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Disclaimer

This guide is provided for informational purposes only. Every effort has been made to ensure the accuracy and
completeness of this guide, but it is provided “as is” without warranty of any kind, express or implied. The author
shall not be held liable for any direct, indirect, incidental, or consequential damages or losses arising from the use of
this guide.

The procedures and software described in this guide are subject to change and may not be up-to-date. Users are
advised to exercise caution and consider their specific circumstances when following the instructions.

This guide may contain links to external websites. The author is not responsible for the content or accuracy of any
external site.

Please use this guide responsibly and at your own risk.

Contact the Author

If you've spotted an error or simply wish to make contact, feel free to leave a message at:

https://symbola.co.uk/contact/

Your feedback and inquiries are always welcome!
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Preface

The ESP32 is a versatile and popular microcontroller for IoT projects. This guide will show you how to set up your
development environment with Visual Studio Code and PlatformIO and create a basic project that prints a message
to the serial port and blinks an LED.

Hardware |/ Software Requirements

To follow this guide effectively, you will need the following hardware and software:
1. Windows PC:
* Operating System: Windows 10 or Windows 11. (Note: This guide uses Windows 11 Pro 64-bit for
demonstrations).
2. ESP32 Development Board:
*  Model: ESP32 with 38 Pins. A commonly used model that can be found on AliExpress.
* https://www.aliexpress.com/item/32959541446.html (ESP-32 38Pin).
3. Micro USB Cable:
* Used for connecting the ESP32 board to your computer for programming and power supply.
4. LED:
* A standard light-emitting diode for use in the "Hello World" blinking example.
5. Resistor:
* A 150-200 Ohm resistor to limit current to the LED, preventing potential damage.
6. Breadboard:
* A solderless breadboard for assembling the circuit without soldering.
7. Jumper Wires:
* Also known as linker wires, these are used for making connections on the breadboard between the
ESP32, LED, resistor, and other components.

While this guide specifically uses Windows 10/11 for demonstrations, it's worth noting that the ESP32 can also be
programmed using other operating systems like macOS and Linux. However, the steps for setting up the
development environment and programming the ESP32 may differ in these systems and are not covered in this
guide.
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Installing Visual Studio Code

Visual Studio Code (VS Code)
1. Download the Installer:
*  Visit code.visualstudio.com/download.
* Select the appropriate installer for your operating system (User Installer x64 used in this guide).

& @ O ) Download Visual Studio Code -1 x | + - o >
< G 5 httpsy//codevisualstudio.com/Download A Y ] m B o
G Google Google Keep ChatGPT ) Other favourites Q
Visual Studio Code Docs Updates Blog APl Extensions FAQ Learn P Search Docs ¢ Download &
is now available! Read about the new features and fixes from November. =
Download Visual Studio Code °
) } ) ] o
Free and built on open source. Integrated Git, debugging and extensions.
L
+
4 Windows 4 .deb 4 Mac
Windows 10, 11 Debian, Ubuntu Red Hat, Fedora, SUSE mac0S 10.15+
User Instaler deb (2] (R BN et chip | Appi icon | unwersal
System Installer m pm 2] BEER
zip == xargz (5] MR o
Sna Snap Store
a e ’
o [ R o
.
Once the download is complete, run the installer. Follow the on-screen instructions to complete the installation
process.
r 5 r
ﬂ Setup - Microsoft Visual Studio Code (User) — X ﬂ Setup - Microsoft Visual Studio Code (User) — X
License Agreement Select Destination Location
Please read the following important information before continuing. Where should Visual Studie Code be installed?
Please read the following License Agreement. You must accept the terms of this agreement before Setup will install Visual Studio Cade into the following folder.

continuing with the installation.

To continue, click Next. If you would like to select a different folder, click Browse.

This license applies to the Visual Studio Code product. Source Code for
C:\Users\symbhola\AppData\Local\Programs\Microsoft VS Code Browse...

Visual Studio Code is available at https.//github.com/Micresoft/vscode
under the MIT license agreement at
https://github.com/microsoft/vscode/blob/main/LICENSE. txt. Additional
license information can be found in our FAQ at
https://code.visualstudio.com/docs/supporting/fag.

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT VISUAL STUDIO CODE

o 1 accept the agreement
At least 353.5 MB of free disk space is required.

Cancel < Back Next > Cancel

() Ido not accept the agreement

© 2024 Symbola. All rights reserved. Page 5/35
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’d Setup - Microsoft Visual Studio Code (User) — X
Select Start Menu Folder
Where should Setup place the program's shortcuts?

E Setup will create the program's shortcuts in the following Start Menu folder.

To continue, click Next. If you would like to select a different folder, click Browse.

Visual Studio Code Browse...

) pon't create a Start Menu folder

< Back Next > Cancel
-
)a Setup - Microsoft Visual Studio Code (User) = X
Ready to Install
Setup is now ready to begin installing Visual Studio Code on your computer.

Click Install to continue with the installation, or click Back if you want to review or change any settings.

Destination location:
C:\Users\symbola\AppData\Local\Programs\Microsoft VS Code

Start Menu folder:
Visual Studio Code

Additional tasks:
Other:
Register Code as an editor for supported file types
Add to PATH (requires shell restart)

< Back Cancel

’d Setup - Microsoft Visual Studio Code (User)

X
Select Additional Tasks
Which additional tasks should be performed?
Select the additional tasks you would like Setup to perform while installing Visual Studio Code, then click
Next.

Additional icons:

(] Create a desktop icon

Other:

(] Add "Open with Code" action to Windows Explorer file context menu

[[] Add "Open with Code" action to Windows Explorer directory context menu
Register Code as an editor for supported file types

Add to PATH (requires shell restart)

< Back Cancel

-
)a Setup - Microsoft Visual Studio Code (User) -

Completing the Visual Studio Code
Setup Wizard

Setup has finished installing Visual Studio Code on your computer. The
application may be launched by selecting the installed shortcuts.

Click Finish to exit Setup.

Launch Visual Studio Code

© 2024 Symbola. All rights reserved.
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Overview of Visual Studio Code Interface

Once you have Visual Studio Code installed, you'll be introduced to its user-friendly interface.

