P 115200 ~

Picture3. 12 Arduino IDE Help menu

3.2.Tool

The interface of the toolbar is shown in the following figure:

sketch jun25a | Arduino IDE 2.3.4
verify _'[f-J!oad Lkebu

File Edit Sketch Tools Help

Development board connection information

T NAGER

@ board manager ol

. - .
library manager

W RTReToTrrTe]

Boards

1.8.6 installed

Debug included in this package:
Arauino Yun, Arduino Uno Mini,
Arduino Leonardo, Arduine Pr...
search @

186 «~ REMOVE

Arduino ESP32 Boards
by Arduino

Boards included in this package:
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4 }
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6 void loop() {
8
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Picture3. 13 Arduino IDE tool bar
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A. Verification: Compile and check if the program is correct, if correct, the
compilation is successful, and the binary file is generated

B. Upload: Compile the program to generate a binary file and upload it to the
MCU of the development board

C. Debugging: Debug the code, can see the Debug process. The Arduino IDE does
not support ESP32 debugging, so this function is not used

D. Development Board Connection Information: Pull down to which development
board is connected to which serial port

E. Serial Port Plotter: You can see the data and convenience received by the
development board more intuitively

FSerial Monitor: Output the code running situation in text information, and can
also input text information to the development board

G+ Project Folder: You can display the file in the project folder (the project
folder address is set in the Settings in the Preferences)

H. Development Board Manager: Select the development board that has been
installed and development board that needs to be installed, and
the function is the same as the development board option in the
tool menu bar.

I. Library Management: Download and install third— software libraries, and the
function is the same as the manage library option in the tool menu
bar.

J. Debugging: The same as the debugging function in item C above

K. Search: Used to search for functions and other information.

4. Install the Arduino-ESP32 core software library

The Arduino—ESP32 Core software library is a plug—in for the Arduino platform
that provides low—level support for software development on the ESP32 chip of the
Arduino platform. Because the Arduino IDE does not support ESP32 by default, it is

necessary to install the Arduino—ESP32 Core software library
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4.1. Arduino IDE board Manager Installation

A. Open the Arduino IDE software, click Tools —> Board —> Board Manager, or
directly click the Board Manager icon in the left toolbar. In the bar of the Board
Manager interface, enter ESP32, and the ESP32 search results will appear, as shown
in the following figure.

Note: If you cannot find ESP32 core software library, you need to click File —>
Preferences, enter
"https://espressif. github. io/arduino—esp32/packageesp32_index. json” in the Other
Board Manager URLs in the Preferences interface, and then search again according

to the above steps.

[ sketch jun25a | Arduino IDE 2.3.4 - O X
File Edit Sketch Tools Help

BOARDS MANAGER sketch_jun25a.ino

void setup() {
'/ put your setup code here

=

E Type: Al v

ArQuUINg Nano 532
More info

2018w INSTALL

[y

}

void leoop() {

/ put your

WD oto ~ B W

=
©

esp32 by Espressif
Systems

3.2.0 installed
Beards included in this package:
ESPea32, Adafruit QT Py ESP32,
Heltec WiFi LoRa 32,...
More info

330alv| ( UPDATE Output = &
e

Ln10,Col 1 ESP3253 DevModule on COM11 0 B
Picture4.1 Arduino-ESP32 Core software library search

B. Select “esp32 by Espressif Systems”, then select the version number, and finally
click on the Install button, as in the following figure.
Note: Version 3.0 is developed based on ESP32 idf 5.1, and version 2.0 is developed
based on32 idf 4. 4. There are differences in the APIs of Bluetooth, Timer, 12S driver,
LEDC driver, and Timer in the software the two versions, so if the examples in version
2.0 involve the above APIs, and you use version 3.0 to compile, errors will be
reported. Please attention to the version selection.
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The installation time is relatively long, and there may be a case where the download
fails during the installation process, so you need to try the installation times.
The downloaded installation file compressed packages are all saved in the
”C:\Users\Administrator\AppData\Local \Arduinol5\staging\” directory

