CrowPanel Basic HMI ESP32 Display (4.3-inch)

---ESPHome Tutorial

1.course introduction

In this class, we will teach you how to use and operate the CrowPanel Basic HMI ESP32 Display
through ESPHome.

So let's move on to learn how to install the ESPHome environment, allowing you to edit code on
it to achieve reading temperature and humidity data and remotely control the on and off of LEDs.

2.learning objectives

1. Get a basic understanding of the software required for writing ESPHome code.

2. Learn how to install the necessary software.

3. Learn how to create a new project.

4. Learn to write relevant code to achieve the function of collecting temperature and humidity
data, and be able to view the temperature and humidity data remotely on the ESPHome
platform.

5. Learn to write relevant code to achieve the function of turning on and off an LED, and be able
to control the LED remotely on the ESPHome platform.

3.Project operation effect illustration

Next, when you click the switch of the LED, you will be able to see that the indicator light on the
screen turns on, and the feedback from the LED is also quite obvious.
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button above.

Scenes [+
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Basic_HMI_4.3inch LED Control turned on
triggered by action Switch: Turn on
312:42 PM - Now - atao_black

Basic_HMI_4.3inch LED Control turned off
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Basic_HMI_4.3inch LCD Backlight turned on
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Next, when you click the switch of the LED, you will be able to see that the display light on the
screen turns off, and the feedback from the LED is also quite obvious.



And you can also see the historical data of temperature and humidity collection from here.
&
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4.Introduce the software

Here's a clear, accessible overview for international customers (no overly technical jargon):
Home Assistant (often called "HA" for short) is a free, open-source smart home management



platform—think of it as the central "control brain" for all your smart devices.

Home Assistant

It works on computers, small servers, or even dedicated smart home hubs, and lets you manage
every smart product you own (lights, thermostats, sensors, your rotary screen, etc.) in one
unified interface—regardless of the brand or technology the device uses. For your rotary screen,
HA acts as the "command center": it can receive inputs from the screen (like knob rotations or
touch taps), control other devices based on those inputs (e.g., turn up the lights when you twist
the knob), and send data (like room temperature or music volume) to the screen for display.

ESPHome is a free, open-source tool built to configure smart hardware (specifically devices
powered by ESP32/ESP8266 chips—your rotary screen uses an ESP32). The key benefit? You don't
need to write complex code to make the screen work. Instead, you use simple, plain-text
configurations (like filling in a template) to define what the rotary screen does: e.g., "show 'Hello

World' on the display," "adjust the thermostat when the knob turns," or "wake the screen when
touched." ESPHome takes these configurations, turns them into instructions the ESP32 can
understand, and "loads" them onto your rotary screen—while also automatically syncing the

screen's status (what it's displaying, how the knob is being used) with Home Assistant.

Together, Home Assistant and ESPHome turn your rotary screen into a flexible, customizable
smart device: ESPHome gives the screen its "basic skills" (display, knob/touch response), and HA
connects those skills to your entire smart home—so the screen can both control your devices and
show you what's happening with them, all without requiring technical expertise.

5.How to install software

First, we need to prepare:
a Raspberry Pi 5;



a 64GB SD card;
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a CrowPanel Basic 4.3-inch HMI ESP32 Display ;
purchase link :

https://www.elecrow.com/esp32-display-4-3-inch-hmi-display-rgb-tft-lcd-touch-screen.html

A humidity and temperature sensor;
purchase link :
https://www.elecrow.com/crowtail-dht20.html



https://www.elecrow.com/esp32-display-4-3-inch-hmi-display-rgb-tft-lcd-touch-screen.html
https://www.elecrow.com/crowtail-dht20.html

An LED light;
purchase link :
https://www.elecrow.com/crowtail-led-p-1224.html|

Download HomeAssitant

Open the official website of HomeAssitant: https://www.home-assistant.io/
« >0
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Open  100%

Open source home automation that puts local control and privacy first. & Kitchen

Powered by a worldwide community of tinkerers and DIY enthusiasts. Shutter
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GET STARTED View livedemos  Browse 3100+ integrations

O .g. Top open sourc

The version we are using here is 2026/3/4.

-

Home Assistant

Installation method Home Assistant 0S
Core 2026.3.4
Supervisor 2026.03.2
Operating System 17.1
Frontend 202603121

Select a Raspberry Pi and install the Home Assistant system according to this installation

guide.(Install according to the official installation guide.)


https://www.elecrow.com/crowtail-dht20.html
https://www.elecrow.com/crowtail-led-p-1224.html
https://www.elecrow.com/crowtail-led-p-1224.html
https://www.home-assistant.io/
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# GETTING STARTED o = ON THIS PAGE
nstallation

| instaitation

The first step to getting started with Home Assistant is to install it on a device.
There are many ways to run it for all kinds of scenarios and all kinds of skill levels.

EASIEST

Plug and play with Home Assistant Green
The affordable Home Assistant Green is the easiest way to start using Home Assistant. It's plug-and-
play and comes with Home Assistant already installed.

HOME ASSISTANT GREEN
The easiest way to get started with Home Assistant
SKILLS REQUIRED TOOLSREQUIRED

« Intarestin settiog up s Emart home  Ethernatconnecton

View tutorial >

DIY with Raspberry Pi

Raspberry Pi, amini law-cost computer, is one of the most papular platforms for running Home

R ——— Assistant. If you want to learn how to DIY, this is 2 good way to start and gain experience.

After the installation is complete, insert the SD card with the Home Assistant system into the
Raspberry Pi and connect the Ethernet cable.
Note: Make sure that the Wi-Fi network your CrowPanel Basic 4.3-inch HMI ESP32 Display will

connect to is on the same local area network (LAN) as the Raspberry Pi.

The following devices need to be on the same LAN:
@ Your computer

@CrowPaneI Basic 4.3-inch HMI ESP32 Display ;
@ Raspberry Pi with the Home Assistant system

Note: The Raspberry Pi must be connected to a screen to view information. Once everything is
ready, power on the Raspberry Pi and wait for it to load. The screen will display the following

image.



(You need to connect a display screen to the Raspberry Pi in order to see these information.)

@

Uelcone to the Home Assistant comsand line interface.
M uaiting for Supervisor to start...
| Home Assistant Supervisor is resning?
Systen infornatlon:
IPA adiresses )
; [192.168.50. 19424
i b0 : t8bhe iZ3cL ralfo o725

Home fissistant 08 17.1
2026.3.4

Mttpi//honcassistant . local | 8123
http://honcassistant . local ;4357

Systen is ready! Uss browser or app to configure.
>

Remember the IP address and the Home Assistant URL.

In my case, the IP address is: 192.168.50.194
So | enter 192.168.50.194:8123 in the browser.

& (| A Notsecure 192.168.50.194:8123/home/overview

=< Home Assistant Overview

A Overview Welcome atao_black
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E

ESPHome Builder

Media

B @

To-do lists

Next, start configuring the Home Assistant system.
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community of tinkerers?
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RESTORE FROM BACKUP

(5] =) @

Read our vision Join our community Download our app

English Help

You can either manually set your location or allow it to be detected automatically.

[

Home location

This data is stored on your Horme Assistant system, though some cloud-based
Integrations may use this dsta 1o function

Q Search sadves ®

AMgER DAM
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Set the country where you are located.
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Keep it as default here.

A

Help us help you

Share ananymized information from your installation to help make Home
2dd local control and

privacy-focused features

Learn how we proc

Basic anahtics
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usage
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Statistical data =
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Diagrostics
Share crashreports when unexpec o -
Englsh = Help

You can either add smart devices now or click Finish to add them later.
Here, we will add the devices later.

é

We found compatible devices!

These are found on your local network. Some are already added, others may need
extra configuration. |

Fbn @

Bluetooth Internet Printing Xiaomi BLE
Protocol (IPP)

English ~ ‘ Help

Add ESPHome

This will bring you to the main interface of Home Assistant.
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Click on the username and enable "Advanced Mode."
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Click on "Settings" and then "Apps."
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Click on "Apps" and type ESPHome to install it.