) jo
@ ¥ Welcome X m ---

p { Welcome

F> - A
= Get Started with VS —
—-—— -—
ae Code = p—
— O
Customize your editor, learn the basics, and —
start coding
A A
Dark Modern Light Modern
@ Choose your theme
The right theme helps you focus on your
code, is easy on your eyes, and is simply
more fun to use. — -
Browse Color Themes — —— e—
Tip: Use keyboard shortcut(Ctrl+K Ctrl+T) E—
Yy A
Rich support for all your languages
= PP Y guag Dark High Contrast Light High Contrast

() Tune your settings See More Themes...
() Sync settings across devices
(U Unlock productivity with the Command Pale.

() Open up your code

() Watch video tutorials

@ W Mark Daone Next Section =

éﬁ} Code collects usage data. Read our privacy statement and learn how to opt out.
Bl ®oac wo 0

The Welcome tab, which appears when you first open Visual Studio Code, is helpful for initial navigation but can be
closed once you're familiar with the environment. You can always reopen it later if needed, through the 'Help' menu.

© 2024 Symbola. All rights reserved. Page 7/35
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Extensions in VS Code add new capabilities to the software. This is where you can search for and install additional
functionalities, like PlatformIO, which is essential for ESP32 development. Extensions can range from language
support, themes, debuggers, to code linters and more.

File Edit Selection View - 2 searc o 5
ile  Edit Selecti i £ search 0O B8 [ o8 o X

B % o &

Bl ®oa0 wo Q
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Installing PlatformIO

PlatformlO is an essential extension for Visual Studio Code that provides a powerful platform for IoT development,
including with the ESP32. Follow these steps to install the PlatformIO IDE extension:

1. Open the Extensions View:
* In Visual Studio Code, click on the Extensions icon in the Activity Bar on the side of the window.
2. Search for PlatformlIO:
* In the Extensions view, enter "PlatformIO" in the search bar. You'll see a list of extensions related to

PlatformIO.
] File Edit Selection View - L Search DB 0o, - o X
@ EXTENSIONS: MARKETPLACE 0 -
/O PlatformlO =Y
3~ PlatformIO IDE <> 4M ¥ 5
g_g \ @ ) Your Gateway to Embedded...
—" # PlatformlO Instal
ﬁJ> PlatformlO Big Bu... @ 552
VSCode extension that adds...
E:? SeryiBaran
loT Utility P BIK W5
w Develop loT project based o...
Jun Han Install
Auto Build Ma... & 3577K 4
'f."."q Provides an interface to qui...
Marlin Firmware Install
Aceinna PO K5
@""" Aceinna Navigation Studio: ...
% PlatformlO Install
loT Extension P... 30K % 3
WrPask cuild (0T Solutions on top o...
Jun Han Install
STM32CubeMXPIO 44
Show All Commands | Ctd + Shift + P
Generate code from STM32... st e B ! =t
BASSON XVI Install
Open File ¢l + O
Discotools D 2K = = B
JOpen Folder Ctd + Ctrl + ¢
Provides tools for debuggin...
discotools P - =
Open Recent Ctd + R
GeekStudio DK K5
O Geek Studio 2GEEKROSEIRA...
GEEKROS Install
®oA0 ®Wo Q
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1. Install PlatformIO IDE Extension:
* Find "PlatformIO IDE" in the search results. It’s an official extension by PlatformlIO.
* Click on the 'Install' button. Visual Studio Code will download and install the PlatformIO IDE extension.
» After installation, a PlatformIO icon will appear in the Activity Bar, indicating that the extension is now

active.

30 File Edit Selection View

PlatformlO Big Bu... 3552
VSCode extension that adds...

@ EXTENSIONS: MARKETPLACE [&)
p PlatformIO =Y
T PlatformlO IDE 2 AM J s
I_g (@) Your Gateway to Embedded...
~—" @ PlatformlO Install
N
H:I? SeryiBaran Install
loT Utility DB 5
m Develop loT project based o...
Jun Han Install
Auto Build Ma... 577K ¥ 4
. Provides an interface to qui...
Marlin Firmware Install
Aceinna DK ¥ 5
@""" Aceinna Navigation Studio: ...
& PlatformlO Install

loT Extension P... 30K % 5
WFPasks  Build 10T Solutions on top o...
Jun Han Install

STM32CubeMXPIO a4

I=CISl  Generate code from STM32...
BASSON XVI
Discotools 2K
Pravides tools for debuggin...
discotools Install
GeekStudio DK * 5
O Geek Studio 2GEEKROSERA...
GEEKROS Install

®

®0A0 @O0

(e [

DETAILS ~ FEATURE CONTRIBUTIONS ~ CHANGELOG ~ DEPENDENCIES

PlatformlO IDE for VSCode

PlatformIO: Your Gateway to Embedded Software

Development Excellence.

Unlock the true potential of embedded software
development with PlatformlO’s collaborative ecosystem,
embracing declarative principles, test-driven methodologies,

and modern toolchains for unrivaled success.

* Open source, maximum permissive Apache 2.0 license
® Cross-platform IDE and Unified Debugger

* Static Code Analyzer and Remote Unit Testing

* Multi-platform and Multi-architecture Build System

* Firmware File Explorer and Memory Inspection.

Platforms: Atmel AVR, Atmel SAM, Espressif 32, Espressif
8266, Freescale Kinetis, Infineon XMC, Intel ARC32, Intel
MCS-51 (8051), Kendryte K210, Lattice iCE40, Maxim 32,
Microchip PIC32, Nordic nRF51, Nordic nRF52, NXP LPC,
RISC-V, Silicon Labs EFM32, ST STM32, ST STMS, Teensy, Tl
MSP430, Tl Tiva, WIZNet W7500

Frameworks: Arduino, CMSIS, ESP-IDF, ESP3266 RTOS SDK,
Freedom E SDK, Kendryte Standalone SDK, Kendryte
FreeRTOS SDK, libOpenCM3, mbed, PULP OS, SPL,
STM32Cube, WiringPi, Zephyr RTOS

Features

O search D8 [o - O X
Extension: PlatformlO IDE X m -
PlatformlO IDE -3
Platform|O & platformio.org < 4,006,816 1 0. 0.6 8/
Q o Your Gateway to Embedded Software Development Excellenc...

Categories

Programming
Languages

Linters | | Debuggers

Testing

Extension
Resources

Marketplace
Repository
License
PlatformlO

More Info

Published 2017-05-27,
23:02:51

Last 2024-01-26,

released 19:50:35

|dentifier plastformio.platfor

ide

* Upon first installation, PlatformIO might take a few moments to install necessary core packages and

dependencies.

* Once the setup is complete, you might need to restart Visual Studio Code to activate the extension fully.

