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Important Information

Thank you for choosing Freenove products!

Getting Started

First, please read the Start Here.pdf document in the unzipped folder you created.
If you have not yet downloaded the zip file, associated with this kit, please do so now and unzip it.

Get Support and Offer Input

Freenove provides free and responsive product and technical support, including but not limited to:
Product quality issues

Product use and build issues

Questions regarding the technology employed in our products for learning and education
Your input and opinions are always welcome

We also encourage your ideas and suggestions for new products and product improvements
For any of the above, you may send us an email to:

support@freenove.com

Safety and Precautions

Please follow the following safety precautions when using or storing this product:

® Keep this product out of the reach of children under 6 years old.

® This product should be used only when there is adult supervision present as young children lack
necessary judgment regarding safety and the consequences of product misuse.

® This product contains small parts and parts, which are sharp. This product contains electrically conductive
parts. Use caution with electrically conductive parts near or around power supplies, batteries and
powered (live) circuits.

® When the product is turned ON, activated or tested, some parts will move or rotate. To avoid injuries
to hands and fingers keep them away from any moving parts!

® |tis possible that an improperly connected or shorted circuit may cause overheating. Should this happen,
immediately disconnect the power supply or remove the batteries and do not touch anything until
it cools down! When everything is safe and cool, review the product tutorial to identify the cause.

® Only operate the product in accordance with the instructions and guidelines of this tutorial, otherwise

parts may be damaged or you could be injured.

Store the product in a cool dry place and avoid exposing the product to direct sunlight.

After use, always turn the power OFF and remove or unplug the batteries before storing.

Any concerns? DX support@freenove.com
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About Freenove

Freenove provides open source electronic products and services worldwide.

Freenove is committed to assist customers in their education of robotics, programming and electronic circuits
so that they may transform their creative ideas into prototypes and new and innovative products. To this end,
our services include but are not limited to:

Educational and Entertaining Project Kits for Robots, Smart Cars and Drones

Educational Kits to Learn Robotic Software Systems for Arduino, Raspberry Pi and micro: bit
Electronic Component Assortments, Electronic Modules and Specialized Tools

Product Development and Customization Services

You can find more about Freenove and get our latest news and updates through our website:

http://www.freenove.com

sale@freenove.com

Copyright

All the files, materials and instructional guides provided are released under Creative Commons Attribution-

NonCommercial-ShareAlike 3.0 Unported License. A copy of this license can be found in the folder containing
the Tutorial and software files associated with this product.

This means you can use these resource in your own derived works, in part or completely but NOT for the
intent or purpose of commercial use.

Freenove brand and logo are copyright of Freenove Creative Technology Co., Ltd. and cannot be used without
written permission.

/\O\/ ™

FREENOVE

Any concerns? D4 support@freenove.com
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Preface

ESP32-S3 is a micro control unit with integrated Wi-Fi launched by Espressif, which features strong properties
and integrates rich peripherals. It can be designed and studied as an ordinary Single Chip Micyoco(SCM) chip,
or connected to the Internet and used as an Internet of Things device.

ESP32-S3 can be developed using the Arduino platform, which will definitely make it easier for people who
have learned arduino to master. Moreover, the code of ESP32-S3 is completely open-source, so beginners
can quickly learn how to develop and design IOT smart household products including smart curtains, fans,
lamps and clocks.

Generally, ESP32-S3 projects consist of code and circuits. Don't worry even if you've never learned code and
circuits, because we will gradually introduce the basic knowledge of C programming language and electronic
circuits, from easy to difficult. Our products contain all the electronic components and modules needed to
complete these projects. It's especially suitable for beginners.

We divide each project into four parts, namely Component List, Component Knowledge, Circuit and Code.
Component List helps you to prepare material for the experiment more quickly. Component Knowledge allows
you to quickly understand new electronic modules or components, while Circuit helps you understand the
operating principle of the circuit. And Code allows you to easily master the use of SEP32 and accessory kit.
After finishing all the projects in this tutorial, you can also use these components and modules to make
products such as smart household, smart cars and robots to transform your creative ideas into prototypes
and new and innovative products.

In addition, if you have any difficulties or questions with this tutorial or toolkit, feel free to ask for our quick
and free technical support through support@freenove.com

Any concerns? X support@freenove.com
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ESP32-S3 WROOM

ESP32-S3-WROOM-1 has launched a total of two antenna packages, PCB on-board antenna and IPEX
antenna respectively. The PCB on-board antenna is an integrated antenna in the chip module itself, so it is
convenient to carry and design. The IPEX antenna is a metal antenna derived from the integrated antenna of
the chip module itself, which is used to enhance the signal of the module.

PCB on-board antenna
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In this tutorial, the ESP32-S3 WROOM is designed based on the PCB on-board antenna-packaged ESP32-

S3-WROOM-1 module.

ESP32-S3 WROOM
ESP32-83 |WROOM |
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The hardware interfaces of ESP32-5S3 WROOM are distributed as follows:

FREENOVE

Freenove] L
‘unm [ o M) o

Compare the left and right images. We've boxed off the resources on the ESP32-S3 WROOM in different
colors to facilitate your understanding of the ESP32-S3 WROOM.

Box color Corresponding resources introduction
S—

LED indicator

'—' Camera interface
Reset button, Boot mode selection button
'_' USB port

For more information, please visit: https://www.espressif.com.cn/sites/default/files/documentation/esp32-

s3-wroom-1_wroom-1u_datasheet_en.pdf.

Any concerns? X support@freenove.com
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CH343 (Importance)

ESP32-5S3 WROOM uses CH343 to download codes. So before using it, we need to install CH343 driver in our
computers.

Windows

Check whether CH343 has been installed
1. Connect your computer and ESP32-53 WROOM with a USB cable.

m
il >
;
m
m|e
8
<
m
o)

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

Open
Pin to Quick access

Manage
Pin to Start

Map network drive...
Disconnect network drive...

Create shortcut
Delete

Properties

Thonny

Any concerns? DX support@freenove.com
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Click “Device Manager”. If your computer has installed CH343, you can see“USB-Enhances-SERIAL
CH343 (COMXx)". And you can click here to move to the next step.

Event Viewer

2| Shared Folders

$l Local Users and Groups
@ Performance

ﬁ Device Manager

v g Storage

WoOW W W

=7 Disk Management

5.'3; Services and Applications

B

>

& Computer Management — O X

File Action View Help

e 2T B HE B X®

E'J Computer Management (Local | ﬁ DESKTOP-LIN Actions

T S IR Pl et s
More Actions »

» O Computer
b s Disk drives
» g Display adapters
> B Firmware
> Hurnan Interface Devices
» =@ |DE ATA/ATAPI controllers
> Keyboards
» g Mice and other pointing devices
» [ Monitors
> ? Metwork adapters
» E¥ Other devices
~ i Ports (COM & LPT)
ﬁ USB-Enhanced-SERIAL CH343 (COM3)
» M Print queues
» ™ Printers
> ﬁ Processors
» F Software components
> l Software devices
> i‘ Sound, video and game controllers
» & Storage controllers
> i System devices
> i Universal Serial Bus controllers
» =0 WSD Print Provider

Installing CH343

1. First, download CH343 driver, click http://www.wch-ic.com/search?t=all&g=ch343 to download the
appropriate one based on your operating system.

Any concerns? X support@freenove.com
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keyword ch343

Downloads( &)

file category
DataSheet

CH343DS1.PDF

Driver&Tools

CH343SER.ZIP

CH343CDC.ZIP

CH343SER.EXE

CH343CDC.EXE

Application

CH34xSerCfg.ZIP

CH34XSER_MAC.ZI...

file content

CH343 datasheet, USB to single serial port, supports up to 6M baud rate, serial
port signals support 5V/3.3V/2.5V/1.8V built-in crystal oscillator. CH343
supports built-in CDC driver in operating system or multi-functional high-speed
VCP manufacture driver.

For CH342/CH343/CH344/CH347/CH9101/CH9102/CH9103/CH9143, USB to
high-speed serial port VCP vendor driver, supports Windows
11/10/8.1/8/7 /VISTASXP/2000

For CH342/CH343/CH344/CH347/CHI10X/CHI143/CH9340, USE to CDC serial

por

indows 11/10/8.1/8/7/VISTA/XP/2000

44/CH347/CH9101/CH9102/CH9103/CH9143, USB to

high-speed serial port VCP vendor driver, supports Windows
11/10/8.1/8/7 /VISTAS/XP/2000

USB to seria

(CH343/CH344/CH347/CH9101/CH9102/CH9103/CH9143,
vendor driver of macOS

For CH342/CH343/CH344/CH347/CH910X/CH9143/CH9340, USB to CDC serial
port driver, supports Windows 11/10/8.1/8/7/VISTA/XP/2000

USB configuration tool of Windows for
CH340/CH342/CH343/CH344/CH347/CH348/CH9101/CH9102/CH9103. Via this
toal, the chip's Vendor 1D, product ID, maximum current value, BCD version

version

1.5

1.61

14

1.61

1.4

upload
time

2021-11-
18

2022-05-
13

2022-05-
13

2022-05-
13

2022-05-
13

2022-05-
13

2022-05-
24

If you would not like to download the installation package, you can open

“Freenove_ESP32_S3_WROVER_Board/CH343", we have prepared the installation package.

Linuz
MAC

Windows

10/17/2022 1:30 PM File folder
10/17/2022 1:30 PM File folder
10/17/2022 1:30 PM File folder

Any concerns? X support@freenove.com
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2. Open the folder “Freenove_ESP32_S3_WROVER_Board/CH343/Windows/”

I [ = | Windows

Home Share View

<« v 4 « CH343 » Windows ~ | D Search Windows

MNarme Date medified Type
7 Quick access
o) CH343SER.EXE

10/17/2022 11:52 AM Application

[ This PC

¥ Metwork

1item  State: Z& Shared

Size

608 KB

3. Double click “CH343SER.EXE".

#4 DriverSetup(X64) -

Device Driver Install / UnlInstall

Select INF CH343SER . INF
WCH.CH
INSTALL | USB-EMHAMCED-SERIAL-A CH342
| 85/85/2822, 1.61.2022.85
UNINSTALL
HELP

Any concerns? X support@freenove.com
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4.  Click “INSTALL"” and wait for the installation to complete.
ﬁ: ersetup(X6d — -

Device Driver Install / UnlInstall

Select INF CHILISER.INF o

WCH.CH
INSTALL | USB-EMHANCED-SERIAL-A CH342
| 85/85/2022, 1.61.2022.05

UHINMSTALL

HELP

5. Install successfully. Close all interfaces.
ﬁ: ersetup(X6d — =

Device Driver Install / UnlInstall

Select INF CHI4ISER.INF o

IHSTALL DFIVEFSEtLIFI X _0 CH242

1.20822 a5

o Drriver install success!
UHIHSTALL

HELP

Any concerns? X support@freenove.com
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6. When ESP32-S3 WROOM is connected to computer, select “This PC”, right-click to select “Manage” and
click “Device Manager” in the newly pop-up dialog box, and you can see the following interface.

& Computer Management - O *
File Action View Help

&= rEE HFE B EX®

A Computer Management (Local|| ~ '- DESETOR-LIM Actions
v [[’j System Toels i Audic inputs and outputs Device Ma . "
@ Task Scheduler 9 Bluetooth —
2] Event Viewer [ Computer Mare Actions 4
2| Shared Folders s Disk drives
;-@ Local Users and Groups 58 Display adapters
@ Performance ; Firmware
% Device Manager Frg Human Interface Devices
v 23 Storage =@ |DE ATA/ATAPI controllers
=7 Disk Management Keyboards
i!(} Services and Applications g Mice and other pointing devices
[ Meonitors

I Network adapters
E? Other devices
~ i Ports (COM & LPT)
i§ USB-Enhanced-SERIAL CH343 (COM3)
™ Print queues
[ Printers
[ Processors
!'t Software components
B Software devices
I Sound, video and game controllers
& Storage controllers
i3 System devices
i Universal Serial Bus controllers
= WSD Print Provider

7. So far, CH343 has been installed successfully. Close all dialog boxes.

Any concerns? X support@freenove.com
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MAC

First, download CH343 driver, click http://www.wch-ic.com/search?t=all&g=ch343 to download the

appropriate one based on your operating system.

keyword ch343

Downloads( &)

po
CH343SER.EXE 3

11/10/8.1/8/7 MISTA/XP/2000

file category file content version
DataSheet
CH343DS1.PDF CH343 datasheet, USB to single serial port, supports up to 6M baud rate, serial 1.5
port signals support 5V/3.3V/2.5V/1.8V, built-in crystal oscillator. CH343
supports built-in CDC driver in operating system or multi-functional high-speed
VCP manufacture driver.
Driver&Tools
CH343SER.ZIP For CH342/CH343/CH344/CH347/CH9101/CH9102/CH9103/CH9143, USB to 1.61
high-speed serial port VVCP vendor driver, supports Windows
11/10/8.1/8/7/VISTA/XP/2000
CH343CDC.ZIP For CH342/CH343/CH344/CH347/CHI10X/CH9143/CH9340, USB to CDC serial 1.4

indows 11/10/8.1/8/7/VISTA/XP/2000

44/CH347/CH9101/CH9102/CH9103/CH9143, USE to 1.61
high-speed serial port VVCP vendor driver, supports Windows

CH34XSER_MAC.ZI... 1.7
CH34 H343/CH344/CH347/CH9101/CHS8102/CHI9103/CHI9143,
USE to serial port VCP vendor driver of macOS
CH343CDC.EXE For CH342/CH343/CH344/CH347/CHI10X/CH9143/CH9340, USB to CDC serial 1.4
port driver, supports Windows 11/10/8.1/8/7/VISTA/XP/2000
Application
CH34xSerCfg.ZIP USB configuration tool of Windows for 1.2

CH340/CH342/CH343/CH344/CH347/CH348/CH9101/CH9102/CH9103. Via this
toal, the chip's Vendor 1D, product ID, maximum current value, BCD version

upload
time

2021-11-
18

2022-05-
13

2022-05-
13
2022-05-

13

2022-05-
13

2022-05-
13

2022-05-
24

If you would not like to download the installation package, you can open
“Freenove_ESP32_S3_WROVER_Board/CH343", we have prepared the installation package.
Second, open the folder “Freenove ESP32_S3 WROVER_Board/CH343/MAC/"

Any concerns? X support@freenove.com
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1
eoe < CH34XSER_MAC 2 8¢ = b O Oy Q
Favorites
® Airbrop = \ < Run it
@ Recents v
A Applications CH34X_DRV_INS
5 Desktop TALL_IN...NS.pdf pkg
[ Documents
@© Downloads
iCloud
& iCloud Drive
=9 Shared
Tags
Locations
@ Network
A /|
Third, click Continue.
o0 & Install CH34xVCPDriver &

Welcome to the CH34xVCPDriver Installer
Welcome to CH34x VCP device driver installation program. When

® Introduction installing, you can refer to the document “CH34X USB-to-SERIAL
DRIVER INSTALLATION INSTRUCTIONS™.

This driver supports:
CH340/CH341/CH343/CH9101/CH9102/CH9143
CH342/CH344/CH347/CH9103

Driver Version: V1.7
Technical Support: tech@wch.cn

Continue

Fourth, click Install.

Any concerns? X support@freenove.com
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@ & Install CH34xVCPDriver a

Standard Install on “Macintosh HD"

Introduction This will take 2.6 MB of space on your computer.

Destination Select Click Install to perform a standard installation of this software

e Installation Type on the disk “Macintosh HD".

Change Install Location...

Go Back Install

Any concerns? X support@freenove.com
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Then, waiting Finsh.

F

& Install CH34xVCPDriver A

Installing CH34xVCPDriver

Introduction
Destination Select
Installation Type

® Installation Updating preboot volume...

b
Finally, restart your PC.

Any concerns? X support@freenove.com
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- a

The installation was completed successfully.

Introduction
Destination Select
Installation Type
Installation

® Summary

The installation was successful.

The software was installed.

Close

Any concerns? X support@freenove.com
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If you still haven't installed the CH340 by following the steps above, you can view readme.pdf to install it.\

-

o

[ N )
Favorites

® AirDrop

@ Recents

2y Applications
= Desktop

[ Documents
@ Downloads
iCloud

& iCloud Drive
£ Shared

Tags

Locations

@@ Network

{ > CHB34XSER_MAC 2

CH34X_DRV_IN
TALL_IN...NS.pdf

00 A
00 v

o
o
o

[s]
o
o

v

0

QO O

Q

Any concerns? X support@freenove.com
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Arduino Software (IDE) is used to write and upload the code for Arduino Board.
First, install Arduino Software (IDE): visit https://www.arduino.cc, click "Download" to enter the download page.

Arduino - Home x | +

& C @ arduino.cc B e x O a

PROFESSIONAL EDUCATION Q_ search on Arduino.cc i SIGN IN

% HARDWARE SOFTWARE cLoup DOCUMENTATION + COMMUNITY ¥ BLOG ABOUT

WHAT IS ARDUINO?

Create, program, GO!

Get creative with playful,
flexible technology projects
that transform learning.

BUY AN ARDUINO w

LEARN ARDUINO

arduino.cc/pro

Check it out now!

Select and download corresponding installer according to your operating system. If you are a windows user,
please select the "Windows Installer" to download to install the driver correctly.

PROFESSIONAL EDUCATION STORE

HARDWARE SOFTWARE cLouD DOCUMENTATION « COMMUNITY « BLOG ABOUT

Downloads
DOWNLOAD OPTIONS
ArdUinO IDE 2.0.0 Windows Win 10 and newer, 64 bits
Windows Msi installer

Windows zIP file
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. macOS 10.14: "Mojave” or newer, 64 bits

Linux Applmage 64 bits (X86-64)
Linux ZIP file 64 bits (X86-64)

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.

After the download completes, run the installer. For Windows users, there may pop up an installation dialog
box of driver during the installation process. When it popes up, please allow the installation.

After installation is complete, an Arduino Software shortcut will be generated in the desktop. Run the Arduino
Software.

Any concerns? X support@freenove.com
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Arduino
The interface of Arduino Software is as follows:
& sketch_oct19b | Arduino IDE 2.0.0 - O *
Menus
File Edit Sketch Tools Help
.‘:-ll 'ﬁll-{luino UnD i
Toolbar
sketch_oct19b.ino
1 void setup() {
p)
3
4 I
5
& oid loop() {
3
9 t -
16
Text editor
Message
area Output =40
Console

Ln 10, Col 1 UTF-8 & Arduino UnoonCOM1 221 B

Configured board
and serial port

Any concerns? X support@freenove.com
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Programs written with Arduino Software (IDE) are called sketches. These sketches are written in the text
editor and saved with the file extension.ino. The editor has features for cutting/pasting and
searching/replacing text. The message area gives feedback while saving and exporting and also displays
errors. The console displays text output by the Arduino Software (IDE), including complete error messages
and other information. The bottom right-hand corner of the window displays the configured board and
serial port. The toolbar buttons allow you to verify and upload programs, create, open, and save sketches,

and open the serial monitor.

v Verify
Check your code for compile errors .
+ Upload

Compile your code and upload them to the configured board.

Debug
Debug code running on the board. (Some development boards do not
support this function)

+#  Arduino Uno

Development board selection
Configure the support package and upload port of the development
board.

Serial Plotter
Receive serial port data and plot it in a discounted graph.

Serial Monitor

Open the serial monitor.

Additional commands are found within the five menus: File, Edit, Sketch, Tools, Help. The menus are context
sensitive, which means only those items relevant to the work currently being carried out are available.

Any concerns? X support@freenove.com
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Environment Configuration

First, open the software platform arduino, and then click File in Menus and select Preferences.

File it Sketch Tools Help

Ctrl+M
Cpen.. Ctrl+0
Cpen Recent L4
Sketchbook L4
Examples L4
Close Ctrl+W
Save Ctrl+5

Advanced L4

Quit Ctrl+Q

ﬂ sketch_oct19a | Arduing IDE 2.0.0

- O x

no Uno

T

() {

bur setup code here, to rum once:

Save As..  Ctrl+Shift=5 | .
ain code here, to run repeatedly:
Preferences.. Ctrl+Comma

Second, click on the symbol behind "Additional Boards Manager URLs"

Preferences

Settings Metwaork

Sketchbook location:
d\Documents\Arduino'

Show files inside Sketches

Editor font size:
Interface scale:
Theme:

Language:

Show verbose output during

Compiler wamings

(] Verify code after upload

Auto save

Editor Quick Suggestions
Additional boards manager URLs: hitps://github.com/earlephilhower/arduino-pico/releases/dc

BROWSE

14

% Automatic 100 %G

Light (Arduino) b4

English + (Reload required)

compile [ upload

MNone

CANCEL m

Any concerns? X support@freenove.com
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Third, fill in https://raw.githubusercontent.com/espressif/arduino-esp32/gh-

pages/package esp32_index.json in the new window, click OK, and click OK on the Preferences window

again.

Additional Boards Manager URLs X

Enter additional URLs, one for each row

l https:/iraw.githubusercontent. com/espressif/arduino-esp32/gh-pages/package_esp32_index json

Click for a list of unofficial board support URLs

Fourth, click "Boards Manager". Enter “esp32” in Boards manager and select 2.0.5, Then click “INSTALL".

l&) sketch_oct19a | Arduine IDE 2.0.0 — O =
File Edit Sketch Tools Help

.x:-.. frduino One -

BOARDS MANAGER h_oct19a.ino
PR—
'esp32 ' 1 void setup()
N — 2
Type: Al ~ 3
. 4}
esp32 by Espressif Systems c :
Boards included in this -
package 6 void loop() {
ESP32 Dev Board, ESP32-52 7
Dev Board, ESP32-S3 Dev )
Board, ESP32-C3 Dev Board o Y

More info ] |

1@
205w INSTALL

Output =0

Ln10,Col 1 UTF-2 ¥ ArduinoUnoon COM24 [22 B3
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Arduinowill download these files automaticly. Wait for the installation to complete.