Home Assistant «  Addons
Q, Search add-ons
‘energy

‘You dor't have any add-ans installed yet_ Head over to the
‘addon slare 1o gel started!

history
media_browser

tode

developer_tools

config
elecrow

< App store

1
| s |
esphome

Control hame wiien siway nd infegrata with Abcs a0 Google Assistant

No results found in Official apps

ESPHome

2

ESPHome Device Builder (beta)
‘a Beta version of ESPHome Device Builder

No results found in Home Assistant Community Apps

E]

ESPHome Device Builder
Build your own smart home devices using
ESPHome, no programming experience required

No results found in Music Assistant

The installation is in progress, as shown in the image.

E]

ESPHome Device Builder (dev)
Development version of ESPHome Device Builder



¢ i Info & Documentation

ESPHome Device Builder 2026.3.1

Changelog

o i

Build your own smart home devices using ESPHome, no programming experience required
Visit ESPHome Device Builder page for more details.

() ESPHome

Install

ESPHome Device Builder

(¢ EETMRTTH chat 2.9k online

About

This App allows you to write configurations and turn your microcontrollers into smart home devices directly through Home Assistant with no programming
eexperience required. All you need to do is write YAML configuration files; the rest (over-the-air updates, compiling) is all handled by ESPHome.

View the ESPHome documentation

Example

With ESPHome, you can go from a few lines of YAML straight to a custom-made firmware. For example, to include a DHT22 temperature and humidity
sensor, you just need to include 8 lines of YAML in your configuration file:

<« i Info B Documentation g Configuration B Log

ESPHome Device Builder Q

Current version: 2026.3.1 (Changelog)

Build your own smart home devices using ESPHome, no programming experience required
Visit ESPHome Device Builder page for more details.

(A ESPHome

Start on boot

Automatically start this app when Home
Assistant starts.

Watchdog
Automatically restart this app when it crashes.
Auto update

Automatically update this app when a new
version is available.

Show in sidebar

8§84 3

Show a shorteut to this app in the sidebar.

Uninstall

ESPHome Device Builder

(A ESPHome

[ EARITY chat 3.9 online

About

So we have successfully installed ESPHome. From now on, we can use ESPHome to edit the code

and achieve the functions we want.



6. New Project

Once the installation is complete, we can start adding devices.

Come to ESPHome Builder

=< Home Assistant

Create and make

Overview

L Q search devices...
(= 18devices & Select multiple.
4 Energy

1.46_Adjust Screen ...
146-adjust-screen-brightness.

@3 -

4.3 basic
|0 Media 43-basicyaml
] Terminal =l
B To-dolists
Basic_ HMI_3.5inch
basic-hmi-35inchyaml
0
RGB43 Test «
basic-43 yaml
=]
£ settings o
A Notifications (1]
a  atao_black

ESPHome Device Builder

sart devices

9 offline

2 online

9 offline

2 offine

Click to add a new device

ESPHome Device Bt

Home Assistant

A Overview Q_ Search devices...
B map 18devices & Select muttiple
4 energy 1.46_Adjust Screen ...
146-scjustsereen-brightress
Activity
7 Edit
M History

ESPHome Builder

4.3 basic
42basicyaml

1D Media

Terminal

B To-dolists
Basic_HMI_3.5inch
basic-hmi-35inchyam

RGBA3 Test «

basic-43.yami

£ settings (2]
A Notifications (1]

atao_black

Click to create

ler

t devices

9 offine

2 online

Q ffiine

9 offine

ind sutomat

a-

1.46_LVGL Inter...
146-glinterface yam!

5.0_home « &
basic-50 yaml

@ -

Basic_ HMI_5.0in...
basic-hmi-Sinchyam
&y : «©
rotary_1.46 « &
rotary-146yaml

7 it [EE]

8-

1.46_LVGL Inter...
146-vgl-nterface yam!

2.
5.0_home « &
basic-50yami

L]
Basic_HMI_5.0i

basic-hmi-S0inchyam!

=) -

rotary 1.46 « &
otary-146yaml

= Filters

®© g Offiine

2 Offline

°® g offine

9 offine

®© g Offiine

Q Offine

©© 9 oMine

9 offine

1.46_LVGL Inter.
145 ivglinterface-1yarml

® & 9 offline

9inch-p4 3 offine
P—
.
Basic HMI_7.0inch S offine
basic-hmi-T0inchyarl

a8
Rotary Screen 1.46_...  offine

rotary-screen-146-displayyaml

= -

1.46_LVGL Inter... » & 5 offine

146-Ivgl-interface-1.yam!

9inch-P4.
Sinch-payami

=D -

9 offline

Basic_ HMI_7.0inch

basic-hmi-70inch yam!

= -

 offline

Rotary _Screen_1.46_...

rotary-screen-146-displayyam!

5 offline

2.4 tests & 2 offiine
Advance-P4-! ® ®© 3 offiine

@ -

Basic HMI 28 24 inch % offine
basic-hm-28-24-inch yam|

@3-

24 teste &
basic-24-hmiyam

S offline

7 Edit

Advance-P4-5-i... © & 1 offine

‘advance-pa-5-inchyam!

Basic HMI_28 24 inch 5 offine
basic-hmi-28-24-inchyaml

=D -

3.5HMI » & | Offline
Advance-P4-7-9-10.1 g Online
°

ESP32-P4-10.1 V1.2 5 Offline

25p32-pA-101-v12yaml

3.5HMI © & 3 offline
basic-35-inch yaml

s ®
Advance-P4-7-9-10.1 & online
advance-pd-7-8-101yam!
ESP32-P4-10.1.V1.2 4 offiinc

£5p32-pA-101-v12yam!




Create configuration

& How would you like to create your

project?

Create new project

A guided process to get you started with a starter kit or any ’
other ESP boards

Advanced set up options

You can also drag and drop a .yaml file or a bundle here

Next, based on the size of the CrowPanel Basic 4.3-inch HMI ESP32 Display you are using, select
the corresponding ESP32S3 main control chip.

GPIO-D UART1 UART1 GPIO_D

ESP32-53-_|
WROOM-1

SPK TF

Choose the ESP32-S3 chip used in our project



< Select your board X

Search boards...

— 1
ESP32 ESP32-52 | ESP32-53 | ESP32-C2 ESP32-C3 ESP32-C5 ESP32-C6 ESP32-C61

ESP32-HZ ESP32-P4 ESPE266 RP2040 RP2350 BK72xx RTLETxx LNBBZx nRF52

& Connect your board 1 don't know what board | have

OTHER BOARDS

13

Generic ESP32-S3 Board bl ‘ 4D Systems GEN4-ESP32 e
i 16MB (ESP32S53-R8N16)

Generic ESP32-53 development board. Select this
if your specific board is not listed — not all pins... ESP32-53

More info B ' + Select Moare info & + Select

‘ Adafruit Feather ESP32-583  [] ‘ Adafruit Feather ESP32-53 (]
2MB PSRAM Mo PSRAM
More info B4 + Select More info 2 + Select
‘ Adafruit Feather ESP32-53 il ‘ Adafruit Feather ESP32-53 52
Reverse TFT TFT

Set a name for this project.

+ Set up your ESPHome board b4

ESP32

Generic ESP32-53 Board
S3

Name your device

Naming your project will show up in the ESPHome dashboard.
Choose a recognisable, descriptive and memorable name. You can
use component names or relevant words. You can edit this after you
finish this project.

Device name

Basic HMI 4.3inch ]

Back Finish setup

4

After the configuration is completed, the system will present a graphical configuration interface.
This textbook will mainly guide you to learn how to write the programs in the right code column.
In the subsequent operations, you will find that the final effect achieved by manually writing the



code and operating through the graphical interface is completely the same.

Device navigator =

Navigate, add and remove options to define
your ESP device and its functionality

% Core configuration v
& Components v
«+ Automations v

Editing Basic HMI 4.3inch basic-hmi-43inchyam!

° oBlo

Generic ESP32-S3 Board

Moreinfo & Change board

Generic ESP32-53 development board. Select this if your specific board is not listed
— not all pins may be physically accessible on your board.

[¢ ions, you just config

your Generic ESP32-S3 Board!

4% Aminimal default configuration has been applied. From here you can refine the core
settings, add components like sensors or lights, and set up automations. Use the
Device navigator on the left or the panels below to get started.

1. Core configuration
The care canfiguration companents are the base building blocks that let your board run ESPHome, They cover
settings such as the device name, Wi-Fi or Ethernet network, OTA updates, the API connection to Home Assistant,
and optional add-ons like MQTT. Use the Device navigator on the left to view, edit or add core components.