© 2024 Symbola. All rights reserved.
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Creating Your First Project

Create a New Project:
* Click on "New Project" in the PlatformIO Home screen.

] File Edit Selection View --- S

@ PLATFORMIO

~ PROJECT TASKS

£ search

@ PIO Home X

)Q Welcome

o ¥ FolowUs [f i ©

p You have not yet opened a
PlatformlO project.
Welcome to PlatformlO

You can open an existing PlatformlO-
based project (a folder that contains
platformio.ini file).

Pick a folder

You can create a new Platform|O

Project or explore examples using
PlatformlO Home.

Create New Project

& B X v

Core 6.1.13 Home 3.4.a

What is

~ QUICK ACCESS
~ PIO Home
Open
PIO Account

PlatformlO Labs - 1d
#LearnEmbedded
"What is FreeRTQS?"
Want to multitask on your

Inspect
Projects & Configuration
Libraries

Boards

LECNIVD De somiomm Aononieal

Platforms PROBLEMS QUTPUT

DEBUG CONSOLE TERMINAL PORTS

Devices
v Debug

Toggle Debug Console
v Miscellaneous
Serial & UDP Plotter
Platform|O Core CLI
@ Clone Git Project
New Terminal
{6} Upgrade PlatformlO Core

nnnnn lanen Rlatae

[ x| ®0A0 WO B

Recent News

—=~-o

) .
..9* o

N1 E

PlatformlO Labs - 4d
#PoweredByPlatformlO &=
"Meshtastic — an open
source, off-grid,

Tasks v 5 8 A X

D& mon - m] X

A

Show at startup

Quick Access

+ New Project
3@ Import Arduino Project
3 Open Project

[ Project Examples

PlatformlO Labs + 1w
#LearnEmbedded
'Dynamically static

allocation in embedded

© 2024 Symbola. All rights reserved.
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* Name your project “HelloWorld”.

Under the board selection, choose "Espressif ESP32 Dev Module".

* It's recommended to use the default location for saving the project for ease of access.
Click "Finish" to create the project.

) File Edit Selection View - « > 2 search DB o - O X

@ PLATFORMIO -« @ PIOHome X GRS I

~ PROJECT TASKS

/O You have not yet opened a
PlatformlO project.

EP You can open an existing PlatformlO-
based project (a folder that contains

ﬁr> platformio.ini file).

Pick a folder

B
e T e & e e Ennl@ This wizard allows you to create new PlatformlO project or update existing. In the last

@ Project or explore examples using case, you need to uncheck "Use default location” and specify path to existing project.
PlatformlO Home.

Create New Project

Project Wizard

Name: HellowWorld

Board: | Espressif ESP32 Dev Module

Framework: = Arduino

~ QUICK ACCESS
~ PIO Home Location: Use default location
Open
PIO Account
Inspect
Projects & Configuration Cancel
Libraries
Boards
Platforms

Devices

v Debug
Start Debugging
Toggle Debug Console
v Miscellaneous
Serial & UDP Plotter
Platform|O Core CLI
@ Clone Git Project
New Terminal

{:‘% Upgrade PlatformlO Core

© 2024 Symbola. All rights reserved. Page 12/35
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Once you click "Finish," PlatformIO will start setting up your project. This process might take some time,

especially for the first project, as PlatformIO installs necessary toolchains and dependencies.

) File Edit Selection View -
PLATFORMIO
 PROJECT TASKS

R e yet opened a
PlatformiO project

You can open an existing PlatformiO-
based project (a folder that contains
ﬂ’> platformio.ini file).

8
You can create a new PlatformiO
& Project or explore examples using
PlatformiO Home.

 QUICK ACCESS
~ PIO Home

Open
PIO Account
Inspect
Projects & Configuration
Libraries
Boards
Platforms

Devices

<

Debug

Toggle Debug Console

<

Miscellaneous
Serial & UDP Plotter
PlatformiO Core CLI
® Clone Git Project
New Terminal
5% Upgrade PlatformiO Core

Bl eono w6

&

3 Welcome

PROBLEMS

P search 0Qmoe

@ PIoHome x

Project Wizard

(@ Please wait...

The first initialization requires Internet connection and may take a while
(need to install dependent toolchains, frameworks, SDKs).

Please be patient and let the initialization complete,

Cancel

OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS Tasks v

) File Edit Selection View -

@ PLATFORMIO

 PROJECT TASKS

R e yet opened a
PlatformiO project

You can open an existing PlatformiO-
based project (a folder that contains
ﬂ’> platformio.ini file).

8

You can create a new PlatformiO
& Project or explore examples using
PlatformiO Home.

 QUICK ACCESS
~ PIO Home
Open
PIO Account
Inspect
Projects & Cor

Libraries
Boards
Platforms
Devices

~ Debug

Toggle Debug Console
~ Miscellaneous
Serial & UDP Plotter
PlatformiO Core CLI
® Clone Git Project
New Terminal
5% Upgrade PlatformiO Core

Bl eoso W b

&

3 Welcome

PROBLEMS

P search DQmoe -

@ PIoHome x

Project Wizard

(@ platformio.ini
PlatformlO Project Configuration File:
* Generic options - development platforms, boards, frameworks
Build options - build flags, source filter, extra scripting
Upload options - custom port, speed and extra flags
Library options - dependencies, extra library storages

& Please visit documentation for the other options and examples.

Cancel

OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS Tasks v

) File Edit Selection View - «

 PROJECT TASKS

R e yet opened a
PlatformiO project
You can open an existing PlatformiO-
based project (a folder that contains

ﬂ’> platformio.ini file).

P

a

8
You can create a new PlatformiO
& Project or explore examples using
PlatformiO Home.

 QUICK ACCESS

~ PIO Home
Open
PIO Account
Inspect
Projects & Configuration
Libraries
Boards
Platforms PROBLEMS
Devices

 Debug

Toggle Debug Console
~ Miscellaneous
Serial & UDP Plotter
PlatformiO Core CLI
® Clone Git Project
New Terminal
5% Upgrade PlatformiO Core

Bl eoso W b

pLATFORMIO e % Welcome

P Search oQomoe - o x

& PioHome x [

Project Wizard

(@ Project Structure

PlatformlO project consists of 3 main items:

[ 1ib - put here project specific (private) libraries

D3 sre - put your source files in this folder

D platformio.ini - project configuration file

Cancel

OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS Tasks v ~ X

) File Edit Selection View - «
O rawowo
 PROJECT TASKS

R e yet opened a
PlatformiO project

You can open an existing PlatformiO-
based project (a folder that contains

ﬂ’> platformio.ini file).