Downloading packages
esp32 v32-esp-elf-gco@pcc8_ 4 @-esp-2021r2-patch3
esp32:xtensa-esp32-elf-gcc@gecd 4 @-esp-2021r2-patch3
ensa-esp32s2-elf-gec@gecd 4 @-esp-2821r2-patch3

2:xtensa-esp32s3-elf-gcc@goc8 4 @-esp-2821r2-patch3

2:esptool_py@4.2.1

2:mkspiffs@e.2.3

2:mklittlefs@3.8.08-gnul2-dc7f933

:esp32@2.0.5

Installing es iriscv32-esp-elf-gocfigcc® 4 O-esp-2021r2-patch3
esp32:riscv32-esp-elf-goco@gecd 4 @-esp-2821r2-patch3 installed
Installing esp32:xtensa-esp32-elf-gcc@igcc8 4 @-esp-2021r2-patch3
esp32:xtensa-esp32-elf-gcc@igec8 4 8-esp-2821r2-patch3 installed
Installing esp32:xtensa-esp32s2-elf-gcc@gcc8_4 @-esp-2021r2-patch3
esp32:xtensa-esp32s2-elf-gec@gecd 4 @-esp-2821r2-patch3 installed
Installing esp32:xtensa-esp32s3-elf-gcc@gec8_4 @-esp-2021r2-patch3
esp32:xtensa-esp32s3-elf-gcc@gecd 4 B-esp-2821r2-patch3 installed

Installing esp32:esptool py@d.2.1
esp32:esptool_py@4.2.1 installed
Installing esp32:mkspiffs@e.2.3
esp32:mkspiffs@@.2.3 installed

Installing esp32:mklittlefs@3.@.8-gnul2-dc7f933
esp32:mklittlefs@3.8.0-gnul2-dc7f933 installed

Installing platform esp32:esp32@2.0.5
Configuring platform.
Platform esp32:esp32@2.6.5 installed

When finishing installation, click Tools in the Menus again and select Board: "Arduino Uno", and then you
can see information of ESP32. click "ESP32-S3 Dev Module" so that the ESP32-S3 programming

development environment is configured.

& sketch_oct19a | Arduine IDE 2.0.0
File Edit Sketch Tools Help

Archive Sketch

sketch_of Manage Libraries.. Ctrl+5Shift+

1 Serial Monitor Ctrl+Shift+M

2

. Serial Plotter

3

% Board: "Arduino Uno" »

=

e Port: "COM24" 4

7 Get Board Info

8

g WiFi101 / WiFiNINA Firmware Updater

1@ Upload 551 Root Certificates
Programmer 3

Output Burn Bootloader

Any concerns? X support@freenove.com
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Notes for GPIO

Strapping Pin

There are four Strapping pins for ESP32-S3: GPIO0. GPIO45. GPIO46. GPIO3,

With the release of the chip's system reset (power-on reset, RTC watchdog reset, undervoltage reset), the
strapping pins sample the level and store it in the latch as "0" or "1" ", and keep it until the chip is powered
off or turned off.

Each Strapping pin is connecting to internal pull-up/pull-down. Connecting to high-impedance external
circuit or without an external connection, a strapping pin's default value of input level will be determined by
internal weak pull-up/pull-down. To change the value of the Strapping, users can apply an external pull-
down/pull-up resistor, or use the GPIO of the host MCU to control the level of the strapping pin when the
ESP32-S3’s power on reset is released.

When releasing the reset, the strapping pin has the same function as a normal pin.

The followings are default configurations of these four strapping pins at power-on and their functions under
the corresponding configuration.

VDD_SPI Voltage

Pin Default 33V 1.8V
GPIO45 Pull-down 0 1
Booting Mode !

Pin Default SPI Boot Download Boot
GPIOO Pull-up 1 0
GPI046 Pull-down Don't care 0

Enabling/Disabling ROM Messages Print During Booting 2
Pin Default Enabled Disabled
GPIO46 Pull-down See the 2nd note See the 2nd note

JTAG Signal Selection
Bin Defaut EFUSE DIS_USB_JTAG = 0, EFUSE_DIS_PAD_JTAG = 0,
EFUSE_STRAP_JTAG_SEL=1
GPIO3 N/A 0: JTAG signal from on-chip JTAG pins
1: JTAG signal from USB Serial/JTAG controller

Note:

1. The strapping combination of GPIO46 = 1 and GPIOO0 = O is invalid and will trigger unexpected behavior.

2. By default, the ROM boot messages are printed over UARTQO (UOTXD pin) and USB Serial/JTAG controller together.
The ROM code printing can be disabled through configuration register and eFuse. For detailed information, please
refer to Chapter Chip Boot Control in ESP32-S3 Technical Reference Manual.

If you have any difficulties or questions with this tutorial or toolkit, feel free to ask for our quick and free
technical support through support@freenove.com at any time.

or check: https://www.espressif.com/sites/default/files/documentation/esp32-s3-wroom-1_wroom-
1u_datasheet en.pdf

Any concerns? X support@freenove.com
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PSRAM Pin

The module on the ESP32-S3-WROOM board uses the ESP32-S3R8 chip with 8MB of external Flash. When
we use the OPI PSRAM, please note that the GPIO35-GPIO37 on the ESP32-S3-WROOM board will not be
available for other purposes. When OPI PSRAM is not used, GPIO35-GPIO37 on the board can be used as
normal GPIO.

ESP32-S3R8 / ESP32-S3R8V In-package PSRAM (8 MB, Octal SPI)
SPICLK CLK
SPICST CE#
SPID DQO
SPIQ DQ1
SPIWP DQ2
SPIHD DQ3
GPIO33 DQ4
GPIO34 DQ5
GPIO35 DQ6
GPIO36 DQ7
GPIO37 DQS/DM
SDcard Pin

An SDcard slot is integrated on the back of the ESP32-S3-WROOM board. We can use GPIO38-GPIO40 of
ESP32-S3-WROOM to drive SD card.

The SDcard of ESP32-S3-WROOM uses SDMMC, a 1-bit bus driving method, which has been integrated in
the Arduino IDE, and we can call the "SD_MMC.h" library to drive it. For details, see the SDcard chapter in this
tutorial.

USB Pin

In Micropython, GPIO19 and GPIO20 are used for the USB function of ESP32S3, so they cannot be used as
other functions!

Any concerns? X support@freenove.com
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Cam Pin

When using the camera of our ESP32-S3 WROOM, please check the pins of it. Pins with underlined
numbers are used by the camera function, if you want to use other functions besides it, please avoid using
them.

GND 12 20 21 47 48 45 0 3 4D 41 42 2 1 RX TX
Oocooocoo0co000CO0COOO0OCO0ODODCOCOOOODO

SIOD GP104
SIOoC GPIO5
CSI_VYSNC GP106
CSI_HREF GPI1O7
CSLY9 GPIO16
XCLK GPIO15
CSI_Y8 GPIO17
CSLY7 GPIO18
CSI_PCLK GPIO13
CSL_Y6 GPIO12
CSl_Y2 GPIO11
CSL_Y5 GPIO10
CSLY3 GPIO9
CSl_Y4 GPIO8

If you have any questions about the information of GPIO, you can click here to go back to ESP32-S3
WROOM to view specific information about GPIO.
or check: https://www.espressif.com/sites/default/files/documentation/esp32-s3_datasheet_en.pdf.

Any concerns? X support@freenove.com
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Chapter 1 LED

This chapter is the Start Point in the journey to build and explore ESP32-S3 WROOM electronic projects. We
will start with simple “Blink” project.

Project 1.1 Blink

In this project, we will use ESP32-53 WROOM to control blinking a common LED.

Component List

ESP32-S3 WROOM x1 USB cable x1

m
o
[l m
[ =g m
02 e
. =]
< 5
m
5O0T/I0)

Power
ESP32-S3 WROOM needs 5v power supply. In this tutorial, we need connect ESP32-S3 WROOM to computer
via USB cable to power it and program it. We can also use other 5v power source to power it.

In the following projects, we only use USB cable to power ESP32-53 WROOM by default.

In the whole tutorial, we don't use T extension to power ESP32-S3 WROOM. So 5V and 3.3V (includeing EXT
3.3V) on the extension board are provided by ESP32-S3 WROOM.

We can also use DC jack of extension board to power ESP32-S3 WROOM. In this way, 5v and EXT 3.3v on
extension board are provided by external power resource.

Any concerns? X support@freenove.com
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According to the circuit, when the GPIO2 of ESP32-S3 WROOM output level is high, the LED turns ON.
Conversely, when the GPIO2 ESP32-5S3 WROOM output level is low, the LED turns OFF. Therefore, we can let
GPIO2 circularly output high and low level to make the LED blink.

Upload the following Sketch:

Freenove ESP32 S3 WROVER_Board\Sketches\Sketch_01.1_Blink.

Next we will introduce two ways to upload code to ESP32-S3 WROOM.

Connect ESP32-S3 WROOM to computer.

SULINET 47 a8 45 0 3 0 41 42 2 X T
000 0CO0COO0COOCOOCCOCOOODO

Open Arduino IDE 2.0.0. Click Tools->Upload Mode. Select UARTO / Hardware CDC.

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
SketCh—ﬂ Manage Libraries... Ctrl+Shift=
1 Serial Monitar Cirl+ Shift=M
2
5 Serial Plotter
= ]
4 S —— . .
c Beard: "ESP3253 Dev Module 4
. Port: *COM25" ’ |
7 Get Board Info
8
g WiFi107 / WiFININA Firmware Updater
1@ Upload 5SL Root Certificates |
11
12 USB CDC On Boot [
13 CPU Frequency 4
e USB DFU On Boot L
15
16 Caore Debug Level 3 |
17 Erase All Flash Before Sketch Upload L
13 Events Run On b |
19 |
Flash Made 4
28
Flash Size 4
Qutput o
Arduino Runs On g

USB Firmware MSC On Boot 4
PSRAM 4
Partition Scheme »
USE Mode 4
Upload Mode » " UARTD / Hardware CDC
Upload Speed 4 USB-OTG CDC (TinyUSE)
Programmer 4

Burn Bootloader

Any concerns? X support@freenove.com
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Before uploading the code, click "Tools", "Board" and select "ESP32S3 Dev Module".

sketch_oct19a | Arduino IDE 2.0.0 ESP32 Wrover Module [m} x
File Edit Sketch Tools Help ESP32-53-Box
Auto Format Ctrl+T ESP32-53-U38-0TG
Archive Sketch ESP32-WROOM-DA Module
skelch_of Manage Libraries.. Ctrl+5hift+| ESP32C3 Dev Medule
1 Serial Manitar Ctrl+Shift+M ESP3252 Dev Madule
; Serial Plotter ESP3252 Native USB
4 Board: "Arduino Una" > Eoards Manager. Ctrl+Shift= PR CAMLCD
’ - ESP3253 Dev Module
Port oM Arduino AVR Boards ESP32vn loT Una
7 Get Board Info esp32 , —
3 WiFi101 / WiFiNINA Firmware Updater ESPectro32
18 Upload S5L Root Certificates ET-Board 7
Electronic SweetPeas - ESP320
Progremmer ’ FireBeetle-ESP32
Output Bum Boofloader Franzininho WiFi =5

Select the serial port.

Note that the computer port number of each user may be different. Please select the correct serial
port according to your computer. Taking the window system as an example, my computer
recognizes that the communication interface of the ESP32-S3-WROOM is COM3, so | select COM3.

2 Sketch_01.1_Blink | Arduine IDE 2.0.0 — [} x
File Edit Sketch Tools Help
Auto Format Ctrl+T
Archive Sketch
Sketch_0 Manage Libraries... Ctrl+ Shift+1
L Serial Monitor CrleShifte [ TR
. Serial Plotter
: Board: "ESP3253 Dev Module" 3 —
6 Port > Serial ports
7 Get Board Info COM1
8 CcoM3 the board
g WIiFi101 / WiFiNINA Firmware Updater
18 Upload S5L Root Certificates n output.
11

Any concerns? X support@freenove.com
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Note: For macOS users, if the uploading fails, please set the baud rate to 115200 before clicking

“Upload Using Programmer”.

Sketch_01,1_Blink | Arduino IDE 2.0.0

File Edit Sketd elp

Auto Format Ctrl+T
Archive Sketch
Sketch 0 Manage Libraries.. Cirl+Shift=|
1 Serial Monitor Crl+Shift=M
2
- Serial Plotter
3
4 . .
c Board: "ESP3253 Dev Module
6 Port: "COM3"
7 Get Board Info
8
g WIFI101 / WiFININA Firmware Updater
1@ Upload S5L Root Certificates
11
12 USBE CDC On Boot
13 CPU Frequency
14
USB DFU On Boot
15
16 Core Debug Level
17 Erase All Flash Before Sketch Upload
18 Events Run On
19
Flash Made
20
21 Flash Size

Arduina Runs Cn

USE Firmware M5SC On Boot
PSRAM

Partition Scheme

USE Maode

Upload Made

Frogrammer

Burn Bootloader

1
-+
5
m
Il
3

v 115200

230400
512000

& ESP3253 Dev Module on COM3 0

Ln 5, Col 27 UTF-8
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Click the Upload button and it will compile and upload the Sketch to the ESP32-S3-WROOM.

& Sketch_01.1_Blink | Arduine IDE 2.0.0 — [} X
File Edifmaketch Tools Help
[\/ . . £ora255 Dev Module -
sketch_01.1_Blink.ino
1
2
3
4
&
6
7 #define LED_BUILTI 2
a
9 oid setup()
18
11 pinMode (LED_BUILTIN, OQUTPUT);
12 }
13
14
1t
16
17 (1000);
18 digitalWrite(LED_BUILTIN, LOW);
19 delay(1eee);
28 }
21
Output =5

Wrote 8192 bytes (47 compressed) at Gx88806e880 1n 8.2 seconds
Hash of data verified.

Compressed 227968 bytes to 126986...

Writing at exeee1eeee... (12 %)

Writing 8xee8lcdab. .. (25 %)

Writing at 0x80228%0... (37 %)

Writing at @x8@e27d25... (50 %)

Writing at @x@ee2d247... (62 %)

Writing at @x8e034288... (75 %)

Writing exeee3ddes... (87 %)
writing OG0 (199 %)
Ln1,Col 1 UTF-8 #ESP3253 DevModuleonCOM3 (22 B

Wait for the Sketch upload to complete, and observe the ESP32-S3-WROOM. You can see that the blue
LED (102) on the board flashes cyclically.

EN 33

16 15

cooocoocoo0oo000

If you have any concerns, please contact us via: support@freenove.com.

Any concerns? X support@freenove.com
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Option 2:

Connect ESP32-S3 WROOM to computer.

Open Arduino IDE 2.0.0. Click Tools->Upload Mode. Select USB-OTG CDC(TinyUSB).

(L= el

oW

(Lo = T ]

e
RO @

[
o

19

28

File Edit Sketch

Sketch_0

Output

k&d Sketch_01.1_Blink | Arduine IDE 2.0.1

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

Serial Plotter

Board: "ESP3253 Dev Module”
Port: "COMZ5"

(et Board Info

WIFi101 / WiFiNINA Firmware Updater

Upload S50 Root Certificates

USB CDC On Boot

CPU Frequency

USE DFU On Boot

Core Debug Level

Erase All Flash Before Sketch Upload
Events Run On
Flash Made
Flash Size
Arduino Runs On
USB Firmware M5C On Boot
PSRAM
Partition Scheme

USB Mode

Upload Maode

Upload Speed
Programmer

Burn Bootloader

UARTO / Hardware CDC

+  USB-OTG CDC (TinyUSE)

Ln4, Col 33 UTF-8 $ESP3253 Dev Moduleon COM25 0 B
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Select the serial port.

Note that the computer port number of each user may be different. Please select the correct serial
port according to your computer. Taking the window system as an example, my computer
recognizes that the communication interface of the ESP32-S3-WROOM is COM25, so | select
COM25.

& Sketch_01.1_Blink | Arduino IDE 2.0.1 - O *
File Edit Sketch Tools Help

Archive Sketch

Sketch_0

Manage Librares.. Ctrl+5Shift+
1 Serial Monitar Ctrl+Shift+M
; Serial Plotter n
i Board: "ESP3253 Dev Module” 4
:,5 Port: "COMZ5" 4 Serial ports
7 Get Board Info v COM25 (ESP3253 Dev Madule)
8 COM
g WiFi101 f WiFiNINA Firmware Updater
8 Upload SSL Root Certificates |
1

=

Click the Upload button and it will compile and upload the Sketch to the ESP32-S3-WROOM.

& Sketch_01.1_Blink | Arduine IDE 2.0.0 — [} X

File Edifmaketch Tools Help

[\/ . \. £ora255 Dev Module -

sketch_01.1_Blink.ino

1
2
3
4
&
6
7 #define LED_BUILTIN 2
8
9 void setup() {
18
11 pinMode (LED_BUILTIN, OQUTPUT);
12}
13
14
15 void loop() {
16 digitalWrite(LED_BUILTIN, HIGH);
17 delay(1e8e);
18 digitalWrite(LED BUILTIN, LOW);
19 delay(1e8e);
@}
21
Output =6

Wrote 8192 bytes (47 compressed) at Gx88806e880 1n 8.2 seconds
Hash of data verified.

Compressed 227968 bytes to 126986...

Writing at exeee1eeee... (12 %)

Writing at @xe@eelcdab... (25 %)

Writing at 0x80228%0... (37 %)

Writing at @x8@e27d25... (50 %)

Writing at @xee62d247... (62 %)
Writing at @x0@034280... (75 %)

Writing at @xeee3ddes... (87 %)
Hriting ot Gxeeeezag... e B

Ln1,Col 1 UTF-8 #ESP3253 DevModuleon COM3 (22 B

Wait for the Sketch upload to complete, and observe the ESP32-S3-WROOM. You can see that the blue

Any concerns? X support@freenove.com
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LED (102) on the board flashes cyclically.

EN

17 16 15

8 18

Ok
0~
ot
O«
o~
o«
)
o
o
o

5

Sketch_01.1_Blink
The following is the program code:

1 #define LED_BUILTIN 2

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

3 void 0 {

4 // initialize digital pin LED BUILTIN as an output

5 (LED_BUTLTIN, OUTPUT);

6 }

7

8 // the loop function runs over and over again forever

9 void 0

10 (LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
11 (1000) ; // wait for a second

12 (LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW
13 (1000) ; // wait for a second

14 1

The Arduino IDE code usually contains two basic functions: void setup() and void loop().

After the board is reset, the setup() function will be executed firstly, and then the loop() function.

setup() function is generally used to write code to initialize the hardware. And loop() function is used to write
code to achieve certain functions. loop() function is executed repeatedly. When the execution reaches the end
of loop(), it will jump to the beginning of loop() to run again.

- 1 // the setup function runs once when you press reset or power the board
2 void setup() {
}
6
// the loop function runs over and over again forever

Any concerns? X support@freenove.com
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8 void loop() {

13 }

Reset operation will lead the code to be executed from the beginning. Switching on the power, finishing
uploading the code and pressing the reset button will trigger reset operation.

In the circuit, ESP32-S3 WROOM's GPIO2 is connected to the LED, so the LED pin is defined as 2.

[T | sdefine LED BUILTIN 2

This means that after this line of code, all LED_BUILTIN will be treated as 2.

In the setup () function, first, we set the LED_BUILTIN as output mode, which can make the port output high

level or low level.

4 // initialize digital pin LED BUILTIN as an output
5 pinMode (LED_BUILTIN, OUTPUT) ;
Then, in the loop () function, set the LED_BUILTIN to output high level to make LED light up.
‘ 10 ‘ digitalWrite (LED BUILTIN, HIGH): // turn the LED on (HIGH is the voltage level) ‘

Wait for 1000ms, that is 1s. Delay () function is used to make control board wait for a moment before executing
the next statement. The parameter indicates the number of milliseconds to wait for.

‘11 ‘ delay (1000) ; // wait for a second ‘
Then set the LED_BUILTIN to output low level, and LED light off. One second later, the execution of loop ()
function will be completed.

12 digitalWrite (LED BUILTIN, LOW); // turn the LED off by making the voltage LOW

13 delay (1000) ; // wait for a second

The loop() function is constantly being executed, so LED will keep blinking.

Reference

Configures the specified pin to behave either as an input or an output.
Parameters

pin: the pin number to set the mode of.

mode: INPUT, OUTPUT, INPUT_PULLDOWM, or INPUT_PULLUP.

Writes the value HIGH or LOW (1 or 0) to the given pin which must have been previously set as an output.
For more related functions, please refer to https://www.arduino.cc/reference/en/

Any concerns? X support@freenove.com
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Chapter 2 Serial Communication

Serial Communication is a means of communication between different devices/devices. This section describes
ESP32-S3's Serial Communication.

Project 2.1 Serial Print

This project uses ESP32-S3's serial communicator to send data to the computer and print it on the serial
monitor.