%% Show core configuration &

2.components  Graphical configuration interface

Components are the building blocks that bring your device to life — sensors, switches, lights, displays, buses, and
more. Each one represents a piece of hardware on your board or a virtual entity exposed to Home Assistant. Use
the Device navigator on the left to view, edit or add components.

@ Show components <«

3. Automations
Automations let your device react to events onits own — turning on a light when a button is pressed, sending a

notification when a sensor changes, scheduling tasks, and so on. They run locally on the device. Use the Device
navigator on the left to view, edit or add automations.

«» Show automations “

1 # Board: Generic ESP32-53 Board (Generic)
2 # Definition: definitions/boards/generic-esp32s3/nanifest.yaml
3

4, esphome:

5" name: bastc-hmi-43inch

6 | friendly name: Basic HMI 4.3inch

;

5. espr2:

9 variant: esp32s3

10, framework:

117 typer espetar

12

13 logger:

"

is |, api:

g encryptior

18 A 7

19, ota: Code editing interface
bo " | - platforn: esphone

1

2

23 id: !secret wifi_ssid

24 : isecret wifi_password

bs, e

be " ssid: Basic_MAT_4.3tn Fallback Hotspot

b7 password: « s

s

9 captive_portal:

Device Builder 110

2 install

© validate

So we simply click on this button at the top right corner and keep only the part for code writing.

7. Configuration Code

Then, return to the main interface, find the Basic_ HMI_4.3inch you just created, click "EDIT", and

enter the code editor.



Overview

Map

+ @ >

Energy
= Activity
M@ History

ESPHome Builder

Media

!

Terminal

To-do lists

& settings (5]

B wntifinatinne

4.3 basic
43-basicyaml

7/ Edit JiS)

Advance-HMI-3.5inch

advance-hmi-35inchyaml

7/ Edit 5]

Advance-P4-7inch

advance-p4-Tinch.yaml

7 Edit JS)

Basic_HMI_7.0inch

basic-hmi-7inch.yaml

7/ Edit S

RGB43 Test o

basic-43yam|

7 Edit WS

This code is automatically

g Online

q Offline

N Offline

S Offline

5 Offline

generated based on the previous steps. Next,

5.0 home » &

basic-50.yaml

Advance-HMI-7inch

advance-hmi-7inchyaml

=3 -

Basic HMI_3.5inch

basic-hmi-35inch.yaml

=D -

Basic_ HMI_28_24 inch
basic-hmi-28-24-inch yaml

=D -

rotary 1.46 ¢ &
rotary-146.yaml

5 Offline

3] Offline

1 Offline

51 Offline

5 Offline

9inch-P4
Sinch-pd.yaml

= -

Advance-P4-5-inch

advance-pd-5-inchyaml

= -

5 Offline

5 Offline

Basic HMI_4.3inch » &

basic-hmi-43inch.yaml

2| B

o Offline

ESP32-P4-10.1_V1.2

esp32-pd-101-vi2yaml

=D -

Rotary_Screen_1.46_Display

rotary-screen-146-displayyaml

= -

replacements in it, which will help optimize the code for more efficient operation.

ESPHome Device Builder

- @
Create and make your smart devices and automations

Ecliting Basic HMI_4.3inch

name: basic-hmi-43inch

ssid: !secret wifi_ssid

1

2

3

4 ., esphome:

5

6

F

8 , esp32:

a variant: esp32s3
1@,  framework:

11 type: esp-idf
12

13 logger:

14

15, api:

16 , encryption:

17

18

19 , ota:

2@ - platform: esphome
21

22, wifi:

23

24 password:

25 aps:

26

27

28

29 captive_portal:
=

# Board: Generic ESP32-53 Board (Generic)
# Definition: definitions/boards/generic-esp32s3/manifest.yami

friendly_name: Basic_HMI_4.3inch

!secret wifi_password

ssid: Basic_HMI_4.3in Fallback Hotspot
password: sessssrssencas

key: sssssssssssssssssssssssssnssassasssansssnsnsss

we  will

2 Offline

1 Offfine

make

You can click here to download the code in this course, which will help you achieve the related

functions.
4.3-Size Code:

https://github.com/Elecrow-RD/CrowPanel-4.3-HMI-ESP32-Display-480x272/tree/master/examp

le/V2.1/ESPHome/Code



https://github.com/Elecrow-RD/CrowPanel-4.3-HMI-ESP32-Display-480x272/tree/master/example/V2.1/ESPHome/Code
https://github.com/Elecrow-RD/CrowPanel-4.3-HMI-ESP32-Display-480x272/tree/master/example/V2.1/ESPHome/Code

Please Note: The code for this lesson is only relevant to the 4.3-inch product.

Next, you can replace the relevant content in ESP32 as needed. You may also add the

corresponding ESPHome configuration here, switch the ESP32 platform as required, and enable
PSRAM support.
e @ ESPHome Device Builder

Create and make your smart devices and automations

« Editing Basic HMI_4.3inch

1 # Board: Generic E5P32-53 Board (Generic)
2 # Definition: definitions/boards/generic-esp32s3/manifest.yaml
3

4 ., esphome:

5 name: basic-hmi-43inch

6 friendly_name: Basic_HMI_4.3inch

7

8 ) esp3z:

] variant: esp32s3

12 framework:

11 type: esp-idf

12 sdkconfig_options:

13 CONFIG_ESP3253_DEFAULT_CPU_FREQ 24@: y
14 CONFIG_ESP3253_DATA CACHE_64KB: y
15 CONFIG_SPIRAM_FETCH INSTRUCTIONS: y
16 CONFIG_SPIRAM RODATA: y

L

18 ,,Ipsr‘am:

19 mode: quad

28 speed: B88MHz

21

22 Mlogger:

23 level: VERY_VERBOSE

24

25, api:

26 , encryption:

27 key: wsssssssassnsssssascensnsosssntessnssnssnnonns
28

29 , ota:

3@ - platform: esphome

31

32 , wifi:

33 ssid: !secret wifi ssid

34 password: !secret wifi_password

35, ap:

36 ssid: Basic_HMI_4.3in Fallback Hotspot
37 password: sssssssssssass

38

39 captive_portal:

Here, | have modified the ESP32 section to make it compatible with the ESP32 main controller.

Remember to replace your own Wi-Fi name and password.



Keep them all within the same local area network.

ESPHome Device Builder

Create and make your smart devices and automations

¢  Editing Basic HMI_4.3inch

1 # Board: Generic ESP32-53 Board (Generic)
2 # Defimition: definitions/boords/generic-esp32s3/manifest. yaml
3
4, esphome:
5 name: basic-hmi-43inch
6 friendly_name: Basic_HMI_4.3inch
7
8, esp32:
.t} variant: esp32s3
14 framework:
11 type: esp-idf
12 , sdkconfig_options:
13 CONFIG_ESP3253_DEFAULT_CPU_FREQ_248: y
14 CONFIG_ESP3253_DATA_CACHE_B4KB: y
15 CONFIG_SPIRAM_FETCH INSTRUCTIONS: y
16 CONFIG_SPIRAM_RODATA: y
=7
18 , psram:
19 mode: quad
20 speed: B@MHz
21
22 , logger:
23 level: VERY_VERBOSE
24
25, api:
26, encryption:
37 key: sssssssscssusssscscssnsssasnssasssnsassnassnns
23
29 , ota:
3a - platform: esphome
31
32 , wifi:
33 ssid: Isecret wifi_ssid
34 password: !secret wifi_ password
35, ap:
36 ssid: Basic_HMI_4.3in Fallback Hotspot
37 password: sssssessserans
38
32 captive_portal:

H

Go to Secrets to modify the Wi-Fi username and password you are using.

Firmware tasks

{H

‘p

Secrets 2

Change Wi-Fi credentials

Fy)

£®  Reset build environment

£ Settings
g

Q. Search commands <trl &

Found a bug? Hawve an idea?



Replace it with the Wi-Fi on your same local network.