P

ick a fi

8

You can create a new PlatformiO
& Project or explore examples using
PlatformiO Home.

 QUICK ACCESS

~ PIO Home
Open
PIO Account
Inspect
Projects & Configuration
Libraries
Boards
Platforms PROBLEMS
Devices

 Debug

Toggle Debug Console
~ Miscellaneous
Serial & UDP Plotter
PlatformiO Core CLI
® Clone Git Project
New Terminal
5% Upgrade PlatformiO Core

Bl eoso W b

3 Welcome

P Search oQomoe - o x

& PioHome x o -

Project Wizard

(@ Upload Port

PlatformIO automatically detects upload port by default. You can configure
a custom port using upload_port option in platformio.

upload_port = cow1 - particular port
upload_port = /dev/ttyUsB* - any port that starts with /dev/ttyUSB
upload_port = Cou[13] - COM1 or COM3

Cancel ) Please wait...

OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS Tasks v

© 2024 Symbola. All rights reserved.
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* During this process, if prompted with a message to "Do you trust the authors of the files in this folder?" tick
the box and choose "Yes". This action allows Visual Studio Code to trust the files that PlatformIO is creating

and using.

Do you trust the authors of the files in this folder? Do you trust the authors of the files in this folder?

Code provides features that may automatically execute files in this
folder.

Code provides features that may automatically execute files in this
folder.

If you don't trust the authors of these files, we recommend to continue If you don't trust the authors of these files, we recommend to continue
in restricted mode as the files may be malicious. See our docs to learn in restricted mode as the files may be malicious. See our docs to learn
more.

more.

c 5 lokorld

c 5 lokorld

Trust the authors of all files in the parent folder ‘Projects” Trust the authors of all files in the parent folder ‘Projects”

No, | don't trust the authors No, | don't trust the authors

e folder

© 2024 Symbola. All rights reserved. Page 14/35
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platformio.ini File:
* This is the configuration file for your project. It contains settings like the board type, framework, and other
configurations specific to your project.

) File Edit Selection View --- & 2 Helloworld DB 0o - ] X
@ EXPLORER @ PIO Home D platformio.ini X v~ o 0 -
~ HELLOWORLD @ platformio.ini
p > pio 1 3 PlatformIO Project Configuration File
> .vscode 2 H
3 include 3 ; Build options: build flags, source filter
E_G . 4 3 Upload options: custom upload port, speed and extra flags
= 5 3 Library options: dependencies, extra library storages
ﬂb 2 sre 6 3 Advanced options: extra scripting
> test 7 H
= ¢ _gitignore 8 3 Please visit documentation for the other options and examples
E] & platformio.ini 9 ; https://docs.platformio.org/page/projectconf.html
10
A 11 [env:iesp32dev]
12 platform = espressifia2
13 board = esp32dev
® 14 framework = arduino
15
{E? > OUTLINE
> TIMELINE
®oAo Wo 0 v > @ A ¢ &3 Default (HelloWorld) ¢ Auto Ln1,Col 1 Spaces:i4 UTF-8 CRLF Ini 0

The Default platformio.ini File

* Take a moment to look at the default “platformio.ini” file. It will have pre-configured settings for the ESP32
board you selected. Understanding these settings is crucial for more advanced projects.

© 2024 Symbola. All rights reserved. Page 15/35


https://symbola.co.uk/

27 JAN 2024

SYMBOLA.. Sy

ESP32 Hello World Blinky

src Folder:
» This folder contains your source files. By default, PlatformIO creates a main.cpp file where you can start
writing your program.

) File Edit Selection View --- & 2 Helloworld DB 0o - ] X
@ EXPLORER @ PIO Home @ platformio.in G maincpp X v~ o 0 -
~ HELLOWORLD GEOUDE s> € maincpp ..
p > .pio 1 #include <Arduino.h>
> .vscode 2 ) .
3 include 3 {/ put Func?lon.decl?ratlons here:
39 4 int myFunction(int, int);
> lib
5
ﬁb vosre : 6  void setup() {
| € main.cpp 7 // put your setup code here, to run once:
o > test 8 int result = myFunction(2, 3);
E:Y € gitignore 9 ¥

iy
@

@ platformio.ini

ey
=

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

B
[SSI N}

1
)

q D=

15 // put function definitions here:
16 int myFunction(int x, int y) {
17 return x + y;
118}

®

% > OUTLINE

> TIMELINE
®oho Wo 4 v > @ A 9 &1 Default (HelloWorld) ~ © Auto Ln1,Col1 Spaces:2 UTF8 CRLF {} C++ Platformio Q)

The Default main.cpp File
* PlatformIO automatically creates a “main.cpp” file in the “src” folder. This file is where you'll write the code
for your ESP32 project.

© 2024 Symbola. All rights reserved. Page 16/35
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Finding COM Port of the Device

To program the ESP32, you need to know its COM port number when it's connected to your PC. Follow these steps
to find and set up the COM port:
1. Connect Your ESP32 Board:
* Use a micro USB cable to connect the ESP32 board to your computer.
2. Open Device Manager:
*  On your Windows PC, search for and open "Device Manager".

o

& Device Manager = E X

File Action View Help

v &% UMT780XTX
i} Audio inputs and outputs
ﬁ Bluetooth
| Computer
== Disk drives
& Display adaptors
¥ Firmware
# Human Interface Devices
" Jungo Connectivity
= Keyboards
[ Monitors
P Network adapters
« K7 Other devices
B4 CP2102 USB to UART Bridge Controller
= Print queues
E Processors
B7 Security devices
¥ Software components
B Software devices
iy Sound, video and game controllers
9&. Storage controllers
K3 System devices
i Universal Serial Bus controllers

e

Check Device Manager

* Once in Device Manager, look under the "Ports (COM & LPT)" section.

* If you see a device listed as "Silicon Labs CP210x USB to UART Bridge (COMx)", where 'x' is a number, this is
your ESP32's COM port. Make a note of this COM port number, as it will be used in your project settings.
Proceed to page 22 for further instructions.

* If you notice a yellow exclamation mark (!) next to the UART controller, and it's listed under “Other devices”,
this typically indicates a driver issue. In this case, follow the subsequent steps to install or update the necessary
drivers.
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Download Drivers:
¢ Go to silabs.com/developers/usb-to-uart-bridge-vcp-drivers.

