CrowPanel Basic HMI ESP32 Display (5.0 / 7.0-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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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 HMI ESP32 Display (5.0-inch \ 7.0-inch);
purchase link :

https://www.elecrow.com/esp32-display-7-inch-hmi-display-rgb-tft-lcd-touch-screen-support-lvgl.
html
https://www.elecrow.com/esp32-display-5-inch-hmi-display-rgb-tft-lcd-touch-screen-support-lvgl.
html



https://www.elecrow.com/esp32-display-7-inch-hmi-display-rgb-tft-lcd-touch-screen-support-lvgl.html
https://www.elecrow.com/esp32-display-7-inch-hmi-display-rgb-tft-lcd-touch-screen-support-lvgl.html
https://www.elecrow.com/esp32-display-5-inch-hmi-display-rgb-tft-lcd-touch-screen-support-lvgl.html
https://www.elecrow.com/esp32-display-5-inch-hmi-display-rgb-tft-lcd-touch-screen-support-lvgl.html

A humidity and temperature sensor;
purchase link :
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/
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Select a Raspberry Pi and install the Home Assistant system according to this installation

guide.(Install according to the official installation guide.)
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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 10 get started with Home Assistant

SKILLS REQURED. TOOLS REQUIRED

R e
. ( Get Home Assistant Green >
| -

View tutorial >

et connecten

Next step EASY

DIY with Raspberry Pi

Raspberry Pi, a mini low-cost computer, is ane of the most popular 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 HMI ESP32 Display ( 5.0-inch \
7.0-inch) 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

(@) crowPanel Basic HMI ESP32 Display (5.0-inch \ 7.0-inch);
@ 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.)
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Systen is ready! Uss browser or app to configure.
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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.
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Next, start configuring the Home Assistant system.
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Keep it as default here.
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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. |
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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 "Apps" and type ESPHome to install it.

Home Assistant «  Addons
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‘energy
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ESPHome Device Builder (beta)
‘a Beta version of ESPHome Device Builder

No results found in Home Assistant Community Apps
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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.
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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 'a ESPHome B UPDATEALL « CLEANALLFILES B8 SEcRETS Q@
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Click "Continue"



New device

A device needs to be connected to a computer using a USB
cable to be added to ESPHome. Once added, ESPHome will
interact with the device wirelessly.

You are not browsing the ESPHome Device Builder over a

secure connection (HTTPS). This prevents ESPHome from
being able to install this on devices connected to this
computer.

You will still be able to install ESPHome by connecting the
device to the computer that runs the ESPHome Device Builder.

Alternatively, you can use ESPHome Web to prepare a device
for being used with ESPHome using this computer.

OPEN ESPHOME WEB CONTINUE

Add new equipment

Create configuration

How would you like to create your configuration?

New Device Setup
Aguided process to get you started.

Import from File N
Use an existing ESPHome configuration (.yam).

Empty Configuration
For manually writing or pasting a configuration.

You can also drag and drop your .yami file here




Set a name for this project, as well as the name and password of the Wi-Fi that the equipment
will connect to.

(The Wi-Fi must be within the same local area network as your computer host and ensure that
your Wi-Fi operates on the 2.4GHz frequency band.)

The naming here can be customized according to your own preferences, as long as it can clearly
distinguish the current object being operated on. Next, | will take the 7.0-inch product as an
example to demonstrate the entire configuration process and explain the related code. The
operation steps for other size products are exactly the same. Finally, you just need to use the
corresponding code provided by us to complete the driver.

Create configuration

Mame*

Basic_HMI_7.0inch

This device will be configured to connect to the Wi-Fi network

CAMNCEL NEXT

stored in your secrets.

Here, do not check "Use recommended settings."

Next, based on the size of the CrowPanel Basic HMI ESP32 Display ( 5.0-inch / 7.0-inch ) you are
using, select the corresponding ESP32S3 main control chip.

12C

12C GPIO_D UARTO GPIO_D

BOOT
RESET
ESP32-S3-] . ra
WROOM-1-N4R8 1 AL > — Type-C
R ) 8 T C PWR
$ g P T — AT

SPK TF



Select your device type

Select the type of device that this configuration will be

installed on.
ESP32 >
ESP32-C3 >
ESP32-C6 >
ESP32-52 >
2

:
ESP8266 >
Raspberry Pi Pico W >
BK72Zxx >
LN882x >
RTL87xx >

1
l:' Use recommended settings I CANCEL

Next, choose any option (since we will replace it in the code later).