- ‘a FSPHomeDe 3
Secrets a0

Manage sensitive values referenced in your device configurations with Isecret

Shared
wifi ssid ThinkNodle-G4_2a2d82 x
wifi_password elecrow.com x

advance p4 Tinch

advance_p4_7inch_encryption_key Dp4Wgl1jjSF ++6mnzSma7IHvgHCGIghIE/ohTIES +jw= x

8. First upload of code

After the code replacement is completed, click the "Install" button at the bottom right corner.

-

+ Install ) Validate

Subsequently, select the appropriate firmware burning method and carry out the first code

upload.

How do you want to install the firmware?

On the network

Device is offling; the update will compile now and install when
the device comes back online

Plug into this computer
Opens the USE flasher in a new tab to flash over USB

a  Plug into your Home Assistant server
! For devices connected via USB to your Home Assistant server

Device IP or hostname
Target a specific address instead of the auto-detected

one

Download firmware binary
Compile here and download the binary, then flash it manually
with your preferred tool




Wait for a few minutes until the installation is complete.The first installation and download
process may take some time as it involves downloading necessary tools and libraries and
compiling the code.

Install — Basic HMI 4.3inch

~—

Compiling firmware...

~ Hide details ¥ Download

INFO Generating C++ source...

INFO Setting CONFIG_LWIP_MAX_SOCKETS to 12 (TCP=6 [api=3, captive_portal=3], UDP=3 [captive_portal-1, mdns=2],
TCP_LISTEN=3 [api=1, ota=1, web_server_base=1])

INFO Compiling app... Build path: /data/build/basic-hmi-43inch

Processing basic-hmi-43inch (board: esp32-s3-devkitc-1; framework: espidf; platform:

https: f/github.com/pi ino/platform-espr if32/rel .83.39/p: -espressif32.zip)

Library Manager: Installing esphome/noise-c § 8.1.11

] 1eex
Library Manager: noise-c@a.1.11 has been installed!
Library Manager: Resolving dependencies...
Library Manager: Installing esphome/libsodium @ 1.10021.8
i ] 1eex
Library Manager: 1ibsodium@1.10@21.@ has been installed!
HARDWARE: ESP3253 240MHz, 326KB RAM, 4MB Flash
- cantrib-piohome @ 3.4.4
- framework-espidf @ 3.56564.8 (5.5.4)
- tool-cmake @ 4.0.3
- tool-esp-rom-elfs @ 2624.16.11
- tool-esptoolpy @ 5.3.8
- teool-ninja @ 1.13.1
- tool-scons @ 4.40501.0 (4.5.1)
- tool-xtensa-esp-elf-gdb @ 17.1.0+20260402
- teolchain-xtensa-esp-elf @ 14.2.0+26260121
ng Bython 3.13.14 env t

«pla

Reading CMake configuration...

Then, after the download is completed, select "Factory image".

Install — Basic HMI 4.3inch

Choose what to download

Each option explains what it's for

Factory image
Full image for ESPHome Web and other flashing tools.

OTA update

For updating a device over the network.

ELF (debug symbols)
For decoding crash backiraces with the ESP stack trace decoder.

*

~ Hide details Download

Total image size: 867583 bytes (.bin may be padded larger) -
Note: The reported total sizes may be smaller than those in the technical reference manual due to reserved memory and
application configuration. The total flash size available for the application is not included by default, as it cannot
be reliably determined due to the presence of other data like the bootloader, partition table, ana application
partition size.

RAM:  [= 1 14.4% (used 47292 bytes from 327682 bytes)

Flash: 1 47.3% (used 867327 bytes from 1835068 bytes)

Building .picenus/basic-hmi-a3inch/firmiare.bin

Creating ESP32-53 image...

Successfully crested £5P32-53 image.

Creating binary "firmware.factory.bin” with:

Offset | File
- axe | bootloader.bin
- @xgees | partitions.vin

- @x9000 | ota_data_initial.bin

- oxiee0e | firmeare.bin

Successfully created combined binary inage.
sign_firmeare([".pi ic-hmi-43i i wbin"1, [* ic-hmi-&3inch/Firmaare .c1F"])
merge_factory_bin([".picenvs/basic-hmi-a3inch/firmware.bin"], [*.pioenvs/basic-nmi-a3inch/firmeare.e1F"1)
#irmuare. factory.bin already created by Platforml0 - skipping merge

5032 copy_ota_bin([".picenvs/basic-hmi-43inch/firmware.bin"], [".pioenvs/basic-hmi-43inch/firmiare .e1¢"])
Copied firmiare to /data/build/basic-hmi-43inchy .pioenvs/basic-hmi-43inch/Firmeare ota.bin

[SUCCESS] Took 268.26 seconds -

onment at: /root/.platformis
x82bcSade build_time st

Using Python 3.13.14 n
INFO Build Info: config hash:




Once the download is complete, you will see the .bin file.

Downloads ey

Install — Basic HMI_4.3inch

| | basic-hmi-43inch-
firmware.factory.bin
Open file

o See more

Firmware binary downloaded

Saved as basic-hmi-43inch-firmware.factory.bin. Flash it to your
device with your preferred tool.

Download another format

Remember the path of this .bin file.

Open the following website:

https://web.esphome.io/?dashboard wizard

Next, we will flash this .bin file into the CrowPanel Basic 4.3-inch HMI ESP32 Display .

Connect the CrowPanel Basic 4.3-inch HMI ESP32 Display to your computer.

Click "Connect", select the COM port, and connect it.

A ESPHome e |

'NOT CONNECTED

ESP Device

Connect the ESP32 or ESP266 to your computer and click on
connect to start managing your device.

t— Welcome to ESPHome Web!

ESPHome Web allows you to prepare your device
for first use, install new versions and check the
device logs directly from your browser.

ESPHome Web runs 100% in your browser. No data
will leave your computer.

This page is a lite variant of ESPHome. If you want
to create and edit ESPHome projects, install
ESPHome on your computer o inside

Home Assistant (its free!).

Get ESPHome

USE Senal (COM11)

After connecting the CrowPanel Basic 4.3-inch HMI ESP32 Display ,click "Install".


https://web.esphome.io/?dashboard_wizard
https://web.esphome.io/?dashboard_wizard

(A ESPHome > nsenenny v

CONNECTED

ESP Device
[ PREPARE FOR FIRST USE| INSTALL | LOGS

t Prepare for first use

Install ESPHome on your device to manage it from your
ESPHome Device Builder. Once added, a device can be
configured and updated wirelessly.

Add the .bin file you just downloaded, then click "Install".

Install your existing ESPHome project

Select the project that you want to Install on your device,

To get the factory file of your ESPHome project:

1. Open your ESPHome Device Builder

2. Find your device card click on menu ( )
3. Click on Install

4. Click on Manual Download

5. Click on Modem Format

INSTALL

hiliieatat it R  CiRretelEs ate  Adhdon  Amdiaaemb @
tory (3).bin tory (4).bin tory (S).bin tory.bin ry.bin (1).bin n

B B [N B i 5N B

basic-hmi-35inc  basic-hmi-35inc  basic-hmi-35inc  basic-hmi-35inc  basic-hmi-43inc  basic-hmi-43inc  basic-hmi-43inc
hfactory (11bin  hfactory (1bin  hfactorybin  h-firmwarefact hfactory (1.bin hfactory (2.bin  h.factory (3).bin
ory.bin

[N b B [EN B [N [N

basic-hmi-43inc  basic-hmi-43inc | basic-hmi-43inc | basic-hmi-50inc  basic-hmi-50inc  basic-hmi-70inc  basic-hmi-70inc
hfactory (4)bin  hfactory.bin | h-firmwarefact | hfactory (1)bin  hfactorybin  hfactory (11bin  hfactory.bin
orybin

&(N): | basic-hmi-43inch-frmware factory bin ~| [BIN File (bin) v

1. Open your ESPHome Device Builder

PHome project

want to install on your device.

olr ESPHome project:

2. Find your device card click on menu ( § )
3. Click on Install

4. Click on Manual Download

5. Click on Modern Format

CLOSE INSTALL




Install your existing ESPHome project

Select the project that you want to install on your device.

Choose File | basic-hmi-43inch-firmware factory bin

To get the factory file of your ESPHome project:

1. Open your ESPHome Device Builder
2. Find your device card click on menu (
3. Click on Install

4. Click on Manual Download

5. Click on Modern Format

INSTALL

Wait for a few minutes.