Component List

ESP32-S3 WROOM x1 GPIO Extension Board x1

bl e/

° m R E]
|EsP32-s3 [wrooM I

FREENOVE | °
«HTTT R -}

Micro USB Wire x1

Any concerns? X support@freenove.com
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Related knowledge

Serial communication
Serial communication generally refers to the Universal Asynchronous Receiver/Transmitter (UART), which is
commonly used in electronic circuit communication. It has two communication lines, one is responsible for
sending data (TX line) and the other for receiving data (RX line). The serial communication connections of
two devices is as follows:

Device 1 Device 2

A >.< RS

TX TX
Before serial communication starts, the baud rate of both sides must be the same. Communication between
devices can work only if the same baud rate is used. The baud rates commonly used is 9600 and 115200.

Serial port on ESP32-S3
Freenove ESP32-S3 has integrated USB to serial transfer, so it could communicate with computer connecting
to USB cable.

ESP32-S3 USB to Serial Computer

Arduino Software also uploads code to Freenove ESP32-S3 through the serial connection.

Your computer identifies serial devices connecting to it as COMx. We can use the Serial Monitor window of
Arduino Software to communicate with Freenove ESP32-S3, connect Freenove ESP32-S3 to computer
through the USB cable, choose the correct device, and then click the Serial Monitor icon to open the Serial
Monitor window.

&2 Sketch_D8.1_SerialPrinter | Arduino IDE 2.0.0 — O >
File Edit Sketch Tools Help

¥ ESP3253 Dev Module -

Interface of serial monitor window is as follows. If you can't open it, make sure Freenove ESP32-S3 has been
connected to the computer, and choose the right serial port in the menu bar "Tools".

Output  Serial Monitor -

Message (Ctrl + Enter to send message to 'ESP3253 Dev Module’ on "COM3 Mew Line * | 115200 baud ~

¥ QO =

entry 0x403cSBd4A8

ES5P3253 initialization completed!
Running time : 0.
Running time :

Running time :

Running time :

Running time :

L) Y O S I

Running time :

4

Ln17,Col 1 UTF-8 ESP3253 Dev Moduleon COM3 (23 B

Any concerns? X support@freenove.com
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Circuit

Sketch
Sketch_02.1_SerialPrinter
& Sketch_08.1_SerialPrinter | Arduine IDE 2.0.0 — O >
File Edit Sketch Teols Help
¥ ESP3253 Dev Module - B
Sketch_08.1_SerialPrinterino

1
2
3
4
5
6
B void setup() {
9 Serial.begin(11528@);
18 Serial.println("ESP3253 initialization completed!™);
11 T
12
13 void loop() {
14 Serial.printf("Running time : %.1f s\n", millis() / 1888.af);
15 delay(16888);
16} i

Download the code to ESP32-S3 WROOM, open the serial port monitor, set the baud rate to 115200, and
press the reset button. As shown in the following figure:

Output  Serial Monitor x ¥ O =

Mew Line * 115200 baud =

Ln17,Col 1 UTF-8 & ESP3253 Dev Moduleon COM3 (23 8

Any concerns? X support@freenove.com
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As shown in the image above, "ESP32-S3 initialization completed! " The previous is the printing message
when the system is started. The user program is then printed at a baud rate of 115200.

The following is the program code:

void setup() {
Serial. begin (115200) ;
Serial. println("ESP32S3 initialization completed! ”);

void loop() {
Serial. printf ("Running time : %. 1f s\n”, millis() / 1000. 0f) ;
delay (1000) ;

Reference

Initializes the serial port. Parameter baud is baud rate, other parameters generally use the default value.

Print to the serial port and wrap. The parameter arg can be a number, a character, a string, an array of
characters, etc.

Print formatted content to the serial port in the same way as print in standard C.

Returns the number of milliseconds since the current system was booted.

Any concerns? X support@freenove.com
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Project 2.2 Serial Read and Write

From last section, we use serial port on Freenove ESP32-S3 to send data to a computer, now we will use that
to receive data from computer.

Component and circuit are the same as in the previous project.

Sketch

Sketch_02.2_SerialRW

&) Sketch_08.2_SerialRW | Arduine IDE 2.0.0 — [m} e
File Edit Sketch Tools Help
Sketch_08.2 SerialRW.ino

7 string inputsString = ""; //a 5tring to hold incoming data

8 bool stringComplete = false; // whether the string is complete

9

18 void setup() {

11 Serial.begin(115288);

12 Serial.println(String("\nESP3253 initialization completed!\rin™)

13 + String("Please input some characters,\rin")

14 + String("select \"MNewline\" below and Ctrl + Enter to send message to ESP3253. \rin"));

15}

16

17 void loop() {

18 if (Serial.available()) { // judge whether data has been received

19 char inChar = Serial.read(); // read one character

28 inputString += inChar;

21 if (inChar == "\n") {

22 | stringComplete = true; ]

23 i

24 3

25 if (stringComplete) {

26 Serial.printf("inputString: s \r\n", inputString);

27 inputString = "";

28 stringComplete = false;

29 1

3@}

Download the code to ESP32-S3 WROOM, open the serial monitor, and set the top right corner to Newline,
115200. As shown in the following figure:

Then type characters like 'ABCDEFG' into the data sent at the top, and press Ctrl+Enter to send the
message.

Output  Serial Monitor

[ Mew Line * 115200 baud e

1080QIUX4USCC/IUU, LeniuXLasc

entry 0x403c95d3

P3253 initislization
ease input some char .
zelect "Newline" below and Ctrl + Enter to send message to ESP3253.

inputString: ABCDEFG

UTF-2 $ESP3253 Dev Module on COM3 (23 B
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The following is the program code:

”n

String inputString = //a String to hold incoming data

bool stringComplete = false; // whether the string is complete

void setup() {
Serial. begin (115200) ;
Serial. println(String ("\nESP32S3 initialization completed! \r\n”)
+ String ("Please input some characters, \r\n”)
+ String (“select \”"Newline\” below and Ctrl + Enter to send message to
ESP32S3. \r\n"));
}

void loop() {
if (Serial.available()) { // judge whether data has been received
char inChar = Serial.read(); // read one character
inputString += inChar;
if (inChar == "\n’) {

stringComplete = true;

1
if (stringComplete) {
Serial.printf (“inputString: %s \n”, inputString);

inputString =

stringComplete = false;

In loop(), determine whether the serial port has data, if so, read and save the data, and if the newline
character is read, print out all the data that has been read.

Reference

Constructs an instance of the String class.
For more information, please visit
https:.//www.arduino.cc/reference/en/language/variables/data-types/stringobject/

arrived and stored in the serial receive buffer.

Get the number of bytes (characters) available for reading from the serial port. This is data that's already

Reads incoming serial data.

Any concerns? X support@freenove.com
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Chapter 3 Bluetooth

This chapter mainly introduces how to make simple data transmission through Bluetooth of ESP32-S3
WROOM and mobile phones.

Project 3.1 Bluetooth Low Energy Data Passthrough

Component List

ESP32-S3 WROOM x1 USB cable x1

Component knowledge

ESP32-S3's integrated Bluetooth function Bluetooth is a short-distance communication system, which can be
divided into two types, namely Bluetooth Low Energy(BLE) and Classic Bluetooth. There are two modes for
simple data transmission: master mode and slave mode.

Master mode

In this mode, works are done in the master device and it can connect with a slave device. And we can search
and select slave devices nearby to connect with. When a device initiates connection request in master mode,
it requires information of the other Bluetooth devices including their address and pairing passkey. After
finishing pairing, it can connect with them directly.

Slave mode

The Bluetooth module in slave mode can only accept connection request from a host computer, but cannot
initiate a connection request. After connecting with a host device, it can send data to or receive from the host
device.

Bluetooth devices can make data interaction with each other, as one is in master mode and the other in slave
mode. When they are making data interaction, the Bluetooth device in master mode searches and selects
devices nearby to connect to. When establishing connection, they can exchange data. When mobile phones
exchange data with ESP32-S3, they are usually in master mode and ESP32-S3 in slave mode.

Any concerns? X support@freenove.com
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7 N\

FREENOVE |
1 5

Master

Circuit

Connect Freenove ESP32-S3 to the computer using the USB cable.

ND 1 1 F

G 2 20 21 47 48 45 O b 43 40 41 42 2 RX TX
00000000 O0CO0COC0COCCOOCOODOOCCDZO
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Sketch

Lightblue

If you can't install Serial Bluetooth on your phone, try LightBlue.lf you do not have this software installed on
your phone, you can refer to this link:

https://apps.apple.com/us/app/lightblue/id557428110#?platform=iphone.

LightBlue®
The go-to BLE development tool
Punch Through

*kkkk 404 Ratings

Free

LE

Screenshots wMac iPhone iPad

6:49 T - 6:49

Peripheral  Health Menitor Temperature Measure...  Hex Cancel Characteristic Format

; Hoalth Monitor
Q Search Peripherals By Name Health Maonitor e Temperature Measurement
UAD: AB3IABEE-FAFF-4568-BAAG-F21BBA2TEZI0 Temperature Measurement ULD: 241G
T w0 a1
il Health Monitor SR 123456 b
48 2 services ADVERTISEMENT DATA Show J
| Matt's Mug il (443212
‘L 1 service Device Information Listen for notifications
il Thed's Arduino Uno rrom——— (D Cloud Connect 00010010001 1010001010110
2 services 'I‘ : : h u
Ll Gretchen's Fitbit Blaze Manufacturer Name String RPRCORTTON i)
. 1 senvice Purch Througg
PROPEATIES
Heart Rate Monitor
\‘II|.| Fagrdcas Health Thermometer Inclicate
Ll Colin's iPhone Xs Intermediate Tempenture
0 Nosenvices Propertis: Moty
il Sous Vide Bean Temperature Measurement
l e Inchcats
- 1senice

Ll Mike's MacBook Pro
o Measurement Interval
Ll PT DevKit Prepertios: Resdd

ar 2 services

Ll Health Monitor Byte Count: = 1+
48 7 services

Endianness: [ By -
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Stepl. Upload the code of Project 3.1 to ESP32-S3.
Step2. Click on serial monitor.

[ Sketch 27.1 BLE USART | Arduino IDE 2.0.0 - O X
File Edit Sketch Tocls Help

4 ESP3253 Dev Module -

s 1_BLE_USARTino

id setup() {
Serial.begin(11526808),;

setupBLE("ESP3253 Bluetooth");

=h

W r

=

g now = millis();
if (now - lastMsg > 18@) {

oono v OO O O O O
[==R B = R ]

e e |
M = @O
F
t
—
L

]
[

=] =]
(Sl

= D T ¥ B )
L =

|

51} i

¥

w

76 i -

Output

1|
(g

Writing at @xBeec3cbb

Writing at ex@eedide7?
Writing at exeeed7497

Writing at @x@@ecas597...

93 %)
... (96 %)
... (100 %)

Wrote 834752 bytes (583948 compressed) at 8x06016080 in 11.8 seconds (effective 567.5 kbit/s)...
Hash of data verified.

Leaving...

Hard resetting wvia RTS pin...

Ln80,Col 1 UTF-2 $EE5P3253 Dev Moduleon COM3 (22 B

Step3. Set baud rate to 115200.

Output  Serial Monitor x W =

| New Line * 115200 baud ~

ESP-RON: esp3d2=3-20210327

Build:Mar 27 2021

ret:Oxl (POWERON), boot: 0x28 (SPI_FAST_FLASH BOOT)
SPIWE: Oxees

mode: DIO, clock diw: 1

load: Ox3fcedB08, len: Oxd3c

load: 0x403c9700, len: Oxbec

load: Ox403cc¥00, len: Ox2adc

entry Oxd403c92d48

Waiting a client connection to notify...
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Turn ON Bluetooth on your phone, and open the Lightblue APP.

17:16 fay "

V=

(]

Flashlight ~ Screensh...

+ @ © 0
Airplane Rotation GPS Vibrate M“!ﬁm&m

In the Scan page, swipe down to refresh the name of Bluetooth that the phone searches for. Click
ESP32S3_Bluetooth.

No SIM card 2R 2 43% B No SiM card
LightBlue® = <  ESP32S3_Bluetooth
Q E GENERIC ATTRIBUTE
Service Changed
4 ESP32S3_Blue... conteeTl - Indicate !
-36dBm  7C:DF:A1:FD:FF:8D
GENERIC ACCESS
Unnamed CONNECT
-84dBm  SE:E5:CE:AQ:8B:C3 :
Device Name N
Readable 3
Unnamed CONNECT -
-84dBm  40:31:3C:4A:D0:85 Appearance =S
Readable '
. Unnamed CONNECT )
92dBm  D0:23:80:05:05:E1 Central Address Resolution
Readable
A angmed » CONNECT
-97dBm  1C:B6:A5:4F:1C:E1 6e400001-b5a3-f393-e0a9-
e50e24dcca9e
Unnamed CONNECT
RN 2005 D=1 F: A 62400003-b5a3-f393-e0a9-
Unnamed e50e24dcca%e =2
-83dBm  40:31:3C:4A:D0:AB CONNECT Receive i
6e400002-b5a3-f393-e0a9- )
» ) [ ] e50e24dccae >
Scan Bonded Learn Writable

Click “Receive”. Select the appropriate Data format in the box to the right of Data Format. For example, HEX
for hexadecimal, utf-string for character, Binary for Binary, etc. Then click SUBSCRIBE.

Any concerns? X support@freenove.com
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No SIM card L2 SRk ‘al No SIM card 16:25 32 3% 06D

< 6e400003-b5a3-f393-e0a9-... < 6e400003-b5a3-f393-e0a9-...

w Readable w Readable

Able to be read from Able to be read from
¢ Writable % Writable

Able to be written to Able to be written to

Supports notifications/indications Supports notifications/indications
" Able to be subscribed to for notifications/ v/ Able to be subscribed to for notifications/

indications on changes to the characteristic indications on changes to the characteristic
Data format [ Hex ¥ Data format | UTF-8 String v
READ/INDIC/ UTF-8 String READ/INDICATED VALUES

Binary SUBSCRIBE

No value read Unsigned Little-Endian No value read recently
Tap on one of the k Fto Tap on one of the buttons above — if available — to
begin Signed Little-Endian begin
DESCRIPTOE Unsigned Big-Endian | DESCRIPTORS
Client Characti e Client Characteristic Configuration
00002902-0000-1¢ Signed Big-Endian 00002902-0000-1000-8000-00805f9b34fb

Back to the serial monitor on your computer. You can type anything in the left border of Send, and then click
Send.

Output  Serial Monitor ¥y O =

[ Hello MNew Line * | 115200 baud v]

ESP-ROM: ezp32s3-20210327

Build:Mar 27 2021

rzt:Oxl (POWERON), boot:0x28 (SPI_FAST_FLASH BOOT)
SPIWE: Oxee

mode: DIO, clock diw:l

load: Ox3fce3808, len: Oxd3c

load: Ox40329700, len: Oxbec

load: Ox403ec700, len: OxZalde

entry Oxd403c93d43

Waiting a client connection to notify...
Test

And then you can see the mobile Bluetooth has received the message.

Any concerns? X support@freenove.com
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No SIM card 16:26 32T 3% 0D

< 6e400003-b5a3-f393-e0a9-...

Readable
Able to be read from

Writable
Able to be written to

Supports notifications/indications
v Able to be subscribed to for notifications/
indications on changes to the characteristic

N

Data format [ UTF-8 String v

READ/INDICATED VALUES

UNSUBSCRIBE

Hello ]

Wed Oct 26 16:26:01 GMT+08:00 2022

DESCRIPTORS

Client Characteristic Configuration
00002902-0000-1000-8000-00805f9b34fb

Similarly, you can select “Send” on your phone. Set Data format, and then enter anything in the sending box
and click Write to send.

No SIM card 16:26 3RS 2% 0D

No SIM card 16:25

< 6e400002-b5a3-f393-e0a9-...

<  ESP32S3_Bluetooth

GENERIC ATTRIBUTE Date forr ot [ UTF-8 String . I
Service Changed J
Indicate = READ/INDICATED VALUES
GENERIC ACCESS
Device Name =S No value read recently
Readable Tap on one of the buttons above — if avail
begin
Appearance S
Readable WRITTEN VALUES
Central Add Resoluti o
R;’;aﬁe ress neso’ition > b, \f,\n, 7, \t, 00, \u000D and \000 escape

6e400001-b5a3-f393-e0a9- I hello ]

e50e24dcca9e

6€400003-b5a3-f393-e0a9- No value written recently

e50e24dcca%e S Itl)'\epgx.::]some data and tap on the "Write" button to
Notify

6e400002-b5a3-f393-e0a9- DESCRIPTORS

e50e24dcca%e =

Writable No data

No descrintare assaciated with this characteristic

And the computer will receive the message from the mobile Bluetooth.
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OQutput  Serial Monitor x ¥ O =
Mew Line * | 115200 baud -

ESP-ROM: esp3ds3-20210327

Build:Mar 27 2021

rat:Oxl (POWERON), boot: Ox28 (SPI_FAST FLASH EOOT)
SPIWE: Oxee

mode: DIO, clock diw:l

load: Ox3fece3B08, len: Oxdidc

load: 04039700, len: Oxbec

load: Ox403ccT00, len: Ox2alc

entry Ox403cHE8d48

Waiting a client connection to notifwy...
Test

hellan

Ln80,Col 1 UTF-8 $EESP3253 Dev Moduleon COM3 (23 B
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And now data can be transferred between your mobile phone and computer via ESP32-S3 WROOM.
The following is the program code:

#include <BLEDevice.h>

#include <BLEServer.h>

#include <BLEUtils.h>

#include <BLE2902.h>

BLECharacteristic *pCharacteristic;
bool deviceConnected = false;
uint8 t txValue = 0;

long lastMsg = 0;

String rxload="Test\n”;

#define SERVICE_UUID ”6E400001-B5A3-F393-E0A9-E50E24DCCAIE”
#define CHARACTERISTIC UUID RX “6E400002-B5A3-F393-E0A9-E50E24DCCAIE”
#idefine CHARACTERISTIC UUID_TX “6E400003-B5A3-F393-E0A9-E50E24DCCAE”

class MyServerCallbacks: public BLEServerCallbacks {
void onConnect (BLEServer#* pServer) {
deviceConnected = true;
b
void onDisconnect (BLEServer* pServer) {

deviceConnected = false;

class MyCallbacks: public BLECharacteristicCallbacks {
void onWrite (BLECharacteristic *pCharacteristic) {
String rxValue = pCharacteristic—>getValue();
if (rxValue.length() > 0) {
rxload="";
for (int i = 0; i < rxValue.length(); i++) {

rxload +=(char)rxValuel[i];

void setupBLE(String BLEName) {
const char *ble name=BLEName.c str();
BLEDevice::init (ble name) ;
BLEServer #*pServer = BLEDevice::createServer () ;
pServer—>setCal lbacks (new MyServerCallbacks()) ;
BLEService *pService = pServer—>createService (SERVICE UUID) ;

Any concerns? DX support@freenove.com
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pCharacteristic=

pService—>createCharacteristic (CHARACTERISTIC UUID TX, BLECharacteristic::PROPERTY NOTIFY) ;
pCharacteristic—>addDescriptor (new BLE2902()) ;

BLECharacteristic *pCharacteristic =

pService—>createCharacteristic (CHARACTERISTIC UUID RX, BLECharacteristic::PROPERTY WRITE) ;
pCharacteristic—>setCallbacks (new MyCallbacks()) ;

pService—>start () ;

pServer—>getAdvertising ) ->start() ;

2

Serial.println("Waiting a client connection to notify...”);

void setup() {
Serial. begin(115200) ;
setupBLE ("ESP32S3 Bluetooth”) ;

void loop() {
long now = millis();
if (now — lastMsg > 1000) {
if (deviceConnected&&rxload. length()>0) {
Serial.println(rxload) ;

nn

rxload="";

}

if(Serial. available () >0) {
String str=Serial.readString() ;
const char *newValue=str.c_str();
pCharacteristic—>setValue (newValue) ;
pCharacteristic—>notify();

}

lastMsg = now;

}

Define the specified UUID number for BLE vendor.

#define SERVICE_UUID ”6E400001-B5A3-F393-E0A9-E50E24DCCA9E”
#idefine CHARACTERISTIC UUID_RX “6E400002-B5A3-F393-E0A9-E50E24DCCAIE”
#idefine CHARACTERISTIC_UUID_TX “6E400003-B5A3-F393-E0A9-E50E24DCCAIE”

Any concerns? X support@freenove.com
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Write a Callback function for BLE server to manage connection of BLE.

class MyServerCallbacks: public BLEServerCallbacks {
void onConnect (BLEServer* pServer) {
deviceConnected = true;
b
void onDisconnect (BLEServer* pServer) {

deviceConnected = false;

s

Write Callback function with BLE features. When it is called, as the mobile terminal send data to ESP32-S3, it
will store them into reload.

class MyCallbacks: public BLECharacteristicCallbacks f{
void onWrite (BLECharacteristic *pCharacteristic) {
String rxValue = pCharacteristic—>getValue();
if (rxValue.length() > 0) {
rxload="";
for (int i = 0; i < rxValue.length(); i++) {

rxload +=(char)rxValuel[i];

s

Initialize the BLE function and name it.