(The red part is the actual user name of the computer, and the AppData directory
is a hidden directory. You need to click on the Tools—>Folder OptionsView—>Select

Show hidden files, folders, and drives in the folder menu bar, and then click OK

to save)
& sketch_jun24a | Arduino IDE 2.3.6 = O X
M HwEE) mB T2 #aH)
HEREERS sketch_jun24a.ino
ESP32 1 void setup() {
2 [/ put your setup
E ik sl e 3
4 %
Arduino ESP32 Boards by 5
Arduino 6 void loop() {
Boards included in this package: / Bt
Arduino Nano ESP32 8
BZEE 9 }
1@
esp32 by Espressif Systems _
B[ milas it =0

Boards included in this package:
ESP32 Dev Board, ESP32-C3 Dev Tool arduino:dfu-util@®.11.@-arduino5 already instal
Board, ESP32-C6 Dev Board,... Downloading packages

=2SER esp32:esp32-arduino-libs@idf-release v5.4-2f7dcd86-.
390 - esp32:esp-x32@2411

IE{E#MER e5p32:3.2.0: Downloading packages

710, #11 Arduino Uno#eCOMi2E 22 B |

Pictured. 2 Arduino-ESP32 Core software library search

C . After installation is completed, close the board manager, click
Tools—>Board, you can see the “esp32” option, click this option, you see a lot

of ESP32 development boards, as shown in the figure below:
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sketch jun25a | Arduino IDE 2.3.4 ESP32P4 Dev Module
File Edit Sketch HE\D ESP32H2 Dev Madule
Ruto Format Cri+T ESP32C6 Dev Module
Archive Sketch _ I\/ ESP3253 Dev Module
BOARL Manage Libraries... Ctrl + Shift+1 ESP32CE Dev Moaule
Serial Monitor Ctrl+Shift+ M ESP3252 Dev Module
ESP: Serial Plotter ESP32 Dev Module
E Type: Firmware Updater o E:jj\\z’ROOM’DA Meddle
Upload S5 Root Certificates Skt
ESP32 PICO-D4
Ardu |_Bo_sm: TSPIZ53 Uew Madule ] » Boards Manager..  Ctrl+Shift+B £6P3252 Dev Module Octal (NROOMZ]
byae (oM " Arduino AVR Bosrds » EsPs2siBox
el Reload Board Data [-esp?.z—| 5 e —
i i ESP3253 CAM LCD
More USB CDC On Boot: "Enabled” L4 ESP3252 Native USE
CPU Frequency: "240MHz (WiFi)* L ESP32 Wrover Kit (all versions)
201 Core Debug Level: "None" L Aventen 53 Sync
USB DFU On Boot: "Disabled” L BharatPi Node Wifi Module
Erase All Flash Before Sketch Upload: "Disabled” k BharatPi AT6725 4G Module
Events Run On: "Core 1" L BharatPi LoRa Module
€5P3.  Flash Mode: "QIO 80MH:" , UM BUNG
SYSIEL b Size: *16MB (128Mb)" » UM Feathers2
320 JTAG Adapter: *Disabled" ’ UM FeatherS2 Neo
Board Arduino Runs On: "Core 1" L UM FeatherS3

Picture4. 3 ESP32 board choose

5. Compile, download, and run the ESP3-S3 example program

5.1.Configure the development board

After creating a new one or opening an existing example program in the Arduino
IDE, the first thing to do is to configure the development board. The steps are as:

A. Power on the development board by connecting it to the computer’ s USB port,

then select the target development board model, here ESP32S3 click the “Tools” button,

and select Board—>esp32->ESP32S3 Dev Module

as shown in the following figure:

sketch jun25a | Arduino IDE 2.3.4 ESP32P4 Dev Module
File Edit Sketch He\p ESP32H2 Dev Module
i Auto Format Ctrl+T ESP32C6 Dev Module
Archive Sketch ESP3253 Dev Module
BOARD Manage Libraries... Ctrl + Shift+1 ESP32CE Dev Moaule
Serial Monitor Ctrl4Shift+M ESP3252 Dev Module
: ESP: Serial Plotter ESP32 Dev Module
E Type: FerwreUpdted - ESP32-WROOM-DA Module
Upload 5L Root Certificates ESPAg Miraver Mdlduls
ESP32 PICO-D4
Ardu rﬂﬁru; ESPIZ253 Uev Miaaule ] » Boards Manager..  Ctrl+Shift+B £5P3252 Dev Module Octal (WROOM2)
byArg  Pert COMIT " Arduine AVR Boards b Eep3ng3Box
Board Roee B Dty | ® =sp32 | L ESP32-53-USB-OTG
Arduif__ ot Boerd Info ESP3253 CAM LCD
More USB CDC On Boot: "Enabled” » ESP3252 Native USE
CPU Frequency: "240MHz (WiFi)* L ESP32 Wrover Kit (all versions)
201 T
Core Debug Level: "Nene , Aventen 53 Sync
USB DFU On Boot: "Disabled" ’ BharatPi Nede Wifi Module
Erase All Flash Before Sketch Upload: "Disabled” » BharatPi AT6725 46 Module
Events Run On: "Core 1" ¥ BharatPi LoRa Module
€5P3]  Flash Mode: "010 80MHz' , UM BLING
SYSIEL b Size: *16MB (128Mb)" » UM Feathers2
320 JTAG Adapter: "Disabled" ’ UM Feathers2 Neo
Board Arduino Runs On: "Core 1" L UM FeatherS

Pictureb. 1 ESP32 board choose

B. Click the "Tools” button, you can see the default configuration of the
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ESP32 development board, as shown in the following figure:

sketch_jun25a | Arduino IDE 2.3.4
File Edit Sketch [Tools Help

Q e Auto Format trl+T
Z Archive Sketch

BOARI Manage Libraries... Ctrl +Shift+]
Serial Menitor Ctrl+Shift+ M
ESP; Serial Plotter
3 bde here, to run onci
E Type: Firmware Updater g
Upload S5L Raoot Certificates
Ardii Board: "ESP3253 Dev Madule” »
t‘.y Arc Port: "COM11" 4
e Reload Board Data FE—' hiere IR —
Arduir Get Board Info
More USB CDC Cn Boot: "Enabled” »
CPU Frequency: "240MHz (WiFi}" 4
2041 Core Debug Level: "None” »
USB DFU On Boot: "Disabled” »
Erase All Flash Before Sketch Upload: "Disabled” »
Events Run Cn: "Core 1" 4
eSP3]  Flash Mode: "QI0 80MHz" »
SYSel  Fiash Size: *16MB (128Mb)" 8
320 ITAG Adapter: "Disabled” »
Board Arduino Runs On: "Core 1" »
ESPea USB Firmware MSC On Boot: "Disabled” »
Heitec Partition Scheme: "Huge APP (3MB No OTA/1MB SPIFFS)” »
e PSRAM: "Disabled” 8
330 Upload Mode: "UARTO / Hardware CDC" L4
Upload Speed: "921600" b
USB Mode: "Hardware CDC and JTAG" »
Zigbee Mode: "Disabled” »
Programmer 4
Burn Bootloader

Pictureb. 2 ESP32 development board configuration

Here is an introduction to the configuration parameters:

Port: Select the serial port number connected to the ESP3 development board, which
will generally be automatically recognized.

USB CDC On Boot: USB virtual serial port (USB-Serial—-JTAG mode) output enable switch,
select “Enabled to enable the serial port function, select “Disabled” to close the
serial port function. If the development board does not have a USB to serial port

function, it is recommended enable this function.
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Note: Only Windows 10 and above support USB virtual serial ports

CPU Frequency: CPU clock frequency, the optional parameters are: 24MHz (WiFi),
160MHz (WiFi), 8OMHz (WiFi), 40MHz, 20MHz, 1MHz. Generally speaking, the higher the
frequency, the greater the power consumption, and you can choose according to your
needs. Here we do not consider power consumption, and selectthe maximum frequency
of 240MHz to give full play to the best performance. It should be noted that the
240MHz, 160MHz, 80MHz these three frequencies can guarantee the normal operation of
WiFi and BT, other frequencies can not guarantee the normal operation of WiFi and
BT, but can only guarantee the operation of the CPU.