42% ’

Installing

This will take 2 minutes.
Keep this page visible to prevent slow down

After the installation is complete, click "Close".

o

Configuration installed!




9. Observe the Wi-Fi connection status of the equipment

After successfully flashing the .bin file, return to the ESPHome page in Home Assistant.

i=  Activity

M History Advance-HMI-3.5inch § Offline Adv

advance-hmi-35inch.yaml adwvar

7 edit IS :

ESPHome Builder

@ Media

Terminal Advance-P4-7inch 4 Offline Basi
advance-p4-Tinch.yaml basic-

< To-do lists

s edit S :

Press the RESET button on the back of the product to reset it once.

80mm

And you should see the device you created earlier show as ONLINE in the top right corner.

Basic HMI 4.3inch

basic-hmi-43inch.yaml /

/ Edit S|

[ =]

sts



If the "ONLINE" status is not displayed, please make sure that your Raspberry Pi 5, CrowPanel
Basic 4.3-inch HMI ESP32 Display, and the WIFI you are using are all within the same local
network.

Once your device is activated, you can begin writing code to implement your features.

First, this session focuses on collecting temperature and humidity data, which can be viewed
historically in the ESPHome backend. It also adds the function of remotely controlling the light.

We hope the features in this session will help you better understand the convenience of
ESPHome in smart homes.

Next, let's get started.

10.upload pictures

You can see the materials on the screen, which we need to use on the ESPHome platform, so
they need to be uploaded to the ESPHome platform.

Click here to download the materials shown on our screen.
https://github.com/Elecrow-RD/CrowPanel-4.3-HMI-ESP32-Display-480x272/tree/master/examp
le/V2.1/ESPHome/Materials

After downloading the materials we provide, you need to download a tool to upload these
materials to the ESPHome platform.

Click Settings and select Apps

Home Assistant Settings

Overview
Home Assistant Cloud

Map Control home when away and integrate with Alexa and Google Assistant

~ @

Energy Devices & services

Integrations, devices, entities, and helpers

Activity
Automations & scenes

History Automations, scenes, scripts, and blueprints

0060

ESPHome Builder Areas, labels & zones

Manage locations in and around your house

Media
2 Apps
To-do lists Run extra applications next to Home Assistant

B & @ 8

Dashboards
Organize how you interact with your home

Voice assistants
Manage your voice assistants

Tags
Set up NFC tags and QR codes

1

A notifications

People
Manage who can access your home

Bluetooth N
Local device connectivity
(]

a  atao_black S


https://github.com/Elecrow-RD/CrowPanel-4.3-HMI-ESP32-Display-480x272/tree/master/example/V2.1/ESPHome/Materials
https://github.com/Elecrow-RD/CrowPanel-4.3-HMI-ESP32-Display-480x272/tree/master/example/V2.1/ESPHome/Materials

Then, click the “Install app” at the bottom right corner.

% Install app

Search for Samba share at the top

=¢  Home Assistant < Add-on Store

= i |

=0 Overdiew Q Samba share

B HhE Official add-ons _7
Samba share

L4 Energy ﬁ Expose Home Assistant folders with SMB/CIFS

= Logbook

Na results found in ESPHome.

Click INSTALL to install it

<« O A Not secure | 192.168.50.177:8123/hassio/addon/core_samba/info
= Home Assistant &« info Documentation
1 5 Overview
=i

Samba share
B owm Changelog
- o aEs

Expose Home Assistant folders with SMB/CIFS.
1= Logbook Visit the Samba share page for more details,
m History t

Sﬂ’l?

E .3 ESPHome Compiler
\g e
5]  Temminal
B Todolists Home Assistant Add-on: Samba share

Share your configuration over the network using Windows file sharing.

About

This Add-on allows youto enable file sharing across different operating systems over a netwark. It lets you access your config files with Windows and

macos devices

After the installation is completed, remember to start it.

125.0



sm,ég

Start on boot

Automatically start this app when Home -
Assistant starts.

Watchdog
Automatically restart this app when it crashes.
Auto update

Automatically update this app when a new »
version is available.

Start

After installation, configure your Samba share with your own username and password—please
remember them!

i Info a D i 0* Configuration B Log

Samba share(aliyun)

Options :

Usemame*
atao_black

The username you would like to use 10 authenticate with the Samba server

The password that goes with the username configured for authentication

Workgroup*
'WORKGROUP

Change WORKSROUP to reflect your network needs

Enable Compatibility Mode

Enable this to use old legacy Samba protocols on the Samba add-on. »

= .DS_Store X Thumbs.db X icon? X Trashes X

=4 Veto Files

List of files that are neither visible nor accessible

10.0.0.0/8 X 172.16.0.0/12 X 192.168.0.0/16 X 169.254.0.0/16 X fe80:/10 X 1e00:/7 X

=4 Allowed Hosts

List of hosts/netwarks allowed to access the shared folders.

After saving, go to the File Explorer on your computer



| = Jliz=t

e - Personal

poa | "' TE .I’ BF
) - =m
~ REFBKEER (5)
- AHEEER (C) FEiEEEE (D) FAE (E)
" e — | = ] =< :
" 450 GB EIF, £ 150 GB W 569 GB T, 403 GB W 510 GB A, 400 GB
FHEEER (F) Local Disk (G:)
W2SER TS [ ]
£ ™ 338 GB A, 7% 465 GB ™ 28,1 GB A1, £ 465 GB
(D) v MEREE (1)
(E3) a0 =R T EESE
b, - (1\192.168.1. 204\ G280\ JBR...
sk (G —

Enter “\\ + your Home Assistant IP address”

(7 | A Not secure

192.168.50.194

8123/ config/app/4d

¢« Home Assistant

6

oW W N

- Persona

Go to config

addon_configs

P

config

=

ss|

o

addons
<
media

<

o]

backup

share



» 192.168.50.194

%% %N N

addon_configs

config

ssl

Then choose esphome

» 192.168.50.194

C U

Put the materials you just downloaded into the esphome folder

» config »

EfF

.«cache

.cloud

.storage

blueprints

deps

tts

ha_runlock

| .HA_VERSION

!l automations.yaml
! configuration.yaml
[7] home-assistant.log.fault
[#] home-assistant v2.db
[ ] home-assistant v2.db-shm
[ ] home-assistant v2.db-wal
! scenes.yaml
I scripts.yaml

I secrets.yaml

192.168.50.194 » config » esphome

T Y

That completes the mission of Samba share.

=7

.gitignore
' advance-p4-7-inch.yaml
I secrets.yaml
i light.png
11 no_light.png
(2 small_hum.png
iz small_logo.png

{5 small_temp.png

addons
=
media
=
B HE

2026/3/30 15:05
2026/3/30 15:02
2026/3/30 18:22
2026/3/30 15:02
2026/3/30 15:02
2026/3/30 18:09
2026/3/30 15:02
2026/3/30 18:07
2026/3/30 15:02
2026/3/30 15:02
2026/3/30 15:02
2026/3/30 15:02
2026/3/30 18:07
2026/3/30 18:31
2026/3/30 18:31
2026/3/30 15:02
2026/3/30 15:02
2026/3/30 15:02

S HE

2026/3/30 15:43
2026/3/30 18:00
2026/3/30 18:09
2025/6/13 15:15
2026/3/30 17:06
2026/3/30 17:06
2026/3/30 17:06
2026/3/30 17:05

S

=

B

==

i

ry=s

eyl =2

i

LOCK X

HA VERSION g
Yaml JE504
Yaml JE3044
FAULT %
Data Base File
DB-SHM 30i%
DB-WAL 3%
Yaml iEsiE
Yaml Bz
Yaml JExit

=

Yaml Earid

Yaml iEsid

PNG Bzt
PNG BET
PNG BR=0ig
PNG BFR=i
PNG BE i

ko]

backup

share

Fuh

1KB
1KB
1KB
1KB
0 KB
288 KB
32 KB
584 KB
0 KB

0 KB
1KB

1 KB
1 KB
1KB
3KB
3 Ke
4KB
11 Ke
4Ke|



11. Edit the code and complete the functionality

Next, you can edit your code to implement the simple smart home functions we mentioned.

Click "EDIT" to start writing the code.

Basic HMI_4.3inch 2 Online

basic-hmi-43inch.yaml

/ Edit @S

s

You can use the code we provided earlier.