- setupBLE (“ESP3253 Bluetooth”) :

When the mobile phone send data to ESP32-S3 via BLE Bluetooth, it will print them out with serial port;
When the serial port of ESP32-S3 receive data, it will send them to mobile via BLE Bluetooth.

long now = millis();
if (now — lastMsg > 1000) {
if (deviceConnected&&rxload. length()>0) {
Serial. println(rxload) ;

nn

rxload="";

}

if(Serial.available () >0) {
String str=Serial.readString();
const char #*newValue=str.c_str();
pCharacteristic—>setValue (newValue) ;
pCharacteristic—>notify () ;

}

lastMsg = now;

Any concerns? DX support@freenove.com
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The design for creating the BLE server is:
1. Create a BLE Server
2. Create a BLE Service
3. Create a BLE Characteristic on the Service
4. Create a BLE Descriptor on the characteristic
5. Start the service.
6. Start advertising.
void setupBLE(String BLEName) {

const char *ble name=BLEName.c str();

BLEDevice::init (ble name) ;

BLEServer #*pServer = BLEDevice::createServer () ;

pServer—>setCallbacks (new MyServerCallbacks()) ;

BLEService #*pService = pServer—>createService (SERVICE UUID) ;

pCharacteristic=
pService—>createCharacteristic (CHARACTERISTIC UUID TX, BLECharacteristic::PROPERTY NOTIFY) ;

pCharacteristic—>addDescriptor (new BLE2902()) ;

BLECharacteristic *pCharacteristic =
pService—>createCharacteristic (CHARACTERISTIC UUID RX, BLECharacteristic::PROPERTY WRITE) ;

pCharacteristic—>setCallbacks (new MyCallbacks());

pService—>start () ;

pServer—>getAdvertising ) —>start () ;

Serial.println("Waiting a client connection to notify...”);

Any concerns? X support@freenove.com
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Chapter 4 Read and Write the SDcard

An SDcard slot is integrated on the back of the ESP32-S3 WROOM. In this chapter we learn how to use ESP32-
S3 to read and write SDcard.

Project 4.1 SDMMC Test

Component List

ESP32-S3 WROOM x1 USB cable x1 SDcard reader x1 (random color) | SDcard x1

SD

|| S B

-" (Not a USB flash drive.)

Component knowledge

SD card read and write method

ESP32-S3 has two ways to use SD card, one is to use the SPI interface to access the SD card, and the other is
to use the SDMMC interface to access the SD card. SPI mode uses 4 |Os to access SD card. The SDMMC has
one-bit bus mode and four-bit bus mode. In one-bit bus mode, SDMMC use 3 IOs to access SD card. In four-
bit bus mode, SDMMC uses 6 10s to access the SD card.

The above three methods can all be used to access the SD card, the difference is that the access speed is
different.

In the four-bit bus mode of SDMMC, the reading and writing speed of accessing the SD card is the fastest. In
the one-bit bus mode of SDMMC, the access speed is about 80% of the four-bit bus mode. The access speed

of SPI is the slowest, which is about 50% of the four-bit bus mode of SDMMC.

Usually, we recommend using the one-bit bus mode to access the SD card, because in this mode, we only
need to use the least pin IO to access the SD card with good performance and speed.

Any concerns? X support@freenove.com
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Format SD card

Before starting the tutorial, we need to create a drive letter for the blank SD card and format it. This step
requires a card reader and SD card. Please prepare them in advance. Below we will guide you to do it on
different computer systems. You can choose the guide that matches your computer.

Windows

Insert the SD card into the card reader, then insert the card reader into the computer.

In the Windows search box, enter "Disk Management" and select "Create and format hard disk partitions".

All Apps Documents Web More ¥

Best match

Create and format hard disk
partitions

Control panel

e the ahs Create and format hard disk partitions
Control panel

L Disk Management - See web results

L Disk Management

o 5 M © w3

Any concerns? X support@freenove.com
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In the new pop-up window, find an unallocated volume close to 1G in size.

e Disk Management
File Action View Help
&= @ EEl =

Velume | Layout | Type File Systern | Status | Capacity | Free Spa... | % Free
= (1) Simple Basic MNTFS Healthy (B... 223.46 GB 17.20GE  52%
= (Disk O partition 1) Simple Basic Healthy (E... 100 MB 100 MB 100 %
= Document (E:) Simple Dynamic  NTFS Healthy 631.49 GB 37744GE 80 %
== |DE (D) Simple Dynamic ~ NTFS Healthy 300.01 GB 13281 GE 44%

= Disk 0 !

Basic <)
?-23-_55 GB 100 MB 223.46 GB NTFS
Online Healthy (EFI Systemn Partitin | | Healthy (Boot, Page File, Crash Dump, Basic Data Partition)

= Disk 1 e e

Dynamic IDE (D) Document (E:) Document (E:)
931-_5'0 GE 300,01 GB NTFS 200.00 GB NTFS 431,49 GB NTFS
Online Healthy Healthy Healthy

= Disk 2
Remaovable (F:)
961 MB 961 MB

Online Unallocated

B Unallocated [l Primary partition Bl Simple volume

Click to select the volume, right-click and select "New Simple Volume".

= Disk 2 .

Remavable (F:) Mew Simple Volume...
961 MB 961 MB Mew Spanned Volume...
Online Unallocated

Mew Striped Veolume...
Mew Mirrored Volume...

B Unallocated [l Primary partition [l Simple volume R

Properties

Click Next.

MNew Simple Volume Wizard X Mew Simple Volume Wizard X

- Specify Volume Size
Welcome to the New Slmple Choose a volume size that is between the maximum and minimum sizes.

Volume Wizard

This wizard helps you create a simple volume on a disk.

A simple volume can only be on a single disk.
Maximum disk space in MB: 559

To continue, click Next.
Minimum disk space in MB: 8

Simple volume size in MB: 555 2

< Back Mest = Cancel < Back MNext > Cancel

Any concerns? X support@freenove.com
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You can choose the drive letter on the right, or you can choose the default. By default, just click Next.

Mew Simple Volume Wizard X
Assign Drive Letter or Path

For easier access, you can assign a dive letter or drive path to your partition .

(®) Assign the following drive letter: G v

() Mourt in the following empty NTFS folder:

Browse...
Do not assign a drive letter or drive path
< Back MNext = Cancel

File system is FAT(or FAT32). The Allocation unit size is 16K, and the Volume label can be set to any name.

After setting, click Next.

Mew Simple Volume Wizard X

Format Partition
To store data on this partition, you must format it first.

Choose whether you want to format this volume, and f so, what settings you want to use.

(") Do not format this volume

(®) Format this volume with the following settings:

File system: FAaT32 e
Allocation unit size: 16K "
Wolume label: |5D|

Perform a quick format

Enable file and folder compression

< Back Mext = Cancel

Any concerns? X support@freenove.com
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Click Finish. Wait for the SD card initialization to complete.

== Disk 2
Removable 5D (G:)

961 MB 939 MB FAT

Online Healthy (Primary Partition)

B Unallocated W Primary partition [l Simple volume

At this point, you can see the SD card in This PC.

- @

= | ThisPC

= [

Computer View

v~ 4 5 ThisPC

v 0

Document (E:)

2 Search This PC

Mgy 377 GB free of 631 GB

11 items

(_
# Quick access » Folders (7)
B T e ~ Devices and drives (4)
— 15
- - Local Disk (C:) Local Disk (D:)
= SD(G) ]
Mg 117 GB free of 223 GB M 137 GE free of 300 GB
_‘ Metwork S0 (G3)
[ I
My 958 ME free of 958 MB

==

prompt the following information, please click to ignore it.

&

The disk you attached was not
readable by this computer.

Find "Disk Utility" in the MAC system and click to open it.

¢! =] &

Grapher Migration Assistant

Disk Utility

AirPort Utility

¢

Script Editor

VoiceOver Utility

Y

System Information

Keychain Access

B h.lhl

Screenshot Bluetooth File Exchange Audio MIDI Setup

Terminal Activity Monitor

Boot Camp Assistant

Digital Color Meter

MAC
Insert the SD card into the card reader, then insert the card reader into the computer. Some computers will

Console

et

ColorSync Utility

Any concerns? X support@freenove.com
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Select "Generic MassStorageClass Media", note that its size is about 1G. Please do not choose wrong item.
Click "Erase".

g —

ece D v pisk Utility “ o5& o ®
View First Aid  Partitiol Erase JRestore Info

Internal

v APPLE SSD APO2... o .

Generic MassStorageClass Media
e Container disk1 USB External Physical Disk -+ GUID Partition Map
> £ Macintosh H...

External
& Generic MassS...

Location: External Capacity: 1.01GB
Connection: UsB Child count: 0
Partition Map: GUID Partition Map Type: Disk
S.M.A.R.T. status: Not Supported Device: disk2

Select the configuration as shown in the figure below, and then click "Erase”.

Erase “Generic MassStorageClass Media"?

Erasing "Generic MassStorageClass Media” will permanently erase all
data stored on it. You can't undo this action.

Name: ‘SD ?
Format: MS-DOS (FAT)
Echeme: GUID Partition Map )
Security Options... Cancel Erase
b y

Any concerns? X support@freenove.com
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Wait for the formatting to complete. When finished, it will look like the picture below. At this point, you can

see a new disk on the desktop named "SD".

e0e® @ v pisk Utility % ® &£ 9 ®
View First Aid Partition Erase Restore Info
Internal
v APPLE SSD APO2... y . .
Generic MassStorageClass Media 101 GB
v @ Container disk1 l Uninitialized .
C
> £ Macintosh H...
External
v B Generic MassS... &
8 sb ® sp
1.01GB
Location: External Capacity: 1.01GB
Connection: USB Child count: 1
Partition Map: GUID Partition Map Type: Disk
S.M.A.R.T. status: Not Supported Device: disk2
Circuit

Before connecting the USB cable, insert the SD card into the SD card slot on the back of the ESP32-S3.

*: PSRAM

www.freenove.com

FREENOVE
vii
| N
= .USB-UART. 8 USB-OTG 0

L

3AON33¥A
[WOOUM| £S-zedS3 |
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Sketch

Sketch 04.1 SDMMC Test

158
163
178
171
172
173
174
175
176
177
178
179
120
181
182
183
184
185
186
187
188
189
1%@
191
182
193

Sketch_28.1_SDMMC _Test | Arduino IDE 2.0.0 - [m} X
File Edit Sketch Tools Help

Sketch_28.1_SDMMC_Test.ino

124

e e '

void setup(){

Serial.begin(11528@);

SD_MMC. setPins(SD_MMC_CLK, SD_MMC_CMD, SD_MMC_D@);

if (!sb_MMC.begin("/sdcard", true, true, SDMMC_FREQ_DEFAULT, 5)) {
Serial.println("Card Mount Failed”);
return;

H

uint8_t cardType = SD_MMC.cardType();

if(cardType == CARD_NONE){
Serial.println{"No SD_MMC card attached");
return;

}

Serial.print("SD_MMC Card Type: ");

if(cardType == CARD_MMC){
Serial.println("MMC");

} else if(cardType == CARD_SD){
Serial.println("SDSC");

} else if(cardType == CARD_SDHC){
Serial.println("SDHC");

} else {
Serial.printIn("UNKNOWN");

}

uint64_t cardSize = SD_MMC.cardSize() / (1624 * 1@24);
Serial.printf("SD_MMC Card Size: %11uMB\n", cardSize);

Compile and upload the code to ESP32-S3-WROOM, open the serial monitor, and press the RST button on
the board.

Any concerns? X support@freenove.com
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You can see the printout as shown below.

Output

Serial Monitor x

directory: /

System Volume Information

/System Vi Information
IndexerVolumeGuid SIZE: 786

: WPSettings.dat SIZE: 12

1048576

: 13

Appending to f£ile: fhello.txt

Message appended

Reading file: /hello.txt

Ln 41, Col 12

Any concerns? X support@freenove.com
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The following is the program code:

”

#include ”“sd read write.h

#include “SD MMC.h”

#define SD MMC CMD 38 //Please do not modify it
#define SD MMC CLK 39 //Please do not modify it
#define SD MMC DO 40 //Please do not modify it

void setup() {
Serial. begin (115200) ;
SD MMC. setPins (SD MMC CLK, SD MMC CMD, SD MMC DO) ;
if (!SD_MMC. begin(”/sdcard”, true, true, SDMMC_FREQ DEFAULT, 5)) {
Serial.println(”Card Mount Failed”);
return;
}
uint8 t cardType = SD _MMC. cardType() ;
if (cardType == CARD NONE) {
Serial.println("No SD MMC card attached”);
return;
}
Serial. print (“SD_MMC Card Type: ”);
if (cardType == CARD MMC) {
Serial.println("MMC”) ;
} else if(cardType == CARD SD) {
Serial. println(”SDSC”) ;
} else if(cardType == CARD SDHC) {
Serial. printIn(”SDHC”) ;
} else {
Serial. println("UNKNOWN”) ;

uint64 t cardSize = SD _MMC. cardSize() / (1024 * 1024);

Serial. printf (”SD MMC Card Size: %11uMB\n”, cardSize);

1istDir (SD MMC, ”/”, 0);

createDir (SD_MMC, ”/mydir”);
listDir (SD_MMC, “/”, 0);

removeDir (SD_MMC, ”/mydir”);
listDir (SD_MMC, /", 2);

writeFile(SD MMC, ”/hello.txt”, “Hello ”);
appendFile (SD MMC, ”“/hello. txt”, “World!\n”);

Any concerns? DX support@freenove.com
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readFile (SD_ MMC, ”/hello. txt”);

deleteFile (SD MMC, ”/foo. txt”);
renamelile (SD MMC, ”/hello. txt”, ”/foo.txt”);
readFile (SD_MMC, ”/foo. txt”);

testFilelO(SD_MMC, ”/test.txt”):

Serial.printf (“Total space: %11uMB\r\n”, SD MMC. totalBytes() / (1024 * 1024));
Serial. printf (“Used space: %11uMB\r\n”, SD MMC.usedBytes() / (1024 * 1024));

void loop () {

delay (10000) ;

}

Add the SD card drive header file.

#include ”“sd read write.h”

#include ”SD MMC.h”

Defines the drive pins of the SD card. Please do not modify it. Because these pins are fixed.
#tdefine SD MMC CMD 38 //Please do not modify it.

#tdefine SD MMC CLK 39 //Please do not modify it.

#tdefine SD MMC DO 40 //Please do not modify it.

Initialize the serial port function. Sets the drive pin for SDMMC one-bit bus mode.

Serial. begin(115200) ;

SD_MMC. setPins (SD_MMC CLK, SD MMC CMD, SD MMC DO) ;

Set the mount point of the SD card, set SDMMC to one-bit bus mode, and set the read and write speed to
20MHz.

—

if (1SD_MMC. begin(”/sdcard”, true, true, SDMMC_FREQ DEFAULT, 5)) {
Serial. println(“Card Mount Failed”);
return;
}
Get the type of SD card and print it out through the serial port.
uint8 t cardType = SD MMC. cardType() ;
if(cardType == CARD NONE) {
Serial.println("No SD MMC card attached”);

return;

}

Serial.print (“SD MMC Card Type: ”);

if (cardType == CARD_MMC) {
Serial.println("MMC”) ;

} else if(cardType == CARD SD) {
Serial.println(”SDSC”) ;

} else if(cardType == CARD SDHC) {
Serial.println(”SDHC”) ;

Any concerns? DX support@freenove.com
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27 } else {
28 Serial. println("UNKNOWN”) ;
29 }

Call the listDir() function to read the folder and file names in the SD card, and print them out through the
serial port. This function can be found in "sd_read_write.cpp”.
184 | Listnirsnmne, /7, 0);
Call createDir() to create a folder, and call removeDir() to delete a folder.

36 createDir (SD_MMC, ”/mydir”);

39 removeDir (SD_MMC, ”/mydir”);
Call writeFile() to write any content to the txt file. If there is no such file, create this file first.
Call appendFile() to append any content to txt.

Call readFile() to read the content in txt and print it via the serial port.
42 writeFile(SD_MMC, ”/hello. txt”, “Hello ”);
43 appendFile(SD MMC, ”/hello. txt”, “World!\n”);
44 readFile (SD_MMC, ”/hello. txt”);
Call deleteFile() to delete a specified file.
Call renameFile() to copy a file and rename it.
46 deleteFile (SD_MMC, ”/foo.txt”);
47 renameFile (SD MMC, ”/hello. txt”, ”/foo.txt”);
Call the testFilelO() function to test the time it takes to read 512 bytes and the time it takes to write 2048+512
bytes of data.
180 | testFilel0(SDMC, “/test. txt”);

Print the total size and used size of the SD card via the serial port.
52 Serial. printf (“Total space: %l1uMB\r\n”, SD MMC. totalBytes() / (1024 * 1024));
53 Serial.printf (“Used space: %11uMB\r\n”, SD MMC.usedBytes() / (1024 * 1024));

Any concerns? X support@freenove.com
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Chapter 5 WiFi Working Modes

In this chapter, we'll focus on the WiFi infrastructure for ESP32-5S3 WROOM.
ESP32-S3 WROOM has 3 different WiFi operating modes: station mode, AP mode and AP+station mode. All
WiFi programming projects must be configured with WiFi operating mode before using WiFi, otherwise WiFi

cannot be used.

Project 5.1 Station mode

Component List

ESP32-S3 WROOM x1 USB cable x1

Component knowledge

Station mode
When ESP32-S3 selects Station mode, it acts as a WiFi client. It can connect to the router network and

communicate with other devices on the router via WiFi connection. As shown below, the PC is connected to
the router, and if ESP32-S3 wants to communicate with the PC, it needs to be connected to the router.

Any concerns? X support@freenove.com
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STATION

Internet

Access Point

s

|

Station(pc)

Circuit

Connect Freenove ESP32-S3 to the computer using the USB cable.

Oo0oo0oo0o0o0O0O
10 T

iplgly
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Sketch

Sketch_05.1 Station_mode

&) sketch 30,1 WiFi_Station | Arduino IDE 2.0.0 - O *
File Edit Sketch Tools Help
¥ ESP3253 Dev Module -
Sketch_30.1_WiFi_Station.ino Enter the correct Router
N ;
2 Filename : WiFi Station name and password.
3 Description : Connect to your router usin
4 Auther : www . freenove . com
5 Modification: 2822/18/31
5 ek e s ek s ek ke o ok ok ek ks ok ok ok ok o e o E——
7 #include <l
8
9 const charf *ssid Router = MRiomickicok™ . f/Enter the router name
18 const charf *password_Router = "*#®k&xxx®. (/Fnter the router password
11
12 void setup(){
13 Serial.begin(115288); =
14 delay(2e88);
15 Serial.println("Setup start™);
16 WiFi.begin(ssid_Router, password Router);
17 Serial.println(String("Connecting to ")+ssid Router);
18 while (WiFi.status() !'= WL_CONNECTED){
19 delay(508);
28 Serial.print(".");
21 }

Because the names and passwords of routers in various places are different, before the Sketch runs, users
need to enter the correct router’'s name and password in the box as shown in the illustration above.

After making sure the router name and password are entered correctly, compile and upload codes to ESP32-
S3 WROOM, open serial monitor and set baud rate to 115200. And then it will display as follows:

Output  Serial Monitor ¥ 0O =

Ctrl + Enter to send message to Jey Module' on "COM3 New Line * | 115200 baud ~

ESP-ROM: esp3223-20210327

Build: Mar 27 2021

rat: Oxl (POWERON), boot: Ox8 (SPI_FAST_FLASH_BOOT)
SPIWE: Oxee

mode: DI0, clock diwv:
load: Ox3fce3B08, len: Oxd3c
load: Ox403c9700, len: Oxbec
load: Ox403ccT00, len: Ox2adc
entry Ox403c98d48

Setup start

Connecting to FYI_Z, 4G

—

Connected, IF address
192, 1658, 1. 233
Setup End

Any concerns? DX support@freenove.com
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When ESP32-5S3 WROOM successfully connects to “ssid_Router”, serial monitor will print out the IP address
assigned to ESP32-S3 WROOM by the router.
The following is the program code:

#include <WiFi.h>

const char *ssid Router = "xppollrx”; //Enter the router name

const char *password Router = “skkkkksx”; //Enter the router password

void setup() {
Serial. begin (115200) ;
delay (2000) ;
Serial. println(“Setup start”);
WiFi. begin(ssid Router, password Router) ;
Serial. println(String ("Connecting to ”)+ssid Router);
while (WiFi.status() !'= WL CONNECTED) {
delay (500) ;
Serial.print(”.”);
}
Serial. println(”\nConnected, IP address: ”);
Serial. println (WiFi. localIP()) ;
Serial. println(“Setup End”);

void loop() {

}
Include the WiFi Library header file of ESP32-S3.

! Hinclude <WiFi.h>

Enter correct router name and paSSWOfd.
. const char *ssid Router = "xppplkkx”; //Enter the router name

const char #*password Router = "ssokkioik”: //Enter the router password

Set ESP32-S3 in Station mode and connect it to your router.
- WiFi.begin(ssid Router, password Router) ;
Check whether ESP32-S3 has connected to router successfully every 0.5s.
while (WiFi.status() !'= WL CONNECTED) {
delay (500) ;
Serial.print(”.”);
}
Serial monitor prints out the IP address assigned to ESP32-S3 WROOM
[17 ] scrial.println(iiFi. localP() ;

Reference

Every time when using WiFi, you need to include header file "WiFi.h.".
begin(ssid, password,channel, bssid, connect): ESP32-S3 is used as Station to connect hotspot.
ssid: WiFi hotspot name

Any concerns? X support@freenove.com
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password: WiFi hotspot password
channel: WiFi hotspot channel number; communicating through specified channel; optional parameter
bssid: mac address of WiFi hotspot, optional parameter
connect: blloean optional parameter, defaulting to true. If set as false, then ESP32-S3 won't connect WiFi.
config(local_ip, gateway, subnet, dnsl, dns2): set static local IP address.

local_ip: station fixed IP address.

subnet: subnet mask

dnsl,dns2: optional parameter. define IP address of domain name server
status: obtain the connection status of WiF|
local IP(): obtian IP address in Station mode
disconnect(): disconnect wifi
setAutoConnect(boolen): set automatic connection Every time ESP32-S3 is power on, it will connect WiFi
aitomatically.
setAutoReconnect(boolen): set automatic reconnection Every time ESP32-S3 disconnects WiFi, it will
reconnect to WiFi automatically.