Core Debug Level: Arduino core debug log level, output via serial port, optional
parameters are: None, Error, Warn, Info, Debug, bose. Among them,

None: Do not output any debug logs;

Error: Only output error—level debug logs;

Warn: Only output warning and abovelevel debug logs;

Info: Only output information and above—level debug logs;

Debug: Only output debug and above—level debug logs;

Verbose: Output levels of debug logs in the kernel debugging;In general, there is
no need to pay attention to the kernel debugging logs, unless you are developing
some functions related to the kernel So here you can choose none

USB DFU On Boot: Configure whether to upgrade the device firmware via the USB
interface during the device startup phase. Select “Enabled to enable (need to be
set to "USB-0TG” mode), select ”“Disabled” to close

Erase ALL Flash Before Sketch Upload: Configure to completely erase the entire Flash
when uploading code, the optional parameters are: Disabled, Enabled. Select
“Disabled” if you do not need to completely erase, selectEnabled” if you need to
completely erase. If you choose to completely erase, the upload code will be slower,
and in addition, frequent complete erasure of Flash will affect the life of Flash,
so here you can choose “Disabled”

Event Runs On: Configure the ESP32 core on which the Arduino interrupt event runs,
the parameters are:Core0, Corel. You can choose according to the situation, here
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the default is Corel. The cores configured here can be the same as those in Arduino
Runs On, or they can be different. When configured to be the same, it can reduce
the power consumption of ESP32; when configured to be different, can improve the
efficiency of program operation.

Flash Mode: Flash communication mode and frequency mounted on ESP32, the selectable
parameters are: QIO 80, QIO 120MHz, DIO 80MHz, OPI 80MHz. Among them, QIO is used
with 4 SPI data for Flash write and read. DIO is used with 2 SPI data lines for Flash
write and read. OPI is used with 8 SPI data lines for Flash write read. Select
according to the actual connection method of Flash. Here, 4 SPI data lines are used
for Flash write and read, so QIO is selected.

Flash: The capacity of Flash mounted on ESP32, the selectable parameters are: 4MB
(32Mb), 8MB (64Mb) 16MB (128Mb), 32MB (256Mb). Select according to the actual
capacity of Flash. Here, the used is 16MB, so select 16MB (128Mb).

JTAG Adapter: Configure the JTAG Adapter, the select parameters are: Disabled,
integrated USB JTAG, FTDI Adapter, ESP USB Bridge. It is more convenient to use JTAG
to debug the code. Select according to demand. The default is “Disabled”.
Arduino Runs On: Configure the ESP32 core on which the Arduino Core task code runs,
the selectable are: Core0, Corel. ESP32 has two cores, Core0 and Corel, respectively.
Each core can run different code tasks. You can choose freely according the situation.
Here, Corel is selected by default.