& @ [ | « CP210x USB to UART Bridge VCF X \ + - 0 2
] ) https;//www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers Ay (8] s RGO o
G Google [J] Google Keep ChatGPT ) Other favourites Q
a
‘s’ SILICON LABS Products v Applications + Ecosystems ~ Resources v Company v & English v & Q L4
o
@ |/ Developers /[ USB to UART Bridge VCP Drivers
P
CP210x USB to UART °
' &
VCP Drivers »
+
(%]
>
k7]
]
5
OVERVIEW DOWNLOADS TECHDOCS COMMUNITY & SUPPORT )
VCP Drivers Features and Benefits
The CP210x USB to UART Bridge Virtual COM Port (VCP) drivers are required for device operation as a Virtual COM Port to facilitate host communication with
CP210x products. These devices can also interface to a host using the direct access driver.
These drivers are static examples detailed in Application Note 197: The Serial Communications Guide for the CP210x.
The CP210x Manufacturing DLL and Runtime DLL have been updated and must be used with v 6.0 and later of the CP210x Windows VCP Driver. Application
Note Software downloads affected are AN144SW.zip, AN205SW.zip and AN223SW.zip. If you are using a 5.x driver and need support you can download a
Legacy OS Software. &
v
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* Navigate to the 'Download' tab.

© 2024 Symbola. All rights reserved.

& @ [ | « CP210x USB to UART Bridge VCF X ‘ + - o %9
< C &) httpsy//www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers?tab=downloads Ay (] M = @ = o
G Google [J] Google Keep ChatGPT ) Other favourites Q
a
‘s’ SILICON LABS Products v Applications ~ Ec Resources v Company ~ @ English v & Q L4
o
@ |/ Developers /[ USB to UART Bridge VCP Drivers
P
CP210x USB to UART Bridge °
VCE & | :
+
(%]
>
°
©
&
OVERVIEW DOWNLOADS TECHDOCS COMMUNITY & SUPPORT )
Download and Install VCP Drivers
Downloads for Windows, Macintosh, Linux and Android below. Legacy OS Software
*Note: The Linux 3.x.x and 4.x.x version of the driver is maintained in the current Linux 3.x.x and 4.x.x tree at Ll
www.kernel.org. Driver Package download
links and support information o
Software Downloads v ®
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Download the “CP210x VCP Windows” driver.

S @ M | e CP210x USBto UART Bridge VCr x | =+
&< G (3 httpsy//www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers?tab=downloads
G Google Google Keep ChatGPT

Products v Applications v

&= SILICON LABS

@ /| Developers |/ USB to UART Bridge VCP Drivers

V \_/ - V

OVERVIEW DOWNLOADS TECHDOCS COMMUNITY & SUPPORT

Download and Install VCP Drivers

Downloads for Windows, Macintosh, Linux and Android below.

www.kernel.org.

Software Downloads

Software (11) Software - 11

CP210x Universal Windows Driver
CP210x VCP Mac OSX Driver
CP210x VCP Windows

CP210x Windows Drivers

Show 6 more Software

&= SILICON LABS

Stay Connected With Us

Plug into the latest on Silicon Labs products, including
product releases and resources, documentation updates,
PCN notifications, upcoming events, and more.

Enter Your Email 4

Copyright © 2024 Silicon Laboratories. All rights reserved,

Also of Interest:  USBXpress USB Connectivity Bridges

CP210x Windows Drivers with Serial Enumerator

Careers

Cookies

Simpilicity Studio Software

Ecosystems v Resources v

*Note: The Linux 3.x.x and 4.x.x version of the driver is maintained in the current Linux 3.x.x and 4.x.x tree at

v11.3.0
6/24/2023
v6.0.2
10/26/2021
v6.7
9/3/2020
v6.7.6
9/3/2020
v6.7.6
9/3/2020

About Us

Community

Contact Us

Interface Direct Access Drivers

A 3| m =

Company v @ English v & Q ¢
o
3
[+
&
W
+
Legacy OS Software
Versions
Driver Package download
links and support information
Serial Enumeration Driver
What is the serial
enumeration driver and why
would | need it?
2]
=]
=
Q
2
c
Q
o
Corporate Responsibility
Investor Relations 0 @ O
Press Room e m
Privacy and Terms
Site Feedback
a
v &

© 2024 Symbola. All rights reserved.

Page 20/35


https://symbola.co.uk/

27 JAN 2024

SYMBOLA.. Sy

ESP32 Hello World Blinky

Extract the downloaded files.

- O X
CP210x_VCP_Windows X +
G o C (J > Downloads > CP210x VCP Windows > CP210x_VCP_Windows > Search CP210x_VCP_Windows Q
® New v % @ ® W N osort v = View ~ 8 Extractall (B Details
AH Name Type Compressed size Password p.. Size Ratio Date modified
ome
WA Gallery x64 File foldei 11/04/2014 17:56
x86 File folde 11/04/2014 1756
@ Deskiop [ CP210xVCPInstaller_x64 Application 319KB No 1,026 KB 69% 11/04/2014 17:56
U Downloads ] CP210xVCPInstaller x86 Application 308KB No 901KB 6% 11/04/2014 17:56
% Documents [ dpinstomi XML File 1KB No 12K8 11/04/2014 17:56
P9 Pictures -| ReleaseNotes Text Document 4KB No 11K 67% 11/04/2014 17:56
& Music =| SLAB_License_Agreement VCP_Win.. Text Document 4KB No 11/04/2014 1756
i videos # slabvep Security Catalogue 6KB No 12KB 11/04/2014 17:56
Screenshots % slabvcp Setup Information 2KB No 5KB 73% 11/04/2014 17:56
I This PC
&8 Network
9items 1 item selected 1.00 MB E m|

* Run the installer appropriate for your system (e.g., _x64 for Windows 11 64-bit).
* Follow the on-screen instructions to install the drivers.

Device Driver Installation Wizard Device Driver Installation Wizard

¢ Welcome to the Device Driver N Completing the Device Driver
. Installation Wizard! . Installation Wizard
This wizard helps you install the software drivers that some

computers devices need in order to work
P The drivers were successfully installed on this computer.

Driver Name Status
v Silicon Laboratories (sila Device Updated

To continue, click Next

[ Ned> | Cancel | Finish | Cancel

* After installation, reopen Device Manager.
*  Now, it should show "Silicon Labs CP210x USB to UART Bridge (COMXx)", where 'x' can be any number.
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Make a note of the COM port number; this guide will use COM7 as an example.