Any concerns? X support@freenove.com
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Project 5.2 AP mode

Component List & Circuit

Component List & Circuit are the same as in Project 5.1.

Component knowledge

AP mode

When ESP32-S3 selects AP mode, it creates a hotspot network that is separate from the Internet and waits
for other WiFi devices to connect. As shown in the figure below, ESP32-S3 is used as a hotspot. If a mobile
phone or PC wants to communicate with ESP32-S3, it must be connected to the hotspot of ESP32-S3. Only
after a connection is established with ESP32-S3 can they communicate.

AP

[E252 25 Tomcen)

g'me

Station Station
(mobile phone) (pc)

Circuit

Connect Freenove ESP32-S3 to the computer using the USB cable.

—
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[ Sketch_30.2_ WiFi_AP | Arduino IDE 2.0.0 - O *
File Edit Sketch Tools Help
J* ESP3253 Dev Module - J\- fo
Sketch_30.2_WiFi_AP.ino
1
2
3
4
5
6
7 #include <WiFi.h>
8
9 const char *ssid_AP = "WiFi_Name";
18 const char *password AP =J"12345678";
11
12 IPAddress leocal IP(192,168,1,18@);
13 IPAddress gateway(192,168,1,18);
14 IPAddress subnet(255,255,255,8);
void setup(){
17 Serial.begin(115288);
18 delay(2880); _
19 Serial.println("Setting soft-AP configuration "y
28 WiFi disrnnnertd{y:-
Output  Serial Monitor = &

Writing at ex@eescbd3... (84

Writing at exee88c22f... (88

Writing at @x@0094986... (92

Writing at ex@e09cbe2... (96

Writing at @x8@8aldce... (188 %)

Wrote 618112 bytes (487891 compressed) at ©6x00810860 in 9.1 seconds (effective 543.9 kbit/s)...
Hash of data verified.

Leaving...
Hard resetting via RTS pin...

Ln 35 Col 14 UTF-8 #ESP3253 Dev Moduleon COM2 (22 B

Before the Sketch runs, you can make any changes to the AP name and password for ESP32-S3 in the box as
shown in the illustration above. Of course, you can leave it alone by default.
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Compile and upload codes to ESP32-S3 WROOM, open the serial monitor and set the baud rate to 115200.
And then it will display as follows.

Output  Serial Monitor x ¥y O =

MNew Line * | 115200 baud e

LA, VARSIl WY, LT, UAUTL

load: 0x403cc700, len: Ox2adc

entry Oxd403c98d48

Setting zoft-AP confisuration ...
Ready

Setting zoft-AP ...

Ready

Soft—AP IP address = 182.168.1.100
MAC addressz = TE:DF: Al FD:FF:8C
Setup End

Ln 35, Col 14 UTF-8 $FESP3253 DevModuleon COM3 22 B

When observing the print information of the serial monitor, turn on the WiFi scanning function of your phone,
and you can see the ssid_AP on ESP32-S3, which is called "WiFi_Name" in this Sketch. You can enter the
password "12345678" to connect it or change its AP name and password by modifying Sketch.

< Wi-Fi

Wi-Fi ®

(‘hnr\WOrk

v WiFi_Name 4‘,3:
Connected
FYI_2.4G =
Saved via

Any concerns? X support@freenove.com
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Sketch_05.2_AP_mode
The following is the program code:
#include <WiFi.h>

"WiFi Name”; //Enter the router name

712345678”; //Enter the router password

const char *ssid AP

const char *password AP

IPAddress local IP(192,168,1,100);//Set the IP address of ESP32-S3 itself
[PAddress gateway (192, 168,1,10); //Set the gateway of ESP32-S3 itself
IPAddress subnet (255, 255,255,0); //Set the subnet mask for ESP32-S3 itself

void setup() {
Serial. begin(115200) ;
delay (2000) ;
Serial.println(“Setting soft-AP configuration ... ”);
WiFi. disconnect () ;
WiFi. mode (WIFT_AP) ;
Serial. println(WiFi. softAPConfig(local IP, gateway, subnet) ? “Ready” : “Failed!”):
Serial. println(”“Setting soft-AP ... 7);
boolean result = WiFi. softAP(ssid AP, password AP);
if (result) {
Serial. println(“Ready”) ;
Serial. println(String ("Soft-AP IP address = ”) + WiFi. softAPIP(). toString());
Serial. println(String ("MAC address = ”) + WiFi. softAPmacAddress().c _str());
Jelse{
Serial.println("Failed!”);
1
Serial.println("Setup End”);

void loop() {

1
Include WiFi Library header file of ESP32-S3.

! Hinclude <WiFi.h>

Enter correct AP name and password.

const char #*ssid AP = "WiFi Name”; //Enter the router name
. const char #*password AP = 712345678”; //Enter the router password
Set ESP32-S3 in AP mode.
[15 ] WiFi. node (WIFT_AP)
Configure IP address, gateway and subnet mask for ESP32-S3.
- WiFi. softAPConfig(local IP, gateway, subnet)

Turn on an AP in ESP32-S3, whose name is set by ssid_AP and password is set by password_AP.
- WiFi. softAP (ssid AP, password AP):

Any concerns? DX support@freenove.com
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Check whether the AP is turned on successfully. If yes, print out IP and MAC address of AP established by
ESP32-S3. If no, print out the failure prompt.

19 if (result) {
20 Serial. println(”"Ready”) ;
21 Serial. println(String ("Soft-AP IP address = ”) + WiFi.softAPIP(). toString());
22 Serial. println(String ("MAC address = ”) + WiFi. softAPmacAddress().c str());
23 Jelse
24 Serial.println(“Failed!”);
25 }
26 Serial. println(”“Setup End”);
Reference

Every time when using WiFi, you need to include header file "WiFi.h.".
softAP(ssid, password, channel, ssid_hidden, max_connection):
ssid: WiFi hotspot name
password: WiFi hotspot password
channel: Number of WiFi connection channels, range 1-13. The default is 1.
ssid_hidden: Whether to hide WiFi name from scanning by other devices. The default is not hide.
max_connection: Maximum number of WiFi connected devices. The range is 1-4. The default is 4.
softAPConfig(local_ip, gateway, subnet): set static local IP address.
local_ip: station fixed IP address.
Gateway: gateway IP address
subnet: subnet mask
softAP(): obtian IP address in AP mode
softAPdisconnect (): disconnect AP mode.

Any concerns? X support@freenove.com
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Project 5.3 AP+Station mode

Component List

ESP32-S3 WROOM x1 USB cable x1

13 12 11 10 3 4 3 8 18 17
m
il o
2
m
mje
g
N <
m
7 8 4 0 3 % 37 38

Component knowledge

AP+Station mode

In addition to AP mode and station mode, ESP32-S3 can also use AP mode and station mode at the same
time. This mode contains the functions of the previous two modes. Turn on ESP32-S3's station mode, connect
it to the router network, and it can communicate with the Internet via the router. At the same time, turn on
its AP mode to create a hotspot network. Other WiFi devices can choose to connect to the router network or
the hotspot network to communicate with ESP32-S3.
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Circuit

Connect Freenove ESP32-S3 to the computer using the USB cable.

3AON33x4 |
m: |! _‘Ea‘zedsi

Sketch

Sketch_05.3_AP_Station_mode

Sketch_30.3_AP Station | Arduing IDE 2.0.0 - O x
File Edit Sketch Tools Help
Select Board v
Sketch_30.3_AP_Station.ino
1 ----------------------------------------- I
2 Filename  : WiFi AP+Station Please enter the correct
3 Description : ESP32 connects to the v names and passwords of point
: |hL:L'|I:;_|_;l'_G' e Router and AP.
6 Rk soRR SRR Ok SO RO R R R RO R
7 #include <WiFi.h>
8
o] const char *ssid_Router = "¥EkEExEE” . SiEnter the router name
18 const char *password_Router =) "#*dsskes™ o JfFnter the router password
11 const char *ssid AP =f "WiFi_Name"; //Enter the router name
12 const char *password_AP = "12345678"; //Enter the router password
13
14 vold setup(){
15 Serial.begin(115288);
16 Serial.println("Setting soft-AP configuration ... ");
17 WiFi.disconnect();
18 WiFi.mode(WIFI_AP);
19 Serial.println("Setting soft-AP ... ");
20 boclean result = WiFi.softAP(ssid AP, password_AP);
21 if({result){
22 Serial.println("Ready™);
23 Serial.println(String("Soft-AP IP address = ") + WiFi.softAPIP().toString());
24 Serial.println(String("MAC address = ") + WiFi.softdAPmacAddress().c_str());
25 telse{
26 Serial.println("Failed!");
27 }

It is analogous to Project 5.1 and Project 5.2. Before running the Sketch, you need to modify ssid_Router,
password_Router, ssid_AP and password_AP shown in the box of the illustration above.

Any concerns? X support@freenove.com
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After making sure that Sketch is modified correctly, compile and upload codes to ESP32-S3 WROOM, open
serial monitor and set baud rate to 115200. And then it will display as follows:

Output  Serial Monitor ¥ O =

"""" Enter to send message to 'ESP3253 Dev Module' on "COM3 New Line * 115200 baud -
rzt:Oxl (POWEROH), boot: Ox8 (SPI_FAST FLASH EOOT)
SPIWE: Oxee

mode: DIO, clock diw:l

load: Ox3fce3808, len: Oxd3c

load: Ox403c9700, len: Oxbec

load: Ox403ccT00, len: OxZaldc

entry Ozd403c9848

Setting soft—AF configuration ..

Setting soft-AF ...

Reads

Soft—AF TF address = 192, 168.4.1

MAC address = TE:DF:4L:FD:FF:aC

Setting Station configuration ..
Commecting to FYI_Z. 4G

Connected, IP address
192, 168, 1, 233
Setup End

Ln 10, Col 44 UTF-8 $FESP32S3 Dev Moduleon COM2 [22 B

When observing the print information of the serial monitor, turn on the WiFi scanning function of your phone,
and you can see the ssid_AP on ESP32-S3.

< Wi-Fi

F
WiFi_Name =
Connected vé
FYI_2.4G =
Saved va

The following is the program code:
#include <WiFi.h>

const char *ssid Router Zxdckekksokk” s //Enter the router name

const char *password Router “swpooklekk” : //Enter the router password
const char *ssid AP = “WiFi Name”; //Enter the AP name

7123456787 : //Enter the AP password

const char s*password AP

void setup() {
Serial. begin(115200) ;

Serial. println(“Setting soft-AP configuration ... ”);

Any concerns? X support@freenove.com
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WiFi. disconnect () ;
WiFi. mode (WIFI_AP) ;
Serial. println(“Setting soft-AP ... 7);
boolean result = WiFi. softAP(ssid AP, password AP);
if (result) {
Serial. println(”Ready”) ;
Serial. println(String ("Soft-AP IP address = ”) + WiFi.softAPIP(). toString());
Serial.println(String ("MAC address = ”) + WiFi. softAPmacAddress().c str());
Jelse{
Serial.println(“Failed!”);

Serial. println(”\nSetting Station configuration ... ”);
WiFi. begin(ssid Router, password Router) ;
Serial. println(String ("Connecting to ”)+ ssid Router) ;
while (WiFi.status() !'= WL CONNECTED) {
delay (500) :
Serial. print(”.”);
}
Serial. println(”\nConnected, IP address: ”);
Serial. println(WiFi. localIP()) ;
Serial. println(“Setup End”);

void loop() {
}

Any concerns? X support@freenove.com
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Chapter 6 TCP/IP

In this chapter, we will introduce how ESP32-S3 implements network communications based on TCP/IP
protocol. There are two roles in TCP/IP communication, namely Server and Client, which will be implemented

respectively with two projects in this chapter.

Project 6.1 As Client

In this section, ESP32-S3 is used as Client to connect Server on the same LAN and communicate with it.

Component List

ESP32-S3 WROOM x1 USB cable x1

Component knowledge

TCP connection

Before transmitting data, TCP needs to establish a logical connection between the sending end and the
receiving end. It provides reliable and error-free data transmission between the two computers. In the TCP
connection, the client and the server must be clarified. The client sends a connection request to the server,
and each time such a request is proposed, a "three-times handshake" is required.

Three-times handshake: In the TCP protocol, during the preparation phase of sending data, the client and the
server interact three times to ensure the reliability of the connection, which is called "three-times handshake".
The first handshake, the client sends a connection request to the server and waits for the server to confirm.
The second handshake, the server sends a response back to the client informing that it has received the
connection request.

The third handshake, the client sends a confirmation message to the server again to confirm the connection.

Any concerns? X support@freenove.com
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Client Server

syn_sent
the first handshake i

= syn ™

syn_rcvd
the second handshake
ack+syn L

the third handshake established

ack

[\

established

TCP is a connection-oriented, low-level transmission control protocol. After TCP establishes a connection, the
client and server can send and receive messages to each other, and the connection will always exist as long
as the client or server does not initiate disconnection. Each time one party sends a message, the other party
will reply with an ack signal.

Client Server

established I I established

The client sends a data )
write

message, and the server 2
data
read
] V B

The server sends a data
- daa message, and the client

- ack =

read
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Install Processing
In this tutorial, we use Processing to build a simple TCP/IP communication platform.
If you've not installed Processing, you can download it by clicking https://processing.org/download/. You can

choose an appropriate version to download according to your PC system.

Processing p5js Processingpy Processing for Android Processing for Pi Processing Foundation
Cover Download Processing. Processing is available for Linux, Mac OS X, and
R Windows. Select your choice to download the software below.

Donate

Exhibition 3.54

Reference Windows 64-bi Linux 64-bi MacOS X
Ut Windows:

Tools

Environment

Tutorials

Examples » Github Read about the changes in 3.0. The list of revisions covers the differences
Books » Report Bugs between releases in detail.

» Wiki

» Supported

Platforms

Unzip the downloaded file to your computer. Click "processing.exe” as the figure below to run this software.

core 712116
java 2020/1/17 127
lib 2020/1/17 12:16
modes 712116
tools A7 12:16
@ processing.exe 2020/1/17 12:16
(55 processing-java.exe 2020/1/17 12116
[ revisions.txt 712:16

Any concerns? X support@freenove.com
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Use Server mode for communication
Install ControlP5.

€ sketch 170328a | Processing 3.3 — O >
File Edit Sketch Debug Tools Help

Run Ctrl+R
Present Cirl+Shift+R
Twealk Ctrl+Shift+T
Stop
Import Library... ; Add Library...
Show Sketch Folder  Ctrl+K
. DXF Export
Add File...
Metwork
@ Contribution Manager — O >
Libraries Modes Tools Examples Updates
Filter
Status Mame Author
Computational Geometry | A simple, lightweight librar... Mark Collins & Toru Hasegawa -
Console | A console, which can be drawn to the screen. Mathias Markl
ControlP5 | A GUI library to build custom user interface... L\\s Andreas Schlegel
CountdownTimer | A countdown timer which triggers c... Dong Hyun Choi
Culebra Behavior Library for Processing | A collection o.. Luis Quinones
ControlP5 2.2.6 Install [
Andreas Schlegel
2.2.6 available
A GUI library to build custom user interfaces for desktop and android mode. Update

Any concerns? X support@freenove.com
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Open the “Freenove_ESP32_S3_WROVER_Board\Sketches\Sketches\Sketch_06.1_WiFiClient\
sketchWiFi\sketchWiFi.pde", and click "Run".

€@ sketchWiFi | Processing 3.3.6

File Edit Sketch Debug Tools Help

sget(Textfield. class, "Local IP7). setTextiServer.ip());

The new pop-up interface is as follows. If ESP32-S3 is used as client, select TCP SERVER mode for sketchWiFi.

© sketchWiFi - X

TCP SERMER TCF LLES Server mode

Receiving

Local IP address
box

Local port

LOCAL PORT o
ear receive

LISTEHING CLEARRECY

Send box

Clear send

CLEARSEHD

Send button

When sketchWiFi selects TCP SERVER mode, ESP32-S3 Sketch needs to be changed according to
sketchWiFi's displaying of LOCAL IP or LOCAL PORT.

Any concerns? X support@freenove.com
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If ESP32-S3 serves as server, select TCP CLIENT mode for sketchWiFi.

o sketch\WiFi — e

TCF SERVER TCF CLIEHT Client mode

Remote I[P

REMOTE IP

REMOTE PORT

ezt |

When sketchWiFi selects TCP CLIENT mode, the LOCAL IP and LOCAL PORT of sketchWiFi need to be
changed according to the IP address and port number printed by the serial monitor.

Mode selection: select Server mode/Client mode.
IP address: In server mode, this option does not need to be filled in, and the computer will automatically
obtain the IP address.
In client mode, fill in the remote IP address to be connected.
Port number: In server mode, fill in a port number for client devices to make an access connection.
In client mode, fill in port number given by the Server devices to make an access connection.
Start button: In server mode, push the button, then the computer will serve as server and open a port number
for client to make access connection. During this period, the computer will keep monitoring.
In client mode, before pushing the button, please make sure the server is on, remote IP address
and remote port number is correct; push the button, and the computer will make access
connection to the remote port number of the remote IP as a client.
clear receive: clear out the content in the receiving text box
clear send: clear out the content in the sending text box
Sending button: push the sending button, the computer will send the content in the text box to others.

Any concerns? X support@freenove.com
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Circuit

Connect Freenove ESP32-S3 to the computer using the USB cable.

00
5V 14

" EISIEERE
m:liﬂ_zs-zsdsa

Sketch

Before running the Sketch, please open “sketchWiFi.pde.” first, and click “Run”.

€@ sketchWiFi | Processing 3.3.6 — O x

File Edit Sketch Debug Tools Help

sketchWiFi

The newly pop up window will use the computer’s IP address by default and open a data monitor port.

o sketch\WiFi

Next, open Sketch_06.1_WiFiClient.ino. Before running it, please change the following information based on
"LOCAL IP" and "LOCAL PORT" in the figure above.

Any concerns? X support@freenove.com
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File Edit Sketch Tools Help

Select Board -

Sketch_31.1_WiFiClient.ino ver
1 ------------------------------------------------------------------------ I
2 Filename : WiFi Client
3 Description : Use ESP32's WiFi client feature to connect and communicate with a remote IP.

4 Auther 2 reenove.com

5 Modification: 2822/18/31

6 FRRRRCRRAR RO R R SRR R AR R Rk R R R

7 #include <WiFi.h>»

8

9 const char *ssid Router mwEooorxst - MEnter the router name

18 const char *password_Router THdokakxxt . AFnter the router password

11 #define REMOTE_IP “HEREEEEE"  ®input the remote server which is you want to conn@
12 #define REMOTE_PORT 83888 A input the remote port which is the remote providg
13 WiFiClient client;

REMOTE_IP needs to be filled in according to the interface of sketchWiFi.pde. Taking this tutorial as an
example, its REMOTE_IP is “192.168.1.133". Generally, by default, the ports do not need to change its value.

Click LISTENING, turn on TCP SERVER's data listening function and wait for ESP32-S3 to connect.

LOCAL PORT

LISTEHIHG CLEARRECY

Compile and upload code to ESP32-5S3 WROOM, open the serial monitor and set the baud rate to 115200.
ESP32-S3 connects router, obtains IP address and sends access request to server IP address on the same LAN
till the connection is successful. When connect successfully, ESP32-S3 can send messages to server.

Any concerns? X support@freenove.com
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Output  Serial Monitor x ¥ @O =

Message (Ctrl + Enter to send message to 'ESP3253 Dev Module' on 'COM3 New Line v 115200 baud ~

192, 168. 1. 233

Connecting to 192,168, 1,139

Comnected

ESP-ROM: ezp3Zz23-20210327

Build: Mar 27 2021

rat:0xl (POWERON),.boot: Ox8 (SPI_FAST_FLASH_BOOT)
SPIWF: Oxee

mode: DI0, clock diwv:
load: Ox3fce3808, len: Oxd3c
load: Ox403c9700, len: Oxbec
load: Ox403cc700, Len: OxZadc
entry Oxd03c98d48

—

Waiting for WiFi... ..

WiFi comnected

IF address:

192, 168, 1. 233

Connecting to 1920 168, 1. 139
Comnected

Ln 11, Col 46 UTF-8 $FESP3253 DevModuleon COM3 23 B

ESP32-S3 connects with TCP SERVER, and TCP SERVER receives messages from ESP32-S3, as shown in the
figure below.

pod

LOCAL PORT

CLEARSEHD

Any concerns? X support@freenove.com
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Sketch_06.1_As_Client
The following is the program code:

#include <WiFi.h>

const char *ssid Router = “spiblkkk”: //Enter the router name

const char *password Router

ftdefine REMOTE 1P “xdlikkk” //input the remote server which is you want to connect

ftdefine REMOTE PORT 8888 //input the remote port which is the remote provide

WiFiClient client;

void setup() {
Serial. begin(115200) ;
delay (10) ;

WiFi. begin(ssid Router, password Router) ;
Serial. print ("\nWaiting for WiFi... 7);
while (WiFi.status() != WL_CONNECTED) {
Serial. print(”.”);
delay (500) ;
}
Serial. println(””);
Serial. println("WiFi connected”) ;
Serial.println("IP address: ”);
Serial. println(WiFi. localIP()) ;
delay (500) ;

Serial. print (“Connecting to ”);
Serial. println (REMOTE IP) ;

while (!client.connect (REMOTE IP, REMOTE PORT)) {

Serial. println(”Connection failed.”);

Serial. println(“Waiting a moment before retrying.