After downloading the code, you can copy it into your project.

Next, let’s talk about things to pay attention to while using the code.

Let's take a look at the code.

1.The ESPHome section

This section belongs to the top-level configuration block of ESPHome. Firstly, it defines the
internal identification name ‘basic-hmi-43inch® for the device and the friendly name
"Basic_HMI_4.3inch" displayed in the HomeAssistant interface;

‘platformio_options™ is used to pass compilation parameters to the underlying PlatformlO
compilation platform, where ‘build_flags® within -DBOARD_HAS_PSRAM" is a C language
compilation macro that informs the custom driver code that the current hardware is equipped
with PSRAM, providing a basis for the logic of allocating memory for the large screen frame
cache;

multiple *-I" parameters are used to add header file search directories, respectively adapting to
the cache paths of online compilation and local compilation in the ESP-IDF framework, allowing
the custom “crowpanel_ui’ component to find the native “esp_lcd’” and RGB LCD driver-related
header files of ESP-IDF, ensuring the normal compilation of the underlying RGB display driver;
the final “board_build.flash_mode: dio" sets the ESP32-S3 Flash to operate in DIO dual-line mode,
matching the Flash wiring specifications of the 4.3-inch CrowPanel hardware, avoiding abnormal
startup after firmware burning.



, esphome:

name: basic-hmi-43inch

friendly name: Basic_HMI_4.3inch

platformio_options:

build flags:
- -DBOARD_HAS_PSRAM

-I$PROJECT PACKAGES DIR/framework-espidf/components/esp lcd/include
- -I$PROJECT_PACKAGES DIR/framework-espidf/components/esp led/rgb/include
-I/data/cache/platformic/packages/framework-espidf/components/esp_lcd/include

] o s

y
=D 20
1

e
[T U ST
]

- -I/data/cache/platformic/packages/framework-espidf/components/esp lecd/rgbh/include

4 e

b
P

board_build.flash_mode: dio

2.external_components
This configuration tells ESPHome:

The current project needs to load a custom component that is not part of ESPHome's official
built-in components. “external_components” is an extension mechanism provided by ESPHome,
allowing additional components to be imported from local directories, Git repositories, etc. Here,
‘source.type: local® indicates that the component's source code is in the local project, “path:
esphome_external_components’ points to a folder with the same name in the project's root
directory, and ‘components: [crowpanel_ui]" indicates that only the ‘crowpanel_ui’ component in
this directory will be loaded. After loading, ESPHome can recognize the ‘crowpanel_ui:’
configuration at the end of ‘basic-hmi-43inch™ and execute [__init__.py]" during compilation to
complete configuration verification, read and convert PNG images, generate C++ image data,
register the component, and add the ESP-IDF LCD dependency; subsequently,
[crowpanel_rgb.cpp]” and ‘[crowpanel_ui.h]® are compiled into the firmware.

This project relies on it because the core functionality of the 4.3-inch device is not fully
implemented using the ESPHome standard display components. Instead, crowpanel_ui directly
handles RGB LCD initialization, 480x272 framebuffer rendering, PNG icon display, touch reading,
GP1018 LED control, and AHT20 temperature and humidity reading.

We later connected these internal states to standard switch and sensor entities in YAML using
publicly available C++ methods, enabling them to be remotely viewed and controlled via the
ESPHome API.

If this external_components configuration is deleted, ESPHome will not be able to find
crowpanel_ui, and basic-hmi-43inch will report an unknown component and be unable to

generate or compile firmware.

16 ,, external_ components:

17 - Source:

18 type: local

19 path: esphome external components
2a components: [crowpanel ui]



The download path of this configuration file:

https://github.com/Elecrow-RD/CrowPanel-4.3-HMI-ESP32-Display-480x272/tree/master/examp
le/V2.1/ESPHome/Code

After downloading this file, follow the aforementioned "10. Upload pictures" operation steps we
have described, and place this file in the following path.

1 > MNetwork »>| 192.168. > config » esphome Search esphome
@D '_.E' Tl Sort = View
-~
MNarne Date modified Type Size
git l 2026/7/14 12:26 File folder
archive 2026/7/2 18:28 File folder
esphome_external_components 2026/7/14 11:35 File folder
Makerfabs-src 20267131751 File folder

.device-builder json 2026/7/14 14:44 JSON B 36 KB
device-builder json.dock 20 LOCK File D KB
(device-builder-peer-link-key.bin 2026/7/3 3:08 BIM File 1KB
device-builder-preferences.json JSON BT 1KB
.gitignore 2026/3/30 15:43 Git lgnore SESZ{E 1 KB
'l Ginch-pd.yaml 2026/6/4 14:45 Yaml Source File 6 KB
I 21-1Lyaml 2026/7/13 15:56 Yaml Source File B KB
1] 21-03.yaml 2026/7/13 16:23 Yaml Source File TKB

3.esp32

This configuration block selects the main control model as ESP32-S3, specifies that the underlying
framework for compilation should use ESP-IDF instead of Arduino, and relies on the native IDF to
fully support the complete features of the RGB LCD screen and PSRAM;

sdkconfig_options are used to modify the ESP-IDF kernel compilation configuration:
CONFIG_ESP3253_DEFAULT_CPU_FREQ_240 enables the highest main frequency of 240 MHz for
the chip, ensuring smooth refresh of the LVGL graphical interface;
CONFIG_ESP32S3_DATA_CACHE_64KB expands the data high-speed cache to reduce the memory
access delay for screen rendering;

CONFIG_SPIRAM_FETCH_INSTRUCTIONS and CONFIG_SPIRAM_RODATA enable the ability of
PSRAM to execute code and store read-only constants, loading some programs into external
PSRAM for execution, alleviating the problem of insufficient internal Flash space in the
large-screen HMI project, and the entire set of parameters is specifically optimized for the
ESP32-S3 large-screen human-machine interface system with PSRAM.


https://github.com/Elecrow-RD/CrowPanel-4.3-HMI-ESP32-Display-480x272/tree/master/example/V2.1/ESPHome/Code
https://github.com/Elecrow-RD/CrowPanel-4.3-HMI-ESP32-Display-480x272/tree/master/example/V2.1/ESPHome/Code

22, esp3i:

23 wvariant: esp32s3

24 framework:

25 type: esp-idf

26 sdkconfig options:

27 CONFIG_ESP3253 DEFAULT_CPU_FREQ 24@: y
28 CONFIG_ESP3253 DATA CACHE 64KB: y

29 CONFIG_SPIRAM FETCH INSTRUCTIONS: y

38 CONFIG_SPIRAM _RODATA: y

4.psram + logger + api + ota

This section sequentially completes the external PSRAM hardware initialization, system log level,

HomeAssistant encrypted communication and wireless firmware upgrade configuration:

The PSRAM block configures the onboard external memory. Mode: quad selects the four-line
PSRAM mode, speed: 80MHz sets the PSRAM operating clock, providing high-speed and
large-capacity memory support for the LVGL frame buffer and graphics cache of the RGB screen;

logger sets the serial port log level to VERY_VERBOSE, outputs all debugging information,
facilitating the troubleshooting of screen, touch, and communication-related faults;

api enables the ESPHome-native communication interface for connecting with HomeAssistant,
and configures the encryption key to ensure the security of device communication within the

local network;

ota enables wireless upgrade based on the ESPHome protocol, allowing remote firmware update
of the device without the need to repeatedly plug and unplug the USB.

32, psram:

33 mode: quad

34 speed: B8MHz

35

36, logger:

37 level: VERY_VERBOSE
35

39 , api:

48 , encryption:

a1 key: ssssssssssssssssnsssnsnssssssssssssasnnnnnsnss
42

43 ,, ota:

44

- platform: esphome

Finally, it's ota:

(e

B Ly

. ota:
- platform: esphome



With this feature, you won't need to plug in a USB cable anymore. Instead, you can directly
update the program via WiFi.

-

+ Install &) Validate

How do you want to install the firmware?

On the network
Compile and upload over the network

Plug into this computer
Opens the USB flasher in a new tab to flash over USE

Plug into your Home Assistant server
For devices connected via USB to your Home Assistant server

Advanced options -

(The prerequisite is that your computer and the Wi-Fi are in the same local network, and your
device is in the ONLINE state, indicating that the Wi-Fi connection is successful.)