% Device Manager
File Action View Help

s B EE = B X

« &% UM780XTX
i} Audio inputs and outputs
e Bluetooth
» E Computer
== Disk drives
» [l Display adaptors
i Firmware
- Human Interface Devices
» I'.? Jungo Connectivity
3 Keyboards
H Monitors
. [ Network adapters
v § Ports (COM & LPT)
' Silicon Labs CP210x USB to UART Bridge (COM?7)
+ &= Print queues
d D Processors
B7 Security devices
[‘t Software components
i Software devices
i Sound, video and game controllers
> S Storage controllers
» System devices
i Universal Serial Bus controllers
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Update PlatformIO Configuration.

¢ File Edit Selection View - < £ Helloworld DB (Do - O X
EXPLORER @ PIO Home @ platformio.ini @ VA2 I 11
 HELLOWORLD @ platformio.ini
/C) > .pio 1 ; PlatformIO Project Configuration File
> wscode 2 E
S include 3 3 Build options: build flags, source filter
Z—G - 4 3 Upload options: custom upload port, speed and extra flags
= 5 ;  Library options: dependencies, extra library storages
;3[> » src 6 3 Advanced options: extra scripting
> test 7 H
o € _gitignore 3 ; Please visit documentation for the other options and examples
E:, @ platformio.ini 9 ; https://docs.platformio.org/page/projectcont.html
10
A 11 [env:esp32dev] =
12 platform = espressift32
13 board = esp32dev
® 14 framework = arduino
15 upload port = COM7
16
{3’} > OUTLINE
> TIMELINE
@oAo ®Wo @ v > @ A U 1 Default (HelloWorld) & Auto Ln 15, Col 19 Spacess4 UTF-8 CRLF Ini Q)

* In your PlatformIO project, open the platformio.ini file.
* Add or update the line: upload_port = COM7 (replace COM7 with your actual COM port number).
* This ensures PlatformIO knows which COM port to use for uploading code to the ESP32.

Note: The COM port number (e.g., COM7) can vary depending on your machine and other connected devices.
Always check the Device Manager to confirm the correct COM port assigned to your ESP32.
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Updating Your First ESP32 Program

Now that your development environment is set up and your project is ready, let's update the default main.cpp code to
create a simple program that controls an LED and uses serial communication. Follow these steps:

Modify the main.cpp Code
1. Open main.cpp:
* In your PlatformIO project, navigate to the src folder and open the main.cpp file.
2. Replace the Code:
* Copy the following code snippet:

#include <Arduino.h>
#define LED_PIN 2 // Change this to the pin you are using for the LED

void setup() {
pinMode(LED_PIN, OUTPUT); // Initialize the LED pin as an output
Serial.begin(115200); // Start the serial communication

}

void loop() {
digitalWrite(LED_PIN, HIGH); // Turn the LED on
Serial.println("LED is ON"); // Print the state to the serial monitor
delay(1000); // Wait for a second

digitalWrite(LED_PIN, LOW); // Turn the LED off
Serial.println("LED is OFF"); // Print the state to the serial monitor
delay(1000); // Wait for a second

» Paste it into your main.cpp file, replacing any existing content.

1. Note on LED Pin:
* The #define LED_PIN 2 line sets the GPIO pin for the LED. Adjust this if your LED is connected to a
different pin.
2. Copy Accurately:
* To avoid syntax errors, it's important to copy and paste the code exactly as shown.
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The screenshot provides a visual confirmation of how your IDE should look with the updated main.cpp code.

o File Edit Selection View - & £ Helloworld ocBemoe - O x
EXPLORER @ PIO Home @ platformio.in G maincpp @ v~ o [0 -
 HELLOWORLD BEUVDEF sc> € mancpp ..
/C) > .pio 1 #include <Arduino.h>
> .vscode 2
g_‘; S include 3 #define LED_PIN 2 // Change this to the pin you are using for the LED
4
> lib 5  void setup() {
S el 6 pinMode(LED PIN, OUTPUT); // Initialize the LED pin as an output
& € main.cpp 7 Serial.begin(1152@@); // Start the serial communication
o > test 8 }
E:! € _gitignore 9 .
@ platformio.ini 1o VOlq }OOP(J_{
A 11 digitalWrite(LED_PIN, HIGH); // Turn the LED on
12 Serial.println("LED is ON"); // Print the state to the serial monitor
13 delay(1ee@); // Wait for a second _
O 2
15 digitalWrite(LED_PIN, LOW); // Turn the LED off
16 Serial.println("LED is OFF"); // Print the state to the serial monitor
17 delay(1eee); // Wait for a second
18 )
19
{3’} > OUTLINE
> TIMELINE
®oA0 Wo B v > @ A O &1 Default (HelloWorld) ¥ Auto Ln19,Col 1 Spaces:2 UTF-8 CRLF {} C++ Platformi0 [

Verify the Updated Code in the IDE
* Once you have replaced the code, your IDE (Integrated Development Environment) should reflect these

changes.
* Ensure that the code is correctly formatted and free of errors. The IDE will typically highlight any syntax
eITOors Or issues.
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Compile and Upload the Program to the ESP32

Once you have updated your code, the next step is to compile and upload it to the ESP32 board. This process
translates your code into machine language that the ESP32 can execute and then transfers it to the board.

Compiling and Uploading
1. Start the Process:
* In Visual Studio Code, locate the arrow icon (- ) at the bottom of the IDE. This is the upload button.
* Click this button to start compiling your program. After compilation, PlatformIO will automatically
begin uploading the program to your connected ESP32.
2. Entering Program Mode:
*  Most ESP32 boards will automatically enter program mode when uploading. However, in some cases,
you may need to manually put the ESP32 into program mode.
» This is typically done by holding down the "BOOT" button on your ESP32 while starting the upload
process, then releasing it once uploading begins (See the note below).
3. Monitor the Upload:
* Keep an eye on the console output in Visual Studio Code. It will display the progress of the compilation
and upload
*  Once the upload is complete, you should see a message indicating a successful upload.
4. Troubleshooting:
» If you encounter errors during this process, check your connections, ensure the correct COM port is
selected, and that the correct board is configured in your platformio.ini file.
* Revisit the section on finding the COM port if necessary, and ensure your ESP32 board is properly
connected to your PC.