J

Serial. println(”Connected”) ;
client. print ("Hello\n”) ;

client. print ("This is my IP.\n”);

void loop() {
if (client.available() > 0) {
delay (20) ;
//read back one line from the server

String line = client. readString() ;

Serial. printIn(REMOTE IP + String(”:”) + line);

Txwdoollokk”; //Enter the router password

”) .
. i

Any concerns? DX support@freenove.com
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}

if (Serial.available() > 0) {
delay (20) ;
String line = Serial.readString() ;
client. print(line) ;

}

if (client.connected () == 0) {
client. stop() ;

WiFi. disconnect () ;

}
Add WiFi function header file.

! Hinclude <WiFi.h>

Enter the actual router name, password, remote server IP address, and port number.

const char *ssid Router = “sppklkxk”; //Enter the router name

const char *password Router = “sekkkxsik”; //Enter the router password

#tdefine REMOTE 1P Tserderiokk”  //input the remote server which is you want to connect
ttdefine REMOTE PORT 8888 //input the remote port which is the remote provide

Apply for the method class of WiFiClient.

! WiFiClient client:

Connect specified WiFi until it is successful. If the name and password of WiFi are correct but it still fails to
connect, please push the reset key.

WiFi. begin(ssid Router, password Router);
Serial. print ("\nWaiting for WiFi... 7);
while (WiFi.status() ! = WL CONNECTED) {
Serial.print(”.”);
delay (500) ;
}

Send connection request to remote server until connect successfully. When connect successfully, print out the

connecting prompt on the serial monitor and send messages to remote server.
while (!client.connect (REMOTE TP, REMOTE PORT)) {//Connect to Server

Serial. println(”Connection failed.”);
Serial.println("Waiting a moment before retrying...”);
1
Serial. println(“Connected”) ;

client. print ("Hello\n”);

When ESP32-S3 receive messages from servers, it will print them out via serial port; Users can also send
messages to servers from serial port.
if (client.available() > 0) {
delay (20) ;

//read back one line from the server

String line = client.readString();

Serial. println(REMOTE IP + String(”:”) + line);

Any concerns? DX support@freenove.com
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43 if (Serial.available() > 0) {

44 delay (20) ;

45 String line = Serial.readString():
46 client. print (line) ;

47 }

If the server is disconnected, turn off WiFi of ESP32-S3.
48 if (client.connected () == false) {
49 client. stop() ;

50 WiFi. disconnect () ;
51 }
Reference

Every time when using Client, you need to include header file "WiFi.h."
connect(ip, port, timeout)/connect(*host, port, timeout). establish a TCP connection.
ip, *host: ip address of target server
port: port number of target server
timeout: connection timeout
connected(): judge whether client is connecting. If return value is 1, then connect successfully; If return
value is 0, then fail to connect.
stop(): stop tcp connection
print(): send data to server connecting to client
available(): return to the number of bytes readable in receive buffer, if no, return to 0 or -1.
read(): read one byte of data in receive buffer
readString(): read string in receive buffer

Any concerns? X support@freenove.com
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Project 6.2 As Server

In this section, ESP32-S3 is used as a server to wait for the connection and communication of client on the

same LAN.

Component List

ESP32-S3 WROOM x1

I ;
[SAONS¥|

=

nhl 1

USB cable x1

—il:

Circuit

Connect Freenove ESP32-S3 to the computer using a USB cable.

H I
) ELGIEERF] |

In

=

Any concerns? X support@freenove.com
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Sketch

Before running Sketch, please modify the contents of the box below first.
Sketch_06.2_As_Server

8 #include <WiFi.h>»

2]

18  #define port &6

11 const char *ssid Router § TRkt s S input your wifi name

12 const char *password_Router o "#®&k&x&xx®-  /finput your wifi passwords
13 WiFiServer server(port); u
14

15 void setup()

16

17 Serial.begin(115288);

18 Serial.printf("\nConnecting to ");

19 Serial.println(ssid_Router);

20 WiFi.disconnect();

ki | Lid O i 34 Dimy i min s cianed Doggdmn’ s

Compile and upload code to ESP32-S3 WROOM board, open the serial monitor and set the baud rate to
115200. Turn on server mode for ESP32-S3, waiting for the connection of other devices on the same LAN.
Once a device connects to server successfully, they can send messages to each other.

If the ESP32-S3 fails to connect to router, press the reset button as shown below and wait for ESP32-S3 to
run again.

€9 comé - 0o X
Send
09:09:32.062 -»> & JuiDiO29LO%0%eCT S HAY 1 0Y0BYCYEQ_ROMOUST S TIBYIISTMT_OYMH_t40) ™

09:09:32.062 -» ciEYisVLOZRSWE'Oet, KIESwYYL0, tEE 000, B 000158 %, Yix'hBY } trv  SROO} frt " tR0VIOi DOttt
059:09:32.083 -> 0% ©9005%0at
09:058:33.766 -> Connecting to FYI_2.4G

09:09:34.900 = tuuuuesssnasasnasasasasasasiasassasasasasasassasassasasasasasassasassanssnsass
W

< >

[ duteserall []Bhor timestamp Hewline “~ | |115200 baud -~ Clear output
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Serial Monitor

3253 Dev Module' on "COM3 New Line *| 115200 baud ~

ESP-ROM: e=p32s3-20210327

Build: Mar 27 2021

rat:Oxl (POWERON), boot: 0x8 (SPI_FAST FLASH BOGT)
SPIWE: Oxee

mode: DIO, clock diw:l

load: Ox3fce3B08, len: Oxd3c

load: Ox403c9700, len: Oxbec

load: 0x403cc700, len: Ox2adc

entry Oxd03c98d48

Connecting to FYI_Z. 4G

WiFi comnected. IP address and
IF address: 192, 168.1.233 serial pOft
IP port: 80

Client connected.

Downloading index signature: library_index.json sig

ol 33 UTF-8 ¥ ESP3253 Dev Moduleon COM3 (33 B

Processing:

Open the “Freenove_ESP32_S3_WROVER_Board\Sketches\Sketches\Sketch_06.2_WiFiServer\
sketchWiFi\sketchWiFi.pde".

Based on the messages printed by the serial monitor, enter correct IP address and serial port in Processing to
establish connection and make communication.

@ sketchwiFi - X

Enter IP address and

serial port of the serial
monitor.

REMOTE PORT

_ COHHECT SERVER CLEARRECY!

CLERRSEHD

Any concerns? X support@freenove.com
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The following is the program code:

#include <WiFi.h>

fidefine port 80

const char #*ssid Router = "xppollokx” ;. //input your wifi name

const char *password Router

WiFiServer server (port);

void setup()

{

Serial. begin(115200) ;
Serial. printf (“\nConnecting to ”);
Serial. println(ssid Router) ;
WiFi. disconnect () ;
WiFi.begin(ssid Router, password Router) ;
delay (1000) ;
while (WiFi.status() != WL_CONNECTED) {
delay (500) ;
Serial.print (”.”);
}
Serial.println(””);
Serial. println("WiFi connected.”);
Serial.print (“IP address: ”);
Serial. println(WiFi. localIP());
Serial. printf (“IP port: %d\n”, port) ;
server. begin (port) ;

WiFi. setAutoReconnect (true) ;

void loop() {

WiFiClient client = server.accept();

if (client) {
Serial. println(“Client connected.”);
while (client.connected()) f{
if (client.available()) f{

client

Serial.println(client. readStringUntil( \n’)); // print it out the serial monitor

while(client. read () >0) ;
J
if (Serial. available()) {

serial monitor

client. print (Serial. readStringUntil C\n’)); // print it out the client

while (Serial. read () >0) ;

“kkkkkxxx”;  //input your wifi passwords

// listen for incoming clients

// if you get a client

// loop while the client’s connected

// if there’s bytes to read from the

// clear the wifi receive area cache

// if there’s bytes to read from the

// clear the wifi receive area cache

Any concerns? DX support@freenove.com
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}
client. stop() ; // stop the client connecting

Serial.println(“Client Disconnected.”);

}
Apply for method class of WiFiServer.
- WiliServer server (port) ; //Apply for a Server object whose port number is 80
Connect specified WiFi until it is successful. If the name and password of WiFi are correct but it still fails to

connect, please push the reset key.

WiFi. disconnect () ;
WiFi. begin(ssid Router, password Router) ;
delay (1000) ;
while (WiFi.status() != WL CONNECTED) f{
delay (500) ;
Serial.print(”.”);
}
Serial. println(””);
Serial. println("WiFi connected.”);
Print out the IP address and port number of ESP32-S3.
Serial. print ("IP address: 7);
Serial. println (WiFi. localIP()); //print out IP address of ESP32-S3
Serial. printf (“IP port: %d\n”, port) ; //Print out ESP32-S3’ s port number

Turn on server mode of ESP32-S3, turn on automatic reconnection.

server. begin() ; //Turn ON ESP32-S3 as Server mode
WiFi. setAutoReconnect (true) ;

When ESP32-S3 receive messages from servers, it will print them out via serial port; Users can also send

messages to servers from serial port.

if (client.available()) { // if there’s bytes to read from the
client
Serial.println(client. readStringUntil (' \n’)); // print it out the serial monitor
while(client. read () >0) ; // clear the wifi receive area cache
1
if(Serial. available()) { // if there’s bytes to read from the
serial monitor
client. print (Serial. readStringUntil C\n’)); // print it out the client

while(Serial. read () >0) ; // clear the wifi receive area cache

Any concerns? DX support@freenove.com


http://www.freenove.com/

B www .freenove.com Chapter 6 TCP/IP

Reference
Class Server |
Every time use Server functionality, we need to include header file"WiFi.h".
WiFiServer(uintl6_t port=80, uint8_t max_clients=4): create a TCP Server.
port: ports of Server; range from 0 to 65535 with the default number as 80.
max_clients: maximum number of clients with default number as 4.
begin(port): start the TCP Server.
port: ports of Server; range from 0 to 65535 with the default number as 0.
setNoDelay(bool nodelay): whether to turn off the delay sending functionality.
nodelay: true stands for forbidden Nagle algorithm.
close(): close tcp connection.
stop(): stop tcp connection.

Any concerns? X support@freenove.com
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Chapter 7 Camera Web Server

In this section, we'll use ESP32-S3's video function as an example to study.

Project 7.1 Camera Web Server

Connect ESP32-S3 using USB and check its IP address through serial monitor. Use web page to access IP
address to obtain video and image data.

Component List

ESP32-S3 WROOM x1 USB cable x1

OOOOOOOQ??%OO%Q?QOOO
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Circuit

Connect Freenove ESP32-S3 to the computer using the USB cable.
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Sketch

Sketch _07.1 _As_CameraWebServer

() Sketch_32.1_CameraWebServer | Arduino IDE 2.0.0 — O *
File Edit Sketch Tools Help

Sketch_32.1_Camera\WebServerino  esp_camera h sdkconfig.h sensorh app_httpd.cpp  camera_indexh  camera_pins.h

11

12
13
14 piiinbiiiemniaieiieish ) B
15| #define CAMERA_MODEL_ESP3253_EYE //
16 i

i ICRA_MODCC |
17

18
19
28
21
22
23
24
25
26
27
23 #include "
29
38
31 'y
32 /] ====s====s=========
33 const char* ssid = "HekEkdkRkERREY
34 const char® password = "FFFERREREEn .
EL
36 void startCameraServer();

rsion B Has PSRAM

5

Before running the program, please modify your router’'s name and password in the box shown in the
illustration above to make sure that your Sketch can compile and work successfully.

Compile and upload codes to ESP32-S3, open the serial monitor and set the baud rate to 115200, and the
serial monitor will print out a network link address.

Output  Serial Monitor x ¥ QO =

New Line ¥ | 115200 baud o

ESP-ROM: esp32=3-20210327

Build: Mar 27 2021

rat:Oxl (POWERON),boot: 0x8 (SPI_FAST_FLASH BOOT)
SPIWP: Oxee

mode: IO, clock div:l

load: Ox3fce3B08, len: Oxdic

load: 0x403c9700, len: Oxbec

load: Oxd03ccV00, len: Ox2alc

erntry Oxd403098d48

WiFi connected
Camera Ready! Use "http://192.168.1.233 to connect

Ln 34, Col 36 UTF-8 #ESP32S3 Dev Moduleon COM3 22 B

If your ESP32-S3 has been in the process of connecting to router, but the information above has not been
printed out, please re-check whether the router name and password have been entered correctly and press
the reset key on ESP32-5S3 WROOM to wait for a successful connection prompt.
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Open a web browser, enter the IP address printed by the serial monitor in the address bar, and access it.
Taking the Google browser as an example, here's what the browser prints out after successful access to ESP32-

S3's IP.
enter |IP address

select pixel of the picture

@ ESP32 OV2460 x  +

< C ® Notsecure | 192.168.1.233
= Toggle OV2640 settings

Resolution VGA(B40x480) v

adjust camera parameters Quality 10
Brightness

Contrast
Saturation
Special Effect
AWB

AWB Gain

WB Mode
AEC SENSOR
AEC DSP

AE Level

AGC

Gain Ceiling
BPC

WPC

Raw GMA
Lens Correction set camera left and
H-Mirror right, up and down
V-Flip [ J
DCW (Downsize EN) [ ]
Color Bar 9o

Face Detection [ ]

Face Recognition [ ]

crop the picture turn on video

Get Still Start Stream
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Click on Start Stream. The effect is shown in the image below.
@ ESP32 0V2460 x  +

< C  ©® Notsecure | 192.168.1.233

= Toggle OV2640 settings

Resolution
Quality 10¢{ —63
Brightness -2 2
Contrast -2 2
Saturation -2 2
Special Effect
AWB

AWB Gain

WB Mode

AEC SENSOR

AEC DSP

AE Level

AGC

Gain Ceiling

BPC

WPC

Raw GMA

Lens Correction

H-Mirror

V-Flip

DCW (Downsize EN)

Color Bar

Face Detection

Face Recognition o

Get Still Start Stream

Note: If sketch compilation fails due to ESP32-S3 support package, follow the steps of the image to
open the CameraWebServer. This sketch is the same as described in the tutorial above.

& Knob | Arduino 1.8.16
File Edit Sketch Tools Help
MNew Ctrl+MN
Open... Ctrl+0O
Open Recent
Sketchbook »
Examples £ ntiometer (variable resistor
Close Ctrl+W ONSServer on-ivrea.it/m.rinott:
EEPROM >
Save Ctrl+S - | |
A Out »
Save As... Ctrl+5Shift+5 naogLu
ESP32 Async UDP Camera { CameraWebServer
Page Setup  Ctrl+Shift+P ESP32 Azure loT Arduino ChiplD >
Print Ctrl+P ESP32 BLE Arduino DeepSlesp
ESPmDMNS
Preferences Cirl+Comma - Bl ’
at FreeRTOS
Quit Ctrl+Q HTTPClient GPIO s
o L o HallSensor
12 Bervo myservo; H-l_l'PUpdateSenrer 125 N EWvo
13 MNetBIOS
. ) ResetReason )
14 int potpin = AQ; Preferences RMT tentiometer
*
15 int wal; A SD{esp32) . log pin
Time ¥
16 SD_MMC
. . Timer »
178void setup() { SimpleBLE
o Touch > .
18 mvservo. . attac 5PI O the serwvo obdect
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The following is the main program code. You need include other code files in the same folder when write

your own code.

#include “esp camera.h”

#include <WiFi.h>

//
// Select camera model
//
//#define CAMERA MODEL WROVER KIT // Has PSRAM

//#define CAMERA MODEL ESP EYE // Has PSRAM

#tdefine CAMERA MODEL ESP32S3 EYE // Has PSRAM

//#define CAMERA MODEL M5STACK PSRAM // Has PSRAM

//#define CAMERA MODEL M5STACK V2 PSRAM // M5Camera version B Has PSRAM
//#define CAMERA MODEL M5STACK WIDE // Has PSRAM

//#define CAMERA MODEL M5STACK ESP32CAM // No PSRAM

//#define CAMERA MODEL M5STACK UNITCAM // No PSRAM

//#define CAMERA MODEL AI THINKER // Has PSRAM

//#define CAMERA MODEL TTGO T JOURNAL // No PSRAM

// #*% Espressif Internal Boards %

//#define CAMERA MODEL ESP32 CAM BOARD

//#define CAMERA MODEL ESP32S2 CAM BOARD

//#define CAMERA MODEL ESP32S3 CAM LCD

#include “camera pins.h”

//

// Enter your WiFi credentials

//

const char* ssid = Pdektpoiololor”

const char* password = “skkkssnx”

void startCameraServer () ;

void setup() {
Serial. begin(115200) ;
Serial. setDebugOutput (true) ;
Serial.printin();

camera config t config;
config. ledc channel = LEDC CHANNEL O;
config. ledc timer = LEDC TIMER O;
config. pin dO0 = Y2 GPIO NUM;
Y3_GPIO_NUM;

Y4 GPTO_NUM;

config. pin dl

config. pin d2
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Y5 _GPIO_NUM;

config.pin d4 = Y6 GPIO NUM,;

config.pin d5 = Y7 GPIO NUM,;

Y8 GPIO_NUM;

config.pin d7 = Y9 GPIO NUM;
config. pin xclk = XCLK GPIO NUM;
config. pin pclk = PCLK GPIO NUM;
config. pin vsync = VSYNC GPIO NUM;
config. pin href = HREF GPIO NUM;
config. pin sccb sda = SIOD GPIO NUM;
config. pin sccb _scl = SIOC GPIO NUM;
config. pin pwdn = PWDN GPIO NUM;
config. pin reset = RESET GPIO NUM;
config. xclk freq hz = 20000000;

config. frame size = FRAMESIZE UXGA;
config. pixel format = PIXFORMAT JPEG; // for streaming
config. grab mode = CAMERA GRAB WHEN EMPTY;
config. fb location = CAMERA FB IN PSRAM;
config. jpeg quality = 12;

config. pin d3

config. pin d6

config. fb count = 1;

// if PSRAM IC present, init with UXGA resolution and higher JPEG quality
// for larger pre—allocated frame buffer.
if (psramFound ()) {
config. jpeg quality = 10;
config. fb _count = 2;
config. grab mode = CAMERA GRAB LATEST;
} else {
// Limit the frame size when PSRAM is not available
config. frame size = FRAMESIZE SVGA;
config. fb_location = CAMERA_FB_ IN DRAM;

// camera init
esp err t err = esp camera init (&config):
if (err != ESP OK) {
Serial. printf (“Camera init failed with error 0x%x”, err);

return;

sensor t * s = esp camera sensor get();
// initial sensors are flipped vertically and colors are a bit saturated

s—>set vflip(s, 1); // flip it back

s—>set brightness(s, 1); // up the brightness just a bit

Any concerns? DX support@freenove.com
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s—>set saturation(s, —1); // lower the saturation

WiFi. begin(ssid, password);

WiFi. setSleep(false) ;

while (WiFi.status() != WL _CONNECTED) {
delay (500) ;

Serial.print (".”);

}

while (WiFi.STA.hasIP() != true) {
delay (500) ;

” on

Serial. print (”.”);

Serial.printIn(””);

Serial. println ("WiFi connected”) ;

startCameraServer () ;

Serial. print ("Camera Ready! Use http://”);
Serial. print (WiFi. locallP());

Serial.println(” to connect”);

void loop() {

// Do nothing. Everything is done in another task by the web server
delay (10000) ;

1

—
—

Add procedure files and API interface files related to ESP32-S3 camera.

#include “esp camera.h”

#tinclude <WiFi.h>

#tdefine CAMERA_MODEL_ESP32S3_EYE // Has PSRAM

#include ”“camera pins.h”

Enter the name and password of the router

const char *ssid = “plkdolkk” ; //input your wifi name

const char #*password = "swtokktolk”;  //input your wifi passwords

Initialize serial port, set baud rate to 115200; open the debug and output function of the serial.
Serial. begin(115200) ;
Serial. setDebugOutput (true) ;

Serial. println() ;

Any concerns? DX support@freenove.com
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Configure parameters including interface pins of the camera. Note: It is generally not recommended to change
them.

camera config t config;
config. ledc channel = LEDC CHANNEL 0;
config. ledc timer = LEDC TIMER O;
config.pin d0 = Y2 GPIO NUM;
config.pin dl = Y3 GPIO NUM;
config.pin d2 = Y4 GPIO NUM,;
config.pin d3 = Y5 GPIO NUM;
config.pin d4 = Y6 GPIO NUM,;
config.pin d5 = Y7 GPIO NUM;
config.pin d6 = Y8 GPIO NUM;
config. pin d7 = Y9 GPIO NUM;
config. pin xclk = XCLK GPIO NUM;
config. pin pclk = PCLK GPIO NUM;
config. pin _vsync = VSYNC GPIO NUM;
config. pin_href = HREF GPIO NUM;

config. pin_sccb sda = SIOD GPIO NUM;
config. pin_scch scl SIOC GPIO NUM;
config. pin pwdn = PWDN GPIO NUM;
config. pin reset = RESET GPIO NUM;
config. xclk freq hz = 20000000;

config. frame size = FRAMESIZE UXGA;
config. pixel format = PIXFORMAT JPEG; // for streaming
config. grab mode = CAMERA GRAB WHEN EMPTY;
config. fb location = CAMERA FB IN PSRAM;

config. jpeg quality = 12;

config. fb _count = 1;

ESP32-S3 connects to the router and prints a successful connection prompt. If it has not been successfully
connected, press the reset key on the ESP32-S3 WROOM.
WiFi. begin(ssid, password) ;
WiFi. setSleep(false);

while (WiFi.status() != WL_CONNECTED) {
delay (500) ;
Serial. print (”.”);

}

while (WiFi.STA.hasIP() != true) {
delay (500) ;

Serial. print (”.”);

Serial.println(””);

Serial. println ("WiFi connected”) ;

Any concerns? X support@freenove.com
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Open the video streams server function of the camera and print its IP address via serial port.

startCameraServer () ;

Serial. print ("Camera Ready! Use http://”);
Serial. print (WiFi. locallP());

Serial.println(” to connect”);

Configure the display image information of the camera.