Basic HMI 4.3inch 2 Online
basic-hmi-43inch.yam|

5.wifi

This WiFi configuration is used for device networking and as a backup hotspot in case of failure:
By calling the WiFi account and password stored in the key file through "!secret", the plaintext
credentials are avoided from being directly written in the configuration file; when the device is
powered on normally, it will attempt to connect to the designated local area network WiFi. When
the WiFi connection fails, the built-in AP hotspot will be automatically enabled, with the hotspot



name being "Basic_HMI_4.3in Fallback Hotspot" and an independent access password configured.
This makes it convenient for users to connect to the hotspot to enter the configuration page and
reset the network parameters when the main network is abnormal, ensuring that the device
always has an accessible debugging and configuration channel.
wifi:

ssid: l!secret wifi_ssid

password: !secret wifi password

ap:
ssid: Basic HMI 4.3in Fallback Hotspot
password: sessssssavenas

6. Screen backlighting

This configuration defines a single hardware PWM output for driving the backlight of the LCD
screen. The ESP32's built-in LEDC peripheral is selected, and the signal output pin is specified as
GPI0O2. A unique identifier "backlight_output" is assigned to facilitate future component
reference. The PWM operating frequency is set to 1000Hz, which can prevent the backlight from
showing visible flicker to the naked eye. The screen brightness can be controlled by adjusting the
duty cycle, providing a low-level driving source for the upper-level light dimming entity.

This configuration creates a single-channel dimming light source entity based on the previously
defined LEDC PWM output backlight_output. The entity is named "LCD Backlight" and assigned
the ID "lcd_backlight", enabling the exposure of brightness adjustment controls to the
upper-level HomeAssistant; restore_mode: ALWAYS_ON sets the backlight to remain lit by default
after a device restart; default_transition_length: Os disables the brightness fade transition, taking
effect instantly when the brightness command is executed, catering to the usage requirements of
rapid light-dark switching in industrial HMI scenarios.

. output:

oo

LA

- platform: ledc
pin: GPIOZ
id: backlight output

ooun

[&d]

[Ta ]

frequency: 188@Hz

LA
[ ]

h

[ R =

. light:

- platform: monochromatic
output: backlight output
name: LCD Backlight
id: lcd backlight
restore_mode: ALWAYS ON
default transition length: 8=

B h o h o ©h
o N & N IR =

7.switch

This configuration creates a template switch entity named "LED Control" with the identifier
"led_switch". It interacts with the custom crowpanel_ui component instance "main_rgb_panel"
using C++ lambda code. The state reading logic calls the component "get_light_state()" to obtain



the screen's working state and feeds it back to HomeAssistant. The activation action executes
"set_light_state(true)" to enable the screen display, while the deactivation action executes
"set_light_state(false)" to cut off the screen output. This switch controls the overall display
enablement of the RGB panel, distinct from the backlight light source that merely adjusts the
backlight brightness. It is suitable for scenarios where complete screen output shutdown is

required to achieve deep energy savings.

69 , switch:

7a ., - platform: template

71 name: "LED Control’

72 id: led switch

73 lambda: return id(main_rgb panel).get light state();
74 turn_on_action:

75 - lambda: id(main_rgb_panel).set_light state(trues);
76 turn_off _action:

77 - lambda: id{main_rgb_panel).set_light_ state(false);
8. sensor

This configuration creates two template sensors to collect temperature and humidity data and
report them to HomeAssistant. Both sensors read the values through the ‘get_temperature()’
and “get_humidity()" interfaces encapsulated by the custom crowpanel_ui component instance
named 'main_rgb_panel'. The corresponding device type, measurement status category, physical
unit, and decimal point retention number are specified in the configuration. The
‘update_interval:5s’ setting enables reading sensor data every 5 seconds, controlling the
reporting frequency to avoid frequent network push. Standardized parameters allow
HomeAssistant to correctly identify the data type, automatically generate temperature and

humidity trend charts, and achieve visual monitoring of environmental parameters.

Sensor:
- platform: template
name: "4.3 Temperature
id: temperature43
device_class: temperature
state_class: measurement
unit_of measurement: "°C"
accuracy decimals: 1
update_interval: 5s
lambda: return id(main_rgb panel).get temperature();
- platform: template
name: “4.3 Humidity™
id: humidity43
device class: humidity
state_class: measurement
unit_of measurement: "%E"
accuracy decimals: 1
update interwval: 5s
lambda: return id(main_rgb panel).get humidity();

9.crowpanel_ui



This configuration instantiates the custom external component crowpanel_ui and assigns the
global unique ID 'main_rgb_panel'. All the lambda statements in the previous configuration are
called through this ID to access various member interfaces provided by the component. This
component encapsulates the entire set of underlying logic including the ESP-IDF RGB LCD
hardware driver, touch acquisition, LVGL graphics rendering, onboard temperature and humidity
reading, and screen display switch control. It is the core carrier of the entire HMI project. All
screen-related hardware functions are uniformly scheduled and managed by this component.

crowpanel ui:

id: main_rgb_panel

12.Upload the complete code

Now, all the codes have been prepared. Next, we will upload the codes.

-

+ [nstall ) Validate

Then select "On the network"

From now on, as long as the network and OTA are functioning properly, just upload the code in
this way.

( If this method doesn't work, then use the installation method described in "8. First upload of
code".)

How do you want to install the firmware?

On the network

Compile and upload over the network

"I" Plug into this computer
Opens the USE flasher in a new tab to flash over USE

&  Plug into your Home Assistant server
]

For devices connected wia USB to your Home Assistant server

Advanced options ~




After the code is uploaded, the temperature and humidity values connected to the product will

start to be printed.

Logs - Basic HMI 4.3inch (o7

[1s:
[1s:
[1s:
[1s:
$11:09.974] [D] [crowpanel_ui:491]:

11:08.112) [W][api . service:013]:
11:08.112) [W][api . service:013]:
11:88.112] [W][api . service:013]:
11:88.112] [W][api . service:013]:

+11:10.087] [W][api . service:013]:
[1s:
[1s:
[1s:
[1s:
[1s:
[1s:
[1s:
[1s:
(s
[1s:
[1s:
[1s:
r1s:
r1s:
11s:
1s:
11s:
11s:
11s:
1s:
11s:

11:10.987] [W][api . service:013]:
11:10.087) (W] [api . service:013]:
11:10.687] [W][api . service:013]:
11:10.087] [W][api.service:013]:
11:11.978] (D] [croupanel_ui:491]:
11:12.967] (V] [sensor:@77]: '4.3

11:12.970] [V][sensor:125]: 4.3

11:13.75] [W][api . service:013]:
11:13.975] [W][api.service:013]:
11:13.75] [W][api . service:013]:
11:13.675] [W][api . service:013]:
11:13.75] [W][api . service:013]:
11:13.989] (D] [croupanel_ui:491]:
11:14.976] [V][sensor:077]: '4.3

11:14.977] [V][sensor:125]: '4.3

11:15.081] [(W]Lapi . service:@13]:
11:15.081] [W][api . service:@13]:
11:15.081] [W]Lapi. service:@13]:
11:15.881] [W][api. service:@13]:
11:15.881] [W]Lapi . service:@13]:
11:15.994] (D] [crowpanel_ui:491]:

& Backto install

key: 833493554
state: 28.4191
missing_state: NO
¥
AHT20/AHT21 temperature=28.4C humidity=51.5%
Humidity': Received new state 51.468182
Humidity' >» 51.5 %
send_message sensor_state_response: SensorStateResponse {
key: 2252486315
state: 51.4682
missing_state: NO

AHT20/AHT21 temperature=28.4C humidity=51.4%
Temperature': Received new state 28.426743
Temperature' >3 28.4 °C
send_message sensor_state_response: SensorStateResponse {
key: 833493554
state: 28.4267
missing_state: NO

AHT28/AHT21 temperature=28.4C humidity=51.4%
Humidity': Received new state 51.384544
Humidity’ »> 51.4 %
send_message sensor_state_response: SensorStatsResponse {
Key: 2252486315
state: 51.3845
missing state: NO

AHT20/AHT21 temperature=28.4C humidity=51.4%

<@

Following the previous steps for "8. First upload of code", the code was successfully uploaded.