Note on Manual Programming Mode:

1. Some ESP32 boards might not automatically enter program mode during the upload process. If your board
does not start programming automatically, you need to manually put it into program mode.

2. When to Act: Pay attention to the console output in Visual Studio Code. When you see the message
"Connecting........ ", this is your cue.

3. Action Steps:
* Hold the BOOT Button: Press and hold the "BOOT" button on your ESP32 board.
* Release After Connection: Once you see a change in the output message or indication of the

programming process starting, release the "BOOT" button.

4. This manual step prompts the ESP32 to enter program mode, allowing the upload to proceed. If done

correctly, the compilation and uploading process should continue successfully.

It’s important to follow these steps precisely to ensure successful programming of your ESP32 board, especially if
your model does not support automatic programming mode.
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Setting Up a Serial Terminal with MobaXterm

Communicating with your ESP32 via a serial terminal is crucial for debugging and observing your program's output.
MobaXterm is a versatile terminal program that can be used for this purpose. Here’s how to set it up:

Download MobaXterm:
S ™ O ‘ Q. mobaxterm - Search X | B MobaXterm free Xserverand tab X | - 0 =
< C ) https://mobaxterm.mobatek.net A L (] LI % ?
G Google Google Keep (] ChatGPT £ Otherfavourites g
&
w MobaXterm Demo Features Download Plugins Help Contact f Buy

’ o

H

MobaXterm

Enhanced terminal for Windows with X11 server, tabbed SSH client, network tools and much more &

W

emacs
File Edit Options Buffers Tools Help
= a ol
~ e XEEHE Y AR ERB
glxgears g
@
v @&
* Visit the MobaXterm website mobaxterm.mobatek.net.
Page 27/35
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* Navigate to the download page.

* Select Download now (Free).

e ® O ‘ Q  mobaxterm - Search x B MobaXterm Xserver with SSH, te X | - = = x
& G 3 hitps;//mobaxterm.mobatek.net/download.htm| A Py a3 = ] o
G Google Google Keep ChatGPT E] Other favourites Q
. - ¢
MobaXterm Home Demo Features Download Plugins Help Contact f - Buy
o
3
Home Edition Professional Edition °
S
w
*
Free $69 / 49€ per user .
* Excluding tax. Volume discounts available
Full X server and SSH support
Remote desktop (RDP, VNC, Xdmcp)
Remote terminal (SSH, telnet, rlogin, Mosh) Every feature from Home Edition +
X11-Forwarding Customize your startup message and logo
Automatic SFTP browser Maodify your profile script
Master password protection Remove unwanted games, screensaver or tools
Plugins support Unlimited number of sessions
Portable and installer versions Unlimited humber of tunnels and macros
Full documentation Unlimited run time for network daemons
Max. 12 sessions Enhanced security settings
Max. 2 SSH tunnels 12-months updates included
Max. 4 macros Deployment inside company
Max. 360 seconds for Tftp, Nfs and Cron Lifetime right to use
X Download now A E) Subscribe online / Get a quote
020
About us | Home License | Pro License | © 2008 - 2024 Mobatek. MobaXterm® is a registered trademark of Mobatek f '...
Terms&Conditions | Export rules
@
b
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¢ Select and download the "Installer Edition" of MobaXterm.

e ™ O ‘ Q  mobaxterm - Search x M@ MobaXterm Xserverwith SSH, te X | 4 - g &
&< G 3 https;//mobaxterm.mobatek.net/download-home-edition.html Ay 3 h = % o
G Google Google Keep ChatGPT E] Other favourites Q
rY
. - " °
MobaXterm Home Demo Features Download Plugins Help Contact f - -
o
s 2
MobaXterm Home Edition
(o]
Download MobaXterm Home Edition (current version): &
" o w
& MobaXterm Home Edition v23.6 MobaXterm Home Edition v23.6
(Portable edition) (Installer edition)
+
Download previous stable version: MobaXterm Portable v23.5 MobaXterm Installer v23.5
You can also get early access to the latest features and improvements by downloading MobaXterm Preview version:
term Preview Version
By downloading MobaXterm software, you accept MobaXterm terms and conditions
You can download the third party plugins and components sources here
If you use MobaXterm inside your company, you should consider subscribing to MobaXierm Professional Edition: your subscription will
give you access to professional support and to the "Customizer" software. This customizer will allow you to generate personalized
versions of MobaXterm including your own logo, your default settings and your welcome message.
Please contact us for more information. a
v &
Locate the downloaded file and extract it & run the installer.
- (w] X
MobaXterm_Installer_v23.6 X +
<« > T (@] (J > Downloads > MobaXterm Installer v23.6 Search MobaXterm_Installer v23.6 Q
@ New - 3% © &) ® 0] N Sort v = View ee (1 Details
,5 Home Name Date modified Type Size
v Tod
| Gallery e
D MobaXterm_installer.dat 27/01/2024 17:10 DAT File 29471 KB
"M MobaXterm_installer_23.6 27/01/2024 17:10 Windows Installer ... 13476 KB
@l Desktop »
4 Downloads ~ #
& Documents  #
PN pictures »
@ Music »
& videos »
Screenshots
> Il This PC
> ¥ Network
2items 1 item selected 13.1 MB E m|
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Follow the installation steps, clicking 'Next' through the process to complete the installation.

"M MobaXterm Setup — * "M MobaXterm Setup — X
End-User License Agreement
Welcome to the MobaXterm Setup Flease read the following license agreement carefully
Wizard
The Setup Wizard will install MebaXterm on your computer. I
Click Next to continue or Cancel to exit the Setup Wizard. MOBAXTERM END USER LICENSE AGREEMENT

Version dated June 15, 2021

| MobaXterm l

By downloading, installing, using or copying MobaXterm Home Edition software
package, you accept and agree to be bound by the terms of the Mobatek Home
Edition end user license agreement (section 1.a).

| | By downloading, installing, using or copying MobaXterm Professional Edition

| | software package, you accept and agree to be bound by the terms of the

IMobatek Professional Edition end user license agreement (section 1.b).
Mnha¥tarm snfiware makes s nf third-narhs ramnanents which are distribioted

[CJ1 accept the terms in the License Agreement

Copyright Mobatek https://mobaxterm mobatek.net
Back Next Cancel Print Back Next Cancel
"# MobaXterm Setup = X ¥ MobaXterm Setup = X
End-User License Agreement Destination Folder
Please read the following license agreement carefully Click Mext to install to the default folder or click Change to choose another.