The set_vflip() function sets whether the image is flipped 180°, with 0 for no flip and 1 for flip 180°.
The set_brightness() function sets the brightness of the image, with values ranging from -2 to 2.

The set_saturation() function sets the color saturation of the image, with values ranging from -2 to 2.

sensor t % s = esp_camera_sensor_get();
s—>set vflip(s, 1); //flip it back
s—>set brightness(s, 1); //up the blightness just a bit

s—>set_saturation(s, —1); //lower the saturation

Modify the resolution and sharpness of the images captured by the camera. The sharpness ranges from 10 to
63, and the smaller the number, the sharper the picture. The larger the number, the blurrier the picture. Please
refer to the table below.

config. frame size = FRAMESIZE VGA;
config. jpeg quality = 10;

Reference

Image resolution Sharpness Image resolution Sharpness
FRAMESIZE_96x96 96x96 FRAMESIZE_HVGA 480x320
FRAMESIZE_QQVGA 160x120 FRAMESIZE_VGA 640x480
FRAMESIZE_QCIF 176x144 FRAMESIZE_SVGA 800x600
FRAMESIZE_HQVGA 240x176 FRAMESIZE_XGA 1024x768
FRAMESIZE_240x240 240x240 FRAMESIZE_HD 1280x720
FRAMESIZE_QVGA 320x240 FRAMESIZE_SXGA 1280x1024
FRAMESIZE_CIF 400x296 FRAMESIZE_UXGA 1600x1200

We recommend that the resolution not exceed VGA(640x480).

Any concerns? X support@freenove.com
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Project 7.2 Video Web Server

Connect to ESP32-S3 using USB and view its IP address through a serial monitor. Access IP addresses through
web pages to obtain real-time video data.

Component List

ESP32-S3 WROOM x1 USB cable x1 SDcard x1
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Circuit

Connect Freenove ESP32-S3 to the computer using the USB cable.
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Sketch

Sketch_07.2_As_VideoWebServer

() Sketch_32.2_As VideoWebServer | Arduino IDE 2.0.0 — O *
File Edit Sketch Tools Help
Sketch_32.2_As_VideoWebServerino  app_httpd.cpp  camera_pins.h ees

1 :

2

3 on the web

4

5

6

7 #include "esp_camera.h”

8 #include <WiFi.h>

g

18 // Select camera model

11 #define CAMERA_MODEL_ESP32S53_EYE // Has PSRAM

12

13 #include "camera_pins.h"

14

15 const char* ssid = MRERlkoco®t s [/input your

16 J const char* password = "#**EkkExr oS finput your

17

18 void startCameraServer();

19

28 void setup() {

21 Serial.begin(115288);

22 Serial.setDebugOutput(true);

23 Serial.println(),

24

25 camera_config_t config; -

Before running the program, please modify your router’'s name and password in the box shown in the
illustration above to make sure that your Sketch can compile and work successfully.

Compile and upload codes to ESP32-S3, open the serial monitor and set the baud rate to 115200, and the
serial monitor will print out a network link address.

SD_MMC Card Tspe: SDSC
SD_MMC Card Size: 961ME
Total zpace: OBSME
Tzed =space: 15ME
Femowing Dir: fwideo
rmdir failed

Creating Dir: fwideo
Dir created

ViFi connected

[ 15431 [1] [app_httpd. cpp: 305] startCameraServer(): [] Starting web server on port: ~80°

[ 1845] [I] [app_httpd. cpp: 315] startCameraServer(): [] Starting stream server om port: ~81°
Camera Ready! Use "http: /7192, 168. 1. 2337 to connect

Ln14,Col 25 UTF-8 #ESP3253 DevModuleon COM3 (22 B

If your ESP32-S3 has been in the process of connecting to router, but the information above has not been
printed out, please re-check whether the router name and password have been entered correctly and press
the reset key on ESP32-5S3 WROOM to wait for a successful connection prompt.

Any concerns? X support@freenove.com
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Open a web browser, enter the IP address printed by the serial monitor in the address bar, and access it.
Taking the Google browser as an example, here's what the browser prints out after successful access to ESP32-
S3's IP.

The effect is shown in the image below.

= O X
@ Video Streaming Demonstrati X Ay b
Enter IP address.
< C A == 192.168.1.233 B e * 0O & :

Video Streaming Demonstration

Save it to SDcard.

Save it to SDcard

The following is the main program code. You need include other code files in the same folder when write
your own code.

1 #include “esp camera.h”

2 #include <WiFi.h>

3

4 // Select camera model

5 #tdefine CAMERA_MODEL_ESP32S3 EYE // Has PSRAM
6 #include “camera pins.h”

7

Any concerns? X support@freenove.com
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const char¥ ssid = Tkl //input your wifi name
const char* password = “siolkdk”;  //input your wifi passwords

void startCameraServer () ;

void setup() {
Serial. begin (115200) ;
Serial. setDebugOutput (true) ;
Serial. println();

camera config t config;
config. ledc channel = LEDC CHANNEL 0;
config. ledc timer = LEDC TIMER O;
config. pin dO0 = Y2 GPIO NUM;
config. pin dl = Y3 GPIO NUM;
config.pin d2 = Y4 GPIO NUM;
config. pin d3 = Y5 GPIO NUM;
config. pin d4 = Y6 GPIO NUM;
config. pin db = Y7 GPIO NUM;
config. pin d6 = Y8 GPIO NUM;
config. pin d7 = Y9 GPIO NUM;
config. pin xclk = XCLK GPIO NUM;
config. pin pclk = PCLK GPIO NUM;
config. pin _vsync = VSYNC GPIO NUM;
config. pin_href = HREF GPIO NUM;
config. pin _sccb sda = SIOD GPIO NUM;
config. pin _sccb scl = SIOC GPIO NUM;
config. pin _pwdn = PWDN GPIO NUM;
config. pin reset = RESET GPIO NUM;
config. xclk freq hz = 20000000;

config. frame size = FRAMESIZE UXGA;
config. pixel format = PIXFORMAT JPEG; // for streaming
config. grab_mode = CAMERA_GRAB_WHEN_EMPTY;
config. fb_location = CAMERA_FB_IN_PSRAM;
config. jpeg quality = 12;

config. fb _count = 1;

// if PSRAM IC present, init with UXGA resolution and higher JPEG quality
// for larger pre—allocated frame buffer.
if (psramFound ()) {
config. jpeg quality = 10;
config. fb count = 2;
config. grab mode = CAMERA GRAB LATEST;
} else {
// Limit the frame size when PSRAM is not available

Any concerns? X support@freenove.com
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config. frame size = FRAMESIZE SVGA;
config. fb location = CAMERA FB IN DRAM;

// camera init
esp err t err = esp camera init(&config) ;
if (err != ESP OK) {
Serial. printf (“Camera init failed with error Ox%x”, err);

return;

sensor t * s = esp_camera_sensor_get () ;

// initial sensors are flipped vertically and colors are a bit saturated
s—>set vflip(s, 1); // flip it back

s—>set brightness(s, 1); // up the brightness just a bit

s—>set saturation(s, 0); // lower the saturation

WiFi. begin(ssid, password);

while (WiFi.status() != WL _CONNECTED) {
delay (500) ;
Serial. print(”.”);

}

Serial.println(””);

Serial. println("WiFi connected”) ;

startCameraServer () ;

Serial. print ("Camera Ready! Use http://”);
Serial. print (WiFi. localIP());

Serial.println(” to connect”);

void loop() {
// put your main code here, to run repeatedly:
delay (10000) ;

Any concerns? DX support@freenove.com
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Configure parameters including interface pins of the camera. Note: It is generally not recommended to change
them.

camera config t config;
config. ledc channel = LEDC CHANNEL 0;
config. ledc timer = LEDC TIMER O;
config.pin d0 = Y2 GPIO NUM;
config.pin dl = Y3 GPIO NUM;
config.pin d2 = Y4 GPIO NUM,;
config.pin d3 = Y5 GPIO NUM;
config.pin d4 = Y6 GPIO NUM,;
config.pin d5 = Y7 GPIO NUM;
config.pin d6 = Y8 GPIO NUM;
config. pin d7 = Y9 GPIO NUM;
config. pin xclk = XCLK GPIO NUM;
config. pin pclk = PCLK GPIO NUM;
config. pin _vsync = VSYNC GPIO NUM;
config. pin_href = HREF GPIO NUM;

config. pin_sccb sda = SIOD GPIO NUM;
config. pin_scch scl SIOC GPIO NUM;
config. pin pwdn = PWDN GPIO NUM;
config. pin reset = RESET GPIO NUM;
config. xclk freq hz = 20000000;

config. frame size = FRAMESIZE UXGA;
config. pixel format = PIXFORMAT JPEG; // for streaming
config. grab mode = CAMERA GRAB WHEN EMPTY;
config. fb location = CAMERA FB IN PSRAM;
config. jpeg quality = 12;

config. fb _count = 1;

ESP32-S3 connects to the router and prints a successful connection prompt. If it has not been successfully
connected, press the reset key on the ESP32-S3 WROOM.

WiFi. begin(ssid, password) ;

while (WiFi.status() != WL_CONNECTED) {
delay (500) ;
Serial. print (”.”);

}

Serial.println(””);

Serial. println ("WiFi connected”) ;

Open the video streams server function of the camera and print its IP address via serial port.

startCameraServer () ;

Serial. print (“Camera Ready! Use "http://”);
Serial. print (WiFi. localIP()) ;

Serial.println(” to connect”);

Any concerns? DX support@freenove.com
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Project 7.3 Camera and SDcard

In this chapter, we continue to use the camera and SD card. We will use the onboard button as the shutter.
When the button is pressed, the ESP32-S3 takes a photo and stores the photo in the SD folder.

Component List

ESP32-S3 WROOM x1 USB cable x1 SDcard x1
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Circuit

Connect Freenove ESP32-S3 to the computer using the USB cable.
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Sketch

This code uses a library named "Freenove_WS2812_Lib_for_ESP32", if you have not installed it, please do so
first.

Library is an important feature of the open source world, and we know that Arduino is an open source platform
that everyone can contribute to. Libraries are generally licensed under the LGPL, which means you can use
them for free to apply to your creations.

How to install the library

There are two ways to add libraries.

The first way, open the Arduino IDE, click Sketch = Include Library = Manager Libraries.

(&) Sketch_06.1_LEDPixel | Arduino IDE 2.0.0 l Manage Libraries... ' Ctrl+Shift+ — ] x

File Edit Sketch Tools Help

Add ZIP Library...
Verify/Compile Ctrl+R
Cirl+U Arduino libraries

Q

Upload
“ Configure And Upload ArduinoCTA
Upload Using Programmer Ctrl+Shift+U Arduing_Builtln -
Export Compiled Binary Alt+Ctrl+5 AsyncUDP
BLE

Cptimize for Debugging
BluetoothSerial
Show Sketch Folder Alt+Ctrl+ K DNSServer 8 led strip

EEPROM
In the pop-up window, Library Manager, search for the name of the Library, “Freenove WS2812 Lib for ESP32".
Then click Install.

Include Library 2

& Sketch_06.1_LEDPixel | Arduino IDE 2.0.0 - [m} x
File Edit Sketch Tools Help

LIBRARY MANAGER Sketch_06.1_LEDPixel.ino
I Freenove I f 20
Type All v =3 #include "Freenove_W52812_Lib_for_ESP32.h"
Topic: Al v ?
1@ #define LEDS_COUNT 28
[[Ih Freenove VK16K33 Lib by 11 #define LEDS5_PIN 2 e Freenove 8 led strip
Freenove 12 #define CHANNEL @
Arduing library for Freenove 13
VK16K33 Lib. . ~ _ _ _
Arduino library for Freenove 14 Freenove ESP32_WS2812 strip = Freenove ESP32_lWS2812(LEDS_COUNT, LEDS_PIN, CHANNEL, TYPE_GRB);
VK16K33 Lib.<br /> 15
More info 16  int m_color[5][3] = { {255, e, @}, {@, 255, @}, {@, @, 255}, {255, 255, 255}, {0, @, @} };
17 int delayval = 1@@;
Freenove W52812 Lib for 18

ESP32 by Freenove

This is an Arduino library for
controlling ws2812b led on 28
esp32. 21
An Arduino library for WS52812 22 1
led on ESP32.<br />

19 void setup() {
strip.begin();
strip.setBrightness({18);

23 void loop() {

More info

24 for (int j = 8; j < 5; j++) {
105w (_INSTALL 25 for (int i = @; i < LEDS_COUNT; i++) {

ae it rndl adraT aaRataf ) e calanl2TTAT o cnTawl 27747 o cnTanl21TATY ., Crnt cnlam dndn

The second way, open Arduino IDE, click Sketch=>Include Library=>Add .ZIP Library, Inthe pop-up window,
find the file named “./Libraries/Freenove_WS2812_Lib_for_ESP32.Zip" which locates in this directory, and
click OPEN.

Sketch_06.1_LEDPixel | Arduino IDE 2.0.0 Manage Libraries... Ctrl+Shift+|

File Edit Sketch Tools Help

Add ZIP Library... ]
Verify/Compile Ctrl+R

Upload Ctrl+U Arduino libraries

Configure And Upload ArduineCTA

Any concerns? X support@freenove.com
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Sketch_07.3_Camera_SDcard

& Sketch_32.3_Camera_SDcard | Arduino IDE 2.0.0
File Edit Sketch Tools Help

¥ ESP3253 Dev Module -

Compile and upload the code to the ESP32-S3.

Sketch_32.3 Camera_SDcard.ino  camera_pinsh  sd_read_write cpp
1
2
3
4
5
6
7 e "esp_camera.h"”
8 # AMERA_MODEL_ESP3253_EYE
9 ‘camera_pins.h"
1@ "Wws2812.h"
11 "sd_read_write.h”
12
132 #define BUTTON_PIN @
14
15 roid setup() {
16 Serial.begin(1152@8);
17 Serial.setDebugOutput(false);
18 Serial.println();
19 pinMode (BUTTON_PIN, INPUT_PULLUP);
28 Wws2812Init();
21 sdmmcInit();
22
23 createDir(SD_MMC, "/camera™);
A P o A ad E T Pl L L AN .

If your camera is not installed properly, causing the camera to fail to initialize, or you have not inserted the

SD card into the ESP32-S3 in advance, the on-board colored lights will turn on red as a reminder. If all is well,
the onboard colored light will light up green. When the onboard BOOT button is pressed, the ESP32-S3 will
capture the current camera image and save it in the "Camera” folder of the SD card. At the same time, the

onboard LED lights up blue, and returns to green after taking a photo.

| ESP32-53 |WROOM |
[FRENOVEY

g g
=
& g

Any concerns? X support@freenove.com
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As shown in the image below, after uploading the code to the ESP32-S3, the ESP32-S3 will automatically
create a folder named "camera" in the SD card. Every time the BOOT button is pressed, the on-board colored
light turns on blue, and ESP32-S3 collects a photo information and stores it in the "camera" folder. Press the
button once to take a photo.

When we press the RST button to reset the ESP32-S3, we can see that there are some photo files in the SD
card folder. These photos you can read directly through the card reader.

Output ~ Serial Monitor 3 v O =

Message (Ctrl + Enter to send message to 'ESP3253 Dev Module' on 'COM3') New Line T | 115200 baud *

SD_WMC Card Type: 3SDSC
SD_NMC Card Size: 951NE
Total zpace: 958ME

Uszed space: 14MB The SD card information when press RST button.

Creating Dir: fcamera

Dir created

Listing directory: fcamera

Camera configuration complete! The information when press BOOT

[ Saved file to path: Scamera/0. jpg ] button to takge a picture.
ESP-EOM: egp3ds3-20210327

Build: Mar 27 2021
rzt: Oxl (POWERON),boot: OxS (SPI_FAST_FLASH BOOT)
SPIWE: Oxee

mode: DIO, clock diw: 1

load: 0x3fce3808, len: Ox43c

load: 0x403c9700, len: Ozxbec

load: 0x403cc700, len: Ox2ade

entry Ox403c98d8

SD_MMC Card Type: SDSC
SD_MMC Card Size: 961NE
Total zpace: 958ME
Uzed zpace: 14ME
Creating Dir: sfcamera

Information when click RST button again.

Dir created

Listing directory: fcamera
FILE: 0.jpz SIIE: 25390

Camera configuration complete!

Ln 24 Col31 UTF-2 $EESP3253 Dev Module on COM3 (23 B
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The following is the main program code. You need include other code files in the same folder when write
your own code.

#include “esp camera.h”

#define CAMERA_MODEL_ESP32S3_EYE
#include “camera pins.h”
#tinclude “ws2812.h”

#include ”sd read write.h”
ftdefine BUTTON PIN O

void setup() {
Serial. begin (115200) ;
Serial. setDebugOutput (false) ;
Serial.println();
pinMode (BUTTON PIN, INPUT PULLUP);
ws2812Init () ;
sdmmcInit () ;
//removeDir (SD_MMC, ”/camera”) ;
createDir (SD MMC, ”/camera”);
listDir (SD MMC, ”/camera”, 0);
if (cameraSetup ) ==1) {
ws2812SetColor (2) ;
}
else{
ws2812SetColor (1) ;

return;

void loop() {
if (digitalRead (BUTTON_PIN)==LOW) {
delay (20) ;
if (digitalRead (BUTTON PIN)==LOW) {
ws2812SetColor (3) ;
while (digitalRead (BUTTON PIN)==LOW) ;
camera fb t * fb = NULL;
fb = esp camera fb get();
if (fb != NULL) {
int photo index = readFileNum(SD MMC, ”/camera”);
if (photo index!=-1)
{
String path = ”/camera/” + String(photo index) +”. jpg”;
writejpg (SD MMC, path.c str(), fb—>buf, fb—>len);

Any concerns? DX support@freenove.com
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esp_camera_fb_return (fb) ;
}
else {
Serial.println(”Camera capture failed.”);
}
ws2812SetColor (2) ;

int cameraSetup (void) {
camera config t config;
config. ledc _channel = LEDC CHANNEL O;
config. ledc timer = LEDC TIMER O;
config. pin dO = Y2 GPIO NUM;
config. pin dl = Y3 GPIO NUM;
config. pin d2 = Y4 GPIO NUM;
config. pin d3 = Y5 GPIO NUM;
config.pin d4 = Y6 _GPIO NUM;
config. pin db = Y7 GPIO NUM;
config. pin d6 = Y8 GPIO NUM;
config. pin d7 = Y9 GPIO NUM;
config. pin xclk = XCLK GPIO NUM;
config. pin pclk = PCLK GPIO NUM;
config. pin vsync = VSYNC GPIO NUM;
config. pin href = HREF GPIO NUM;
STOD_GPIO_NUM;
config. pin sccb scl = SIOC GPIO NUM;
config. pin pwdn = PWDN GPIO NUM;
config. pin reset = RESET GPIO NUM;
config. xclk freq hz = 20000000;
config. frame size = FRAMESIZE UXGA;
config. pixel format = PIXFORMAT JPEG; // for streaming
config. grab_mode = CAMERA_GRAB_WHEN_EMPTY;
config. fb_location = CAMERA_FB_IN_PSRAM;
config. jpeg quality = 12;

config. pin scch sda

config. fb count = 1;

// if PSRAM IC present, init with UXGA resolution and higher JPEG quality
// for larger pre—allocated frame buffer.
if (psramFound ()) {

config. jpeg quality = 10;

config. fb count = 2;

config. grab mode = CAMERA GRAB LATEST;
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} else {
// Limit the frame size when PSRAM is not available
config. frame size = FRAMESIZE SVGA;
config. fb location = CAMERA FB IN DRAM;

// camera init
esp _err t err = esp camera_init (&config) ;
if (err != ESP_OK) {
Serial. printf (“Camera init failed with error O0x%x”, err);

return 0;

sensor t * s = esp camera sensor get();

// initial sensors are flipped vertically and colors are a bit saturated
s—>set vflip(s, 1); // flip it back

s—>set brightness(s, 1); // up the brightness just a bit

s—>set saturation(s, 0); // lower the saturation

Serial. println(”Camera configuration complete!”);
return 1;
}
Configure camera parameters, including camera interface pins and other information. Altering them is
generally not recommended. Returns 1 if the camera is initialized successfully, and returns O if it fails.

int cameraSetup (void) {
camera config t config;
config. ledc channel = LEDC CHANNEL O;
config. ledc timer = LEDC TIMER O;
config. pin dO = Y2 GPIO NUM;
config. pin dl = Y3 GPIO NUM;
config.pin d2 = Y4 GPIO NUM;
config.pin d3 = Y5 GPIO NUM;
config.pin d4 = Y6 _GPIO NUM;
config.pin db = Y7 GPIO NUM;
config. pin d6 = Y8 GPIO NUM;
config. pin d7 = Y9 GPIO NUM;
config. pin_xclk = XCLK_GPIO_NUM;
config. pin pclk = PCLK GPIO NUM;
config. pin vsync = VSYNC GPIO NUM;
config. pin_href = HREF_GPIO NUM;
config. pin sccb sda = SIOD GPIO NUM;
config. pin sccb scl = SIOC GPIO NUM;
config. pin pwdn = PWDN GPIO NUM;
config. pin reset = RESET GPIO NUM;

Any concerns? X support@freenove.com
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config. xclk freq hz = 20000000;

config. frame size = FRAMESIZE UXGA;

config. pixel format = PIXFORMAT JPEG; // for streaming
config. grab mode = CAMERA GRAB WHEN EMPTY;
config. fb location = CAMERA FB IN PSRAM;
config. jpeg quality = 12;

config. fb count = 1;

// if PSRAM IC present, init with UXGA resolution and higher JPEG quality
// for larger pre-allocated frame buffer.
if (psramFound ()) {
config. jpeg quality = 10;
config. fb_count = 2;
config. grab mode = CAMERA GRAB LATEST;
} else {
// Limit the frame size when PSRAM is not available
config. frame size = FRAMESIZE SVGA;
config. fb location = CAMERA FB IN DRAM;

// camera init
esp err t err = esp camera init(&config);
if (err != ESP 0K) {
Serial. printf (“Camera init failed with error Ox%x”, err);

return 0;

sensor t * s = esp camera sensor_get();

// initial sensors are flipped vertically and colors are a bit saturated
s—>set vflip(s, 1); // flip it back

s—>set brightness(s, 1); // up the brightness just a bit

s—>set saturation(s, 0); // lower the saturation

Serial. println(”Camera configuration complete!”);

return 1;

Any concerns? X support@freenove.com
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Initialize the serial port, buttons, lights and SD card.
Serial. begin (115200) ;
Serial. setDebugOutput (false) ;

Serial.println();

pinMode (BUTTON PIN, INPUT PULLUP);

ws2812Init () ;

sdmmcInit () ;
Call ws2812SetColor() to set the color of the LED. When the parameter is 0, the LED is turned off, when the
parameter is 1, the red light is displayed, when the parameter is 2, the green light is displayed, and when the
parameter is 3, the blue light is displayed.
B2 wsesiasetColor ()
Get the camera data once, then read the file number in the camera folder of the SD card, and create a new
file based on this, write the camera data into it, and finally return the camera structure pointer. If the camera
data cannot be obtained, the prompt information will be printed directly.

camera fb t * fb = NULL;

fb = esp_camera fb get();
if (fb != NULL) f{
int photo_index = readFileNum(SD_MMC, ”/camera”);
if (photo_index!=-1)
{
String path = ”/camera/” + String(photo_index) +”. jpg”;
writejpg(SD_MMC, path.c str(), fb—>buf, fb—>len);
}
esp_camera_fb_return(fb) ;
}
else {

Serial. println(”“Camera capture failed.”);
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Chapter 8 Camera Tcp Server

In the previous section, we used web page to display the video data captured by ESP32-S3, and in this section,
we will use a mobile phone to display it.