After uploading the code, you will be able to see the target interface displayed on the screen.

Since you have used the DHT20 temperature and humidity sensor and the LED light, you need to




connect these two sensors on the back.

80mm

Then you will be able to see the real-time display of temperature and humidity data on the

screen.

13.Remote observation and control

This is the local data we have observed. Next, let's take a look at how to remotely view the
temperature and humidity data on the esphome platform and how to remotely control the LEDs.

go to settings and select devices

=¢ Home Assistant Settings
A Overview
Home Assistant Cloud 5
[= Ve 2 Control home when away and integrate with Alexa and Goo t
4  Energy Devices & services 3
Integrations, devices, entities, and helpers
I= Activity
Automations & scenes 3
M History Automations, scenes, scripts, and blueprints
P ESPHome Builder BB Areas, labels & zones 5
¥ Manage locations in and around your house
|3 Media
Apps 5
M Todolists Run extra applications next to Home Assistant
Dashboards 5
Organize how you interact with your home
Voice assistants N
Manage your voice assistants
Bluetooth 5
Local device connectivity
Tags N
Set up NFC tags and QR codes
0 setiings
e x
o who can access your home
A nNotifications
I A sysen .



Choose ESPHome

<& § integrations

Q  search

Discovered

‘a ; :

5.0_home (50-home) iBeacon Tracker
ESPHome iBeacon Tracker
Ignore Add Ignore Add

Configured

Q Backup > X Bluetooth

1 service 1 device
33 Radio Browser > ' Raspberry Pi Power Supply
Checker
1 entry =] 1 entity

[ Devices e Entities

Temperature/Humidity Sensor 708E (...
Xiaomi BLE

ignore  Add

‘a ESPHome >

7 devices

5= snopping List >

1 entity

N Helpers
Google Translate text-to- N & Home Assistant Supervisor
speech

1 service ] 7 services

0] sun >

1 service

Here you can see the specific details of the equipment we just added.

-~ 4.3 basic

Ga Basic_HMI_4.3inch
- es5p32-53-devkitc-1 - Living Room - 5 entities

<« Basic_HMI_4.3inch

In Living Room

Device info

esp32-s3-devkite-1
by Espressif

Firmware: 2026.6.5 (2026-07-14 12:21:32

+0800)

MAC: BO:A6:04.CE:06:30

() FEsPHome
0 visit [

Automations

Controls
LCD Backlight

B  tepcontrol

Add to dashboard

Sensors
& 4.3 Humidity

© i

4.3 Temperature

No automations have been added using this

device yet. You can add one by pressing the +

button above.

Scenes

No scenes have been added using this device

Add to dashboard

Configuration
(+]

+1 disabled entity

yet. You can add one by pressing the + button

above.

Add to dashboard

() ESPHome

Activity
July 14, 2026

Basic_HMI_4.3inch LED Control turned off
» 3:12:05 PM - 29 seconds ago

Basic_HMI_4.3inch LCD Backlight turned on
3:12:05 PM - 29 seconds ago

Basic_HMI_4.3inch LCD Backlight became
unavailable
12:16:13 PM - 3 hours ago

Basic_HMiI_4.3inch LED Control became
50.7% unavailable
12:16:13 PM - 3 hours ago

283°C
Basic_HMiI_4.3inch LED Control turned on

triggered by action Switch: Turn on
11:41:46 AM - 4 hours ago - atao_black

Next, when you click the switch of the LED, you will be able to see that the indicator light on the

screen turns on, and the feedback from the LED is also quite obvious.



<

Basic_HMI_4.3inch

In Living Room

Device info
esp32-s3-devkitc-1
by Espressif

Firmware: 2026.6.5 (2026-07-14 12:21:32
+0800)

MAC: BO:A6:04:CE:06:30

() EsPHome >
£ Visit [ :
Automations [+

No automations have been added using this
device yet. You can add one by pressing the +
button above.

Scenes [+

No scenes have been added using this device
yet. You can add one by pressing the + button
above.

Controls
@ LeD Backiight @

B eocontol

Add to dashboard

Sensors

&  43Humidity 50.7%
s 4.3 Temperature 283°C
Add to dashboard

Configuration
+1 disabled entity

Add to dashboard

(%) ESPHome

Activity
July 14, 2026 1

Basic_HMI_4.3inch LED Control turned on
triggered by action Switch: Turn on
312:42 PM - Now - atao_black

Basic_HMI_4.3inch LED Control turned off
312:05 PM- 43 seconds ago

Basic_HMI_4.3inch LCD Backlight turned on
312:05 PM- 43 seconds ago

Basic_HMI_4.3inch LCD Backlight became
unavailable
12:16:13 PM - 3 hours ago

Basic_HMI_4.3inch LED Control became
unavailable
12:16:13 PM - 3 hours ago

Next, when you click the switch of the LED, you will be able to see that the display light on the
screen turns off, and the feedback from the LED is also quite obvious.



And you can also see the historical data of temperature and humidity collection from here.
&

Basic_HMI_4.3inch

In Living Room

Device info
esp32-s3-devkitc-1
by Espressif

Firmware: 2026.6.5 (2026-07-14 12:21:32
+0800)

MAC: BO.A6:04:CE06:30

(%) EespHome >
£ visit [ :
Automations [+]

No automations have been added using this
device yet. You can add one by pressing the +
button above.

Scenes [+]

No scenes have been added using this device
yet. You can add one by pressing the + button
above.

Controls
@ LcD Backlight

B eocontrl

Add to dashboard

Sensors

& 43 Humidity

4§ a3Temperature

50.4%

282°C

Add to dashboard

Configuration
+1 disabled entity

Add to dashboard

(*) ESPHome

Activity
July 14, 2026 m

Basic_HMI_4.3inch LED Control turned on
triggered by action Switch: Turn on
3:13:12 PM - Now - atao_black

Basic_HMI_4.3inch LED Control turned off
triggered by action Switch: Turn off
3:13:08 PM - 4 seconds ago - atao_black

Basic_HMI_4.3inch LED Control turned on
triggered by action Switch: Turn on
3:12:49 PM - 23 seconds ago- atao_black

Basic_HMI_4.3inch LED Control turned off
3:12:05 PM - 1 minute ago

Basic_HMI_4.3inch LCD Backlight turned on
3:12:05 PM -1 minute ago



Living Reom » Basic_HMI_4.3inch
4.3 Humidity

Basic_HMI_4.3inch 4.3 Humidity
Now

History
S-minute aggregated

Show mare

)

65

1000 AM  1020AM  10:40AM  11.00AM 11:20AM 1140 AM 1200 PM

Living Room » Basic_HMI_4 3inch
4.3 Temperature

Basic_HMI_4.3inch 4.3 Temperature
s 3 seconds ago

History

S-minute aggregated

Show more

1000AM 10:20AM  10:40AM 11.00AM 1120AM 11:40AM 12:00 PM

And then you go back to the main interface and arrive at the Living Room.(You can freely choose
which area you want to store it in.)

=< Home Assistant Overview
it Overview Welcome atao_black
B Map Favorites
[ Basic_HMI_4.3inch LCD Ba... Advance-P4-7inch LED Advance-HMI-3.5inch LED 'o Advance-HMI-3.5inch Displ...
4 Energy =~ On- Living Room Unavailable - Kitchen Unavailable - Kitchen ~ Unavailable - Kitchen
= Activity ‘Advance-HMI-7.0inch LED Basic_HMI_3.5inch Externa...
Unavailable - Kitchen Unavailable - Bedroom
M History
ESPHome Builder Areas
D Media o
L L em % i

Terminal Living Reom Kitchen Bedroom BOOKROOM Devices

To-do lists



It can control the LED and also display the temperature and humidity data.

&< Living Room

%= Lights >
® 2.4_basic Display Backlight ® Basic_HMI_4.3inch LCD B...
= Unavailable o 100%
2.4_basic » Basic_HMI_4.3inch >
External LED @ HMI-24 Temperature 4.3 Temperature
] i
Unavailable Unavailable 281°C
@,° HMI-24 Humidity [ Lepconol
Unavailable On

& 4.3 Humidity
49.9%

Living Reom » Basic_HMI_4 3inch
LED Control

On

1 minute ago
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