Install MobaXterm to:

MOBAXTERM END USER LICENSE AGREEMENT
Version dated June 15, 2021

‘C: \Program Files (x86)\Mobatek\Mobaxterm)

Change...
By downloading, installing, using or copying MobaXterm Home Edition software l

package, you accept and agree to be bound by the terms of the Mobatek Home

Edition end user license agreement (section 1.a).

| By downloading, installing, using or copying MobaXterm Professional Edition |
| software package, you accept and agree to be bound by the terms of the |

Mobatek Professional Edition end user license agreement (section 1.b).
Mnha¥tarm snfhware makas nea nf third-narh: ramnnnante which are distribi ted

I accept the terms in the License Agreement

Print Back Next Cancel Back Next Cancel

"M MobaXterm Setup = X "M MobaXterm Setup = X

Ready to install MobaXterm Completed the MobaXterm Setup Wizard

Click Install to begin the installation. Click Back to review or change any of your installation
settings. Click Cancel to exit the wizard.

Click the Finish button to exit the Setup Wizard.

Copyright Mobatek https://mobaxterm mobatek. net

Back | ‘pInstaH Cancel Back Cancel
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1. Select a Theme (Optional):
* Upon first launch, you may choose a theme for MobaXterm. This is optional and based on personal
preference.
2. Open a New Session:
* Click on the 'Session' button in the top left corner of MobaXterm.

B MobaXterm = [m] X
Terminal Sessions View Xserver Tools Games Settings Macros Help
B % % % x E B ¥ h ¥ @ X ©
Session  Servers  Tools  Games Sessions  View Split  MuliExec Tunneling Packages Settings  Help Xserver  Exit
Quick connect &® @
[0 user sessions o
© Start local terminal
Select your favorite theme
Light Dark
UNREGISTERED VERSION - Plase support MobaXterm by subscribing to the professional edtion here: https://mobaxterm.mobatek.net =
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* Choose the 'Serial' option.

Session settings 4

N @ B X EH &E @ Y E H @ x O

SSH  Telnet Rsh Xdmcp RDP  VNC FTP  SFTP  Senal File Shell Browser Mosh Aws S3 WSL

Choose a session type...

@ 0K € Cancel
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1. Configure Serial Connection:
* Configure the serial settings as follows (you can refer to the provided screenshot for guidance):
1. Serial port: Select the COM port that your ESP32 is connected to (e.g., COM?7). Remember, this will
vary based on what you found in the Device Manager.
2. Speed (baud rate): Set this to 115200.

Session settings

N @ B X E &EH @ y  E O @ x O

SSH Telnet Rsh Xdmcp RDP  WNC FTP  SFTP | Serial | File Shell Browser Mosh Aws 53 WSL

»* Basic Serial settings

Serial port ’|COM? (Silicon Labs CP210x USB to UART Brni Speed (bps) ‘|1152[}U o
% Advanced Serial settings Terminal settings Bookmark settings
Serial engine: |Pu'I_I'Y (allows manual COM port setting) w
Data bits |8 v|
Stop bits | 1 V| If you nee_cl to transfer files (e.g. router
— configuration file), you can use MobaXterm \
Parity |N0ne v| embedded TFTP server \
Flow control |Xonf)(off v| )
— "Servers" window —=> TFTP server
¥ Reset defaults
Execute macro at session start: |<n0ne> v|
@ 0K © Cancel
Connect to ESP32:
* C(Click 'OK" to close the settings window and establish the connection with your ESP32 through the selected
COM port.

By following these steps, you will have MobaXterm installed and configured, ready to interface with your ESP32
for serial communication.
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Once the serial monitor is open and connected to the correct COM port, you will be able to see real-time outputs
from your ESP32. If your setup and code are correct, you should see the "LED is ON" and "LED is OFF" messages
being printed in the serial monitor every second.

B cOM7 (Silicon Labs CP210x USB to UART Bridge (COM7)) O X

Terminal Sessions View Xserver Tools Games Settings Macros Help
B % % s A ® B Y BH & F @ X ©

Session  Servers  Tools  Games Sessions  View Split  MultiExec Tunneling Packages Settings  Help Xserver  Extt

@

Juick connect

sessions

COoM? (Silicon Labs CP210x USB to UART B

load:0x40080400, 1
entry 0x400805e4

is ON

1s OFF

is ON

is OFF

is ON

is OFF

is ON

1s OFF

is ON

i1s OFF

1s ON

is OFF

1s ON
1s OFF

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: https://mobaxterm.mobatek.net [=]
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Setting Up the LED Circuit with ESP32

Now that you have successfully programmed the ESP32 and verified its output through the serial monitor, the next
step is to set up the physical circuit for the LED.

Preparing the Circuit
1. Close the Serial Terminal Program:
* Ensure that MobaXterm or any other serial terminal program you're using is closed.
2. Power Down the ESP32:
* Before beginning any work on the circuit, first disconnect the USB cable from your ESP32. This
precaution is crucial for safety and to prevent any electrical issues.
3. Gather the Components:
* For this setup, you will need an LED, a resistor (150-200 Ohms), the ESP32 board, a breadboard, and
jumper wires.
4. Connect the Resistor and LED:
* Insert the LED into the breadboard.
* Connect one leg of the resistor to the anode (longer leg) of the LED, ensuring the other leg of the resistor
is in a separate row on the breadboard.
5. Wire the Circuit to ESP32:
* Connect the free leg of the resistor to GPIO pin 2 on the ESP32, as defined in the code.
* Connect the cathode (shorter leg) of the LED to a GND pin on the ESP32 using a jumper wire.
6. Double-Check Connections:
» Carefully check that all connections are secure and correctly positioned as per your circuit design.

Testing the Circuit
* After setting up the circuit, reconnect the USB cable to your ESP32 and to your computer.
* Open your serial terminal program again and, if necessary, re-upload the program to the ESP32.
* Watch the LED. It should blink in sync with the "LED is ON" and "LED is OFF" messages displayed in the
serial monitor.

Note on Programming the ESP32
* Close Serial Terminal Before Programming:
o Itis important to close the serial terminal program, such as MobaXterm, before you start programming
the ESP32. An open serial connection can interfere with the programming process. Ensuring the serial
terminal is closed will facilitate a smooth and successful upload of new code to the board.

This hands-on experience with setting up a basic LED circuit controlled via the ESP32 lays the groundwork for
more complex projects in the future.
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