Project 8.1 Camera Tcp Server

Connect ESP32-S3 using USB and check its IP address through serial monitor. Use a mobile phone to obtain
video and image data.

Component List

ESP32-S3 WROOM x1 USB cable x1

0000000000000 0000C0O0O0
5V 3 € 3 8 15 7 € 5 4 EN 33

B 2UIe 3 L

EN/RS|

m
2
m
0 2 i
m|3
02 z
s o
<
m
0T/100

Install Freenove app

There are three ways to install app, you can choose any one.
Method 1
Use Google play to search “Freenove”, download and install.
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QL

FREENDOVE

~ Freenove
/ Freenove
e € Everyone

An app for Freenove products.

READ MORE

= < Freenove
Pl Freenove H

Select Device

192.168.1.108

v CONNECT

Any concerns? X support@freenove.com
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Method 2
Visit https://play.google.com/store/apps/details?id=com.freenove.suhayl.Freenove, and click install.

Freenove

Freenove Tools L8 & 8 & N}

€ Everyone

evice

Q

© This app is compatible with all of your

Freenove

192.168.1.108

CONNECT

e« wheslnd

Any concerns? DX support@freenove.com
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Method 3
Visit https://github.com/Freenove/Freenove_app_for_Android, download the files in this library, and install

freenove.apk to your Android phone manually.

@ https://github.com/Freenove/Freenove app for Android B ‘
O This repository Pull requests Issues  Gist A +- - v
Freenove / Freenove_app_for_Android @Unwatch~ 2 HsStar 0  YFork 0
<> Code 1) Issues 0 1l Pull requests 0 il| Projects 0 Wiki - Pulse :l1 Graphs {+ Settings

Edit

Apply to Freenove products.

D 1 commit 171 branch © 0 releases 42 1 contributor
Branch: master v New pull request Create new file  Upload files  Find file

-Suhaylzhao First Publish. (e Latest commif'@323fc5 3 minutes ago
[E) Readme.txt First Publish. 3 minutes ago
[E) freenove.apk First Publish. 3 minutes ago

Click here to
download.

Any concerns? X support@freenove.com


http://www.freenove.com/
https://github.com/Freenove/Freenove_app_for_Android

Il Chapter 8 Camera Tcp Server www.freenove.com [l

Menu
Open application “Freenove”, as shown below:

Freenove

Select Device

Smart Car for Raspberry Pi Quadruped Robot

Device

Selection
Area

Hexapod Robot Micro:Rover

4WD Car for Raspberry Pi

Any concerns? DX support@freenove.com
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Freenove 4WD Car for Raspberry Pi
In this chapter, we use Freenove 4WD Car for Raspberry Pi, so it is necessary to understand the interface of

this mode.

I[P address

RGB led

Take photos

=
Control Car moving. Control camera angle and position.
Drag the middle dot to

anywhere in the area.

The ring in the middle is use to reset.

Circuit

Connect Freenove ESP32-S3 to the computer using the USB cable.

0o0O0
5V 14 18 12 11

SEEEI
I
" EINDEERH

;u
&
[Wooum][ £5-zedsa N

IS
[

——
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Sketch

After making sure the Tools is configured correctly, don’t run Sketch. Due to WiFi, we need to modify Sketch
a little bit based on physical situation.

() Sketch_33.1_CameraTcpServer | Arduine IDE 2.0.0 — O *
File Edit Sketch Tools Help
Sketch_33.1_CameraTcpServerino  esp_camera.h img_converters.h camera_pins.h

2
3 PP to view images from ESP3253's camera

4
5 -
7 #include "esp_camera.h"”
8 #include <WiFi.h>»
9 #include <WiFicClient.h»

18  #include <WiFiAP.h>

11

12 #define CAMERA_MODEL_ESP3253_EYE

13 #include "camera_pins.h"”

14 #define LED_BUILT_IN 2

15

16 const char* ssid_Router = R R

17 const char*® password_Router = TRk R

18 const char *ssid_ AP = TARH AN AE

19 const char *password_AP = UEmmmmeEs

26

21 WiFiServer server_Cmd(5888),

22 WiFiserver server_Camera(geee);

23 extern TaskHandle t lpopTaskHandle;

In the box in the figure above, ssid_Router and password_Router are the user's Router name and password,
which need to be modified according to the actual name and password. ssid_AP and password_AP are name
and password of a AP created by ESP32-S3, and they are freely set by the user. When all settings are correct,
compile and upload the code to ESP32-S3, turn on the serial port monitor, and set the baud rate to 115200.
The serial monitor will print out two IP addresses.

Output  Serial Monitor x v @O =

MNew Line ¥ | 115200 baud B

entry Oxd03c98d8

Camera configuration complete!

AP TP addre=zs: 192.168.4.1

Connecting FYI_2. 4G, .

WiFi connected

Camera Ready! Use 7192, 168.4.1 or 192. 168, 1. 223" to connect in Freenmowe app.

Tazk Cmd_Server iz =starting ...

Ln 38, Col 56 UTF-8 $FESP3253 DevModuleon COM3 23 B
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There are two methods for you to check camera data of ESP32-S3 via mobile phone APP.

Method 1:

Using your phone's WiFi function, select the WiFi name represented by ssid_AP in Sketch and enter the
password “password_AP” to connect.

yourAP

Security
WPA2 PSK

Password

Password

Q Show password

Cancel Connect

Any concerns? X support@freenove.com
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Next, open Freenove app and select 4WD Car for Raspberry Pi mode.

Freenove

Select Device

Smart Car for Raspberry Pi Quadruped Robot

Hexapod Robot

k 4AWD Car for Raspberry Pi

(- P
HOMEPAGE

Enter the IP address printed by serial port in the new interface, which generally is “192.168.4.1"

192.168.4.1 0.00V 00.00fps
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Click “Connect”.

Method 2:

Using your phone's WiFi function, select the router named ssid_Router and enter the password “ssid_password”
to connect. And then open Freenove app and select 4WD Car for Raspberry Pi mode. The operation is similar
to Method 1.

Enter the IP address printed by serial port in the new interface, which generally is not “192.168.4.1" but
another one. The IP address in this example is “192.168.1.100". After entering the IP address, click “Connect”.

192.168.1.100 0.00V 00.00fps

The following is the main program code. You need include other code files in the same folder when write
your own code.
Sketch_08.1_Camera_Tcp_Server

#include “esp camera.h”
#include <WiFi.h>
#include <WiFiClient. h>
#include <WiFiAP. h>

#define CAMERA MODEL ESP32S3 EYE
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#include “camera pins.h”

#define LED BUILT IN 2

const char *ssid_Router = ekl
const char *password Router =  “sekkskriksrs”
const char *ssid AP = kel
const char *password AP = ekekkekeokk”

WiFiServer server Cmd(5000) ;
WiFiServer server Camera (8000) ;

extern TaskHandle t loopTaskHandle;

void setup() {
Serial. begin (115200) ;
Serial. setDebugOutput (false) ;
Serial. println();
pinMode (LED_BUILT IN, OUTPUT);

cameraSetup () ;

WiFi. softAP (ssid AP, password AP);
IPAddress myIP = WiFi. softAPIP();
Serial. print ("AP IP address: ”);
Serial. println(myIP) ;
server Camera. begin (8000) ;
server Cmd. begin (5000) ;
1100707007777 7777077777077777777777777777777777
WiFi. begin(ssid Router, password Router) ;
Serial. print ("Connecting ”) ;
Serial. print (ssid Router) ;
while (WiFi.isConnected() != true) {
delay (500) ;
Serial. print (”.”);
}
while (WiFi.STA.hasIP() != true) {
Serial. print (”.”);
delay (500) ;
1
Serial.println(””);
Serial. println ("WiFi connected”) ;
007770077777 7777077777077777777777777777777777
Serial. print ("Camera Ready! Use *”);
Serial. print (WiFi. softAPIP());
Serial.print (” or 7);

Serial. print (WiFi. localIP());
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Serial.println(” to connect in Freenove app.”);

disableCoreOWDT () ;
xTaskCreatelUniversal (loopTask Cmd, “loopTask Cmd”, 8192, NULL, 1, &loopTaskHandle,
0);//loopTask Cmd uses core 0.
xTaskCreatelUniversal (loopTask Blink, “loopTask Blink”, 8192, NULL, 1, &loopTaskHandle,
0);//loopTask Blink uses core 0.
}
//task loop uses core 1.
void loop() {
WiFiClient client = server Camera.available(); // listen for incoming clients
if (client) { // if you get a client
Serial.println(“Camera Server connected to a client.”);// print a message out the serial
port
String currentLine = 77; // make a String to hold incoming data from the client
while (client.connected()) { // loop while the client’s connected
camera fb t * fb = NULL;
while (client.connected()) {
fb = esp camera fb get();
if (fb != NULL) f{
uint8 t slen[4];
slen[0] = fb->len >> 0;
slen[1] = fb->len >> 8;
slen[2] = fb—>len >> 16;
slen[3] = fb—>len >> 24;
client.write(slen, 4);
client. write (fb—>buf, fb—>len);

esp _camera fb return(fb) ;
}
else {

Serial. println(”Camera Error”);

}
// close the connection:
client. stop();

Serial.println(“Camera Client Disconnected.”);

void loopTask Cmd(void *pvParameters) {
Serial.println("Task Cmd Server is starting ... ”);:
while (1) {

WiFiClient client = server Cmd.available(); // listen for incoming clients
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if (client) { // if you get a client
Serial.println(”“Command Server connected to a client.”);// print a message out the

serial port

String currentLine = ”7; // make a String to hold incoming data from the client
while (client.connected()) { // loop while the client’s connected
if (client.available()) { // if there’s bytes to read from the client
char ¢ = client. read(); // read a byte, then
client.write(c);
Serial.write(c); // print it out the serial monitor
if (c =="\n") { // if the byte is a newline character
currentLine = 77;
}
else {
currentlLine += c; // add it to the end of the currentLine

1
// close the connection:
client. stop() ;

Serial.println(”"Command Client Disconnected.”);

}

void loopTask Blink (void *pvParameters) {

Serial.println(“Task Blink is starting ... ”);

while (1) {
digitalWrite (LED BUILT IN, !digitalRead(LED BUILT IN));
delay (1000) ;

void cameraSetup() {
camera config t config;
config. ledc channel = LEDC CHANNEL O;
config. ledc_timer = LEDC_TIMER_O;
config. pin d0 = Y2 GPIO NUM;
config. pin d1 = Y3 GPIO NUM;
config.pin d2 = Y4 GPIO NUM;
config. pin d3 = Y5 GPIO_NUM;
config.pin d4 = Y6 GPIO NUM;
config. pin d5 = Y7_GPIO_NUM;
config. pin d6 = Y8 GPIO NUM;
config. pin d7 = Y9 GPIO_NUM;
config. pin xclk = XCLK GPIO NUM;
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config. pin pclk = PCLK GPIO NUM;
config. pin vsync = VSYNC GPIO NUM;
config. pin href = HREF GPIO NUM;
config. pin sccb _sda = SIOD GPIO NUM;
config. pin sccb _scl = SIOC GPIO NUM;
config. pin pwdn = PWDN GPIO NUM;
config. pin reset = RESET GPIO NUM;
config. xclk freq hz = 20000000;

config. frame size = FRAMESIZE UXGA;
config. pixel format = PIXFORMAT JPEG; // for streaming
config. grab mode = CAMERA GRAB WHEN EMPTY;
config. fb location = CAMERA FB IN PSRAM;
config. jpeg quality = 12;

config. fb _count = 1;

// if PSRAM IC present, init with UXGA resolution and higher JPEG quality
// for larger pre—allocated frame buffer.
if (psramFound ()) {
config. jpeg quality = 10;
config. fb_count = 2;
config. grab mode = CAMERA GRAB LATEST;
} else {
// Limit the frame size when PSRAM is not available
config. frame size = FRAMESIZE SVGA;
config. fb_location = CAMERA_FB_ IN DRAM;

// camera init
esp err t err = esp camera init (&config) ;
if (err !'= ESP 0K) {
Serial. printf (“Camera init failed with error Ox%x”, err);

return;

sensor t * s = esp camera sensor_get();

// initial sensors are flipped vertically and colors are a bit saturated
s—>set vflip(s, 1); // flip it back

s—>set brightness(s, 1); // up the brightness just a bit

s—>set saturation(s, 0); // lower the saturation

Serial. println(”Camera configuration complete!”);
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Include header files that drive camera and WiFi.

#include “esp camera.h”
#include <WiFi.h>
#include <WiFiClient.h>
#include <WiFiAP.h>

#define CAMERA MODEL_ESP32S3_EYE

#include “camera pins.h”

Set name and password for router that ESP32-S3 needs to connect to. And set ESP32-S3 to open two servers,
whose port are 8000 and 5000 respectively.

const char *ssid Router = ekl

const char *password Router =  “sekkskrksrs”

const char #*ssid AP = Txepolkdolok”

const char *password_AP 7 settokekstokok” :

Enable ESP32-S3’s server function and set two monitor ports as 5000 and 8000. In general, the two port
numbers do not require modifications.
WiFiServer server Cmd(5000) ;
WiFiServer server Camera(8000) ;

extern TaskHandle t loopTaskHandle;

Initialize serial port, set baud rate to 115200; open the debug and output function of the serial.
Serial. begin (115200) ;
Serial. setDebugOutput (true) ;

Serial. println();

Define a variable for camera interface and initialize it.

void cameraSetup() {
camera config t config;
config. ledc _channel = LEDC CHANNEL O;
config. ledc timer = LEDC TIMER O0;
config. pin d0 = Y2 GPIO NUM;
config. pin d1 = Y3 GPIO NUM;
config.pin d2 = Y4 GPIO NUM;
config. pin d3 = Y5 GPIO NUM;
config.pin d4 = Y6 _GPIO NUM;
config. pin d5 = Y7 GPIO NUM;
config.pin d6 = Y8 GPIO NUM;
config.pin d7 = Y9 GPIO NUM;
config. pin_xclk = XCLK _GPIO NUM;
config. pin _pclk = PCLK_GPIO NUM;
config. pin vsync = VSYNC GPIO NUM;
config. pin_href = HREF _GPIO NUM;
config. pin_sccb_sda = SIOD _GPIO NUM;
config. pin_sccb_scl = SIOC _GPIO NUM;
config. pin pwdn = PWDN _GPIO NUM;
config. pin reset = RESET GPIO NUM;
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config. xclk freq hz = 20000000;

config. frame size = FRAMESIZE UXGA;

config. pixel format = PIXFORMAT JPEG; // for streaming
config. grab mode = CAMERA GRAB WHEN EMPTY;
config. fb location = CAMERA FB IN PSRAM;
config. jpeg quality = 12;

config. fb count = 1;

// if PSRAM IC present, init with UXGA resolution and higher JPEG quality
// for larger pre-allocated frame buffer.
if (psramFound ()) {
config. jpeg quality = 10;
config. fb_count = 2;
config. grab mode = CAMERA GRAB LATEST;
} else {
// Limit the frame size when PSRAM is not available
config. frame size = FRAMESIZE SVGA;
config. fb location = CAMERA FB IN DRAM;

// camera init
esp err t err = esp camera init(&config);
if (err != ESP 0K) {
Serial. printf (“Camera init failed with error Ox%x”, err);

return;

sensor t * s = esp camera sensor_get();

// initial sensors are flipped vertically and colors are a bit saturated
s—>set vflip(s, 1); // flip it back

s—>set brightness(s, 1); // up the brightness just a bit

s—>set saturation(s, 0); // lower the saturation

Serial. println(“Camera configuration complete!”);

Loop function will constantly send camera data obtained to mobile phone APP.

while (client.connected()) {

fb = esp camera fb get();
if (fb != NULL) {
uint8 t slen[4];

slen[0] = fb—>len >> 0;
slen[1] = fb—>len >> 8;
slen[2] = fb—>len >> 16;
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slen[3] = fb—>len >> 24;
client.write(slen, 4);
client.write (fb—>buf, fb—>len);
esp_camera_fb_return (fb) ;

}

else {

Serial. println (“Camera Error”);

The loopTask_Cmd() function sends the received instruction back to the phone app and prints it out through

a serial port.
void loopTask Cmd(void *pvParameters) {
Serial.println("Task Cmd Server is starting ... ”):
while (1) {

WiFiClient client = server Cmd.available(); // listen for incoming clients
if (client) { // if you get a client
Serial.println(”"Command Server connected to a client.”);// print a message out the
serial port

”n

String currentLine = // make a String to hold incoming data from the client

while (client.connected()) { // loop while the client’s connected
if (client.available()) { // if there’s bytes to read from the client

char ¢ = client.read(); // read a byte, then

client.write(c);

Serial.write(c); // print it out the serial monitor

if (¢ =="\n") { // if the byte is a newline character
currentLine = 77;

}

else {
currentLine += c; // add it to the end of the currentLine

}

}
// close the connection:
client. stop() ;

Serial.println(”"Command Client Disconnected.”);
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loopTask_ Blink()function will control the blinking of LED. When you see LED blinking, it indicates that ESP32-
S3 has been configured and starts working.

void loopTask Blink (void *pvParameters) f

Serial.println(“Task Blink is starting ... ”);

while (1) {
digitalWrite (LED BUILT IN, !digitalRead(LED BUILT IN));
delay (1000) ;

If you do not have a router near you, or if you are outdoors, you can annotate the following code, and then
compile and upload it to ESP32-S3. And you can display the video images on your phone by Method 1.
L1177 77 777777777 77077777777777777777707777777777777

WiFi. begin(ssid Router, password Router) ;

Serial. print (“Connecting ) ;

Serial. print (ssid Router) ;

while (WiFi.isConnected() != true) {
delay (500) ;
Serial.print(”.”);

}

while (WiFi.STA.hasIP() != true) {
Serial.print(”.”);
delay (500) ;

}

Serial. println(””);

Serial. println("WiFi connected”);

[I1110170777707777717777777777777777777777177777777777
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What's next?

Thanks for your reading. This tutorial is all over here. If you find any mistakes, omissions or you have other
ideas and questions about contents of this tutorial or the kit and etc., please feel free to contact us:

support@freenove.com

We will check and correct it as soon as possible.

If you want learn more about ESP32-S3, you view our ultimate tutorial:
https://github.com/Freenove/Freenove_Ultimate_Starter _Kit_for ESP32_S3/archive/master.zip

If you want to learn more about Arduino, Raspberry Pi, smart cars, robots and other interesting products in
science and technology, please continue to focus on our website. We will continue to launch cost-effective,
innovative and exciting products.

http://www.freenove.com/

End of the Tutorial

Thank you again for choosing Freenove products.
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