USB Firmware MSC On Boot: Configure another method to upgrade the firmware via USB.
When starting this option a removable storage disk will be created on the computer,
and the firmware can be directly dragged into this disk for upgrade. Select “Enabled”
to enable (need to be set “toUSB-0TG” mode), select “Disabled” to close.
Partition Scheme: The partition method of the Flash space mounted on ESP32. In order
make more reasonable use of the Flash space, the Arduino IDE has designed more than
a dozen partition methods, which will not be introduced one by one here. If you are
interested, can learn by yourself. Here, the Flash used is 16MB, generally select
”16MB flash (2MB APP/12. 5MB FATFS) ” , if the project file is large and the compiled
binary file is large, you can select “16MB flash (3MB APP/9.9MB FATFS)”
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PSRAM: Configure ESP32’ s external PSRAM, with optional parameters: Disabled, QSPI
PSRAM, O PSRAM. Some ESP32s have built—in SRAM and also hang an external PSRAM for
memory expansion. In this case, you need to choose PSRAM Some ESP32s only have
internal SRAM, in which case you need to choose “Disabled”. The ESP32 used here is
mounted with an 8- PSRAM, so choose “OPI PSRAM”.
UploadMode: Configure the device code upload interface. Optional parameters:
UARTO/Hardware CDC, USBOTG CDC (TinyUSB). UARTO/Hardware CDC indicates that the code
is uploaded using the onboard USB to serial or USB virtual serial port. USB-G
CDC(TinyUSB) indicates that a software—emulated USB hardware interface is used to
upload the code. Here, the USB virtual serial port is used to upload the, so choose
"UARTO/Hardware CDC”.
Upload Speed: The rate at which the code is uploaded, with optional parameters: 51200
230400, 256000, 115200, 921600. Select according to the rate supported by the USB
to serial port on the development board. For example, the maximum rate supported
by the CH340C used here is 2Mbps, so maximum value of 921600 is selected
USB Mode: Configure the USB interface mode. Optional parameters: Hardware CDC and
JTAG, USB-OT (TinyUSB). Hardware CDC and JTAG indicates the use of USB virtual serial
port and JTAG debugging. USB-0TG(TinyUSB) indicates the use a software—emulated USB
hardware interface. When using USB OTG mode, this interface needs to be configured.
Note: If you use USB Mode, you must connect the’ s built—in USB interface, not the
onboard USB to serial port.
Zigbee Mode: Configure the Zigbee operating mode. Optional parameters: Disabled
Zigbee ZCZR. Disabled indicates that the Zigbee function is turned off. Zigbee ZCZR
indicates that the Zigbee function is on. Since Zigbee is not used here, choose to
turn it off.
5.2.Compile, download and run the program

The examples used here are the examples that come with the Arduino—-ESP32
core software library. You can also create a new project to compile, download, run,
and you can open the completed project to operate

A. Open the Arduino IDE, click on the “File” button, select Examples —>
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ESP32 -> ChipID -> GetChipID, as shown in following figure:

Upen recent 3
Sketchbook » Examples for ESP3253 Dev Module
[ Examples ta ArduinoQTA y Fup() {
Close Ctrl+W BLE 3 i
Save Ctrl+5 BluetoothSerial 3
Save As... Ctrl +Shift+S DNSServer 2
Preferences... Cul+iES EEFROM '
ESP Insights rbp() {
Advanced * ESP RainMaker 4 i
Quit Ctrl+Q ESP_125 3
Maore info ESP_NOW L
ESP SR >
2010~ (@R g o ;
ESP32 Async UDP 4 AnzlogRead
ESPmDNS 4 AnalogReadContinuous
Ethemnet L ArduinoStackSize
esp32 by Espressi EFat 3 Camera 4
Systems HTTPClient > »
3.2.0 installed HTTPUpdate » cl »
Boards included in t HTTPUpdateServer 3 DeepSlesp 3
ESPea32, Adafruit Q) LittleFS » FreeRTOS »
Heltec WiFi LoRa 32, FAatsE » SPIO »
Muteinlg NetBIOs »  HWEDC Events

Pictureb. 3 ESP32 Demo

B. Click the “Upload” button, you can see the “Compiling sketch...” prompt,

as shown in the following figure:

[ sketch_jun25a | Arduino IDE 2.3.4 - o x
File | Edit Sketch Tools Help
° ® @ & ESP32S3DevModue  ~

BOARDS MANAGER sketch_jun25a.ino

ESP32 2§ void setup() {

Type: Al v
H

2

3

a

Arduino ESP32 Boards 5
by Arduino 6 void loop() {

7

8

9

Boards included in this package:
Arduino Nano ESP32

More info q ¥

PIRERNIN |NSTALL 1g

esp32 by Espressif

Systems

3.2.0 installed

Boards included in this package:

ESPea32, Adafruit QT Py ESP32,

Heltec WiFi LoRa 32,

More info Qutput =06

3.3.0-al v UPDATE cmd /c if exist "C:\\Users\\Administrator\\AppData\\Local\\Temp\\.arduinoIDE-unsaved2625525-19256-1amfdkz.
cmd /c if not exist "C:\\Users\\Administrator\\AppData\\Local\\arduino\\sketches\\6E1013A6FA230A75DE1692CF]
cmd fc type nul > \\Users\\Administrg sl st ie L VETVNSWELN A RlaE]

cmd /c COPY /y "C:\\Users\\AdministratoSleleiliiels =)
Li e ad 1 9901900

Detecting libraries used...

Ln 10, Col 1 ESP3253 Dev Module on COM11 [not connected] 21 B

Pictureb. 4 ESP32 i H 45 1%

C. After successful compilation, the message “Uploading...” will be displayed, and
the message output window will output the compilation success information, as shown

the following figure:
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& sketch jun25a | Arduino IDE 2.3.4 == a X
File Edit Sketch Tools Help

¢ ESP3253 Dev Module  ~

BOARDS MANAGER sketch_jun25a.ino
ESP32 1 void setup() {
2 ]
E] Type: Al v 3
4}
Arduino ESP32 Boards 5
by Arduino 6 void loop() {
ided in this package: 7 I
ano ESP32 8

° )

esp32 by Espressif
Systems

3.2 0installed

tec WiFi LoRa 32,...
More info Output = 6

3.3.0-al v UPDATE Compressed 20208 bytes to 13058...

Writing at @xe0eee0ea... (100 %) Uploading
Wrote 20208 bytes (13058 compressed) at

Hash of data verified.

Compressed 3072 bytes to 137... —
Writing at @x00e08000... (100 %) ( Done compiling.

() Building sketch ESP3253 Dev Module onCOM11 X2 B

Ln 10, Col 1

Pictureb. 5 ESP32 sketch compiled successfully

D. After the upload is successful, the information output window will output
the upload information and a prompt for program operation, as shown in the following

figure:

sketch jun25a | Arduino IDE 2.3.4 e
ketch ji dui o x
File Edit Sketch Tools Help

¢ ESP3253 Dev Module  ~

BOARDS MANAGER sketch_jun25a.ino
ESP32 1 void setup() {
2
E] Type: Al v 5
4 3
Arduino ESP32 Boards 5
by Arduino 6 void loop() {
Boards included in this package: 7 /
Arduino Nano ESP32 8
More info 9 i
10 N

20184+ INSTALL

esp32 by Espressif

Systems

320 installed

Boards included in this package:
SPea32, Adafruit QT Py ESP32
Heltec WiFi LoRa 32,...

More info

330-alv UPDATE Writing at @x0@05b254... (100 %)

Wrote 320608 bytes (172391 compressed) at 0x00010000 in 2.4 seconds (effective 1088.5 kbit/s)...
Hash of data verified.

Leaving. ..
Hard resetting with RTC WDT...

Ln10,Col 1 ESP32S3 Dev ModuleoncOM11 32 B

Pictureb. 6 ESP32 sketch upload successful and running

F. Click the menu bar Tools—>Serial Monitor, pop up the serial port interface,

set the baud rate to 115200, you see the information output in the serial port
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terminal, and the program runs successfully, as shown in the following figure:

14:34:35.
14:34:36.
14:34:36.
14:34:36.
14:34:38.
14:34:39.
14:34:39.

183
176
176
176
152
152
152

-> Chip ID: 15324412

-» E3P32 Chip model = ESP32-53 Rev 2
-» This chip has 2 cores

=» Chip ID: 15324412

-> E3P32 Chip model = ESF32-S3 Rev 2
-» This chip has 2 cores

=» Chip ID: 15324412
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