Select your ESP32-S3 board

Espressif ESP32-S3-DevKitC-1-N8 (8 MB QD, No PSRAM) (default)

4D Systems GEN4-ESP32 16MB (ESP3253-REN16)
Adafruit Feather ESP32-53 2MB PSRAM

Adafruit Feather ESP32-53 No PSRAM

Adafruit Feather ESP32-53 Reverse TFT

Adafruit Feather ESP32-S3 TFT

Adafruit MatrixPortal ESP32-53

Adafruit Metro ESP32-53

Adafruit QT Py ESP32-53 (4M Flash 2M PSRAM)
Adafruit QT Py ESP32-53 No PSRAM

Adafruit Qualia ESP32-53 RGB666

Adafruit pyCamera 53

Arduino Nano ESP32

ArtronShop ATD1.47-53 >

BACK NEXT

- >

Here, click "SKIP".



log

Configuration created!

You can now install the configuration to your device. The first
time this requires a cable.

Once the device is installed and connected to your network,
you will be able to manage it wirelessly.

Each ESPHome device has a unigue encryption key to talk to
other devices. You will need this key to include your device in

Home Assistant. You can find the key later in the device
menu.

Encryption key
keEy6wd8X3XCax0/ROpBS3gWWsVM+TPOjIZznlyQXll=

INSTALL

7. Configuration Code

Then, return to the main interface, find the Basic_ HMI_7.0inch you just created, click "EDIT", and
enter the code editor.

@ ESPHome B UPDATEALL & CLEANALLFILES @ SECRETS Qi
EDIT  LOGS H EDIT  LOGS H EDIT  LOGS H
. OFFLINE . OFFLINE ONEINE
9inch-P4 Advance-P4-5-inch Advance-P4-7-9-10.1
9inch-pé.yanl advance-pé-5-inch.yaml aavance-pé-7-9-101. yanl
EDIT  LOGS H B UPDATE EDIT  LOGS H EDIT  LOGS
" OFFLINE OFFLINE " _ OFFLINE
Advance-P4-7-inch allen_4.3 Basic_HMI_28_24_inch
advance-p4-7-inch.yanl. al1en-43. yam1 basic-hmi-28-24-dnch.yanl.
EDIT  LoGS s EDIT  Loes = EDIT  Logs
- - OTFLINE . . ONLINE . . ONLINE
Basic_HMI_3.5inch Basic_HMI_4.3inch Basic_HMI_5.0inch
basic-hmi-3sinch.yaml basic-hni-43inch.yanl basic-hmi-Seinch.yaml
EDIT  LoGS H EDIT  Loes H EDIT  LOGS
X . ONLINE OFFLINE OFFLINE
Basic_HMI_7.0inch ESP32-P4-10.1_V1.2 rotary_1.46

basi:rhmwl €sp32-p4-101-v12.yanl rotary-146.yaml

LOGS : T : Boososre wwr  ipes

OFFLINE

Rotary_Screen_1.46_Display

rotary-screen-146-display . yanl

o o :

This code is automatically generated based on the previous steps. Next, we will make
replacements in it, which will help optimize the code for more efficient operation.



X basic-hmi-70inch.yaml

1 esphome:

2 name: basic-hmi-7@inch

3 friendly name: Basic_HMI_7.@inch
4

5 esp32:

6 board: esp32-s3-devkitc-1

7 framework:

3 type: esp-idf

9

18 # Enable logging

11 logger:

12

13 # Enable Home Assistant APIL

14 api:

15 encryption:

16 key: "keEy6wd8X3XCax8/REpBS3gsVM+TPOJIZznIyQX1I="
17

18 ota:

19 - platform: esphome

28 password: "eb82c@b32eedde55e7affffdad52eldb”
21

22 wifi:

a3 ssid: !secret wifi_ssid

24 password: !secret wifi_password
25

26 # Enable fallback hotspot (captive portal) in case wifi connection fails
27 ap:

23 ssid: "Basic-Hmi-7@Inch”

29 password: "sGPi8gCSATd2”

E1)

31 captive portal:

22

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

7.0-Size Code:
https://github.com/Elecrow-RD/CrowPanel-7.0-HMI-ESP32-Display-800x480/tree/master/examp
le/V3.0/ESPHome

5.0-Size Code:
https://github.com/Elecrow-RD/CrowPanel-5.0-HMI-ESP32-Display-800x480/tree/master/examp
le/V3.0/ESPHome

Please Note: The core logic of this lesson is demonstrated using the 7.0-inch screen code as an
example. If you are using a different screen size, the source code will vary due to differences in

hardware configurations and display drivers.

Please be sure to refer to the matching code for your specific screen size as you follow along.

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


https://github.com/Elecrow-RD/CrowPanel-7.0-HMI-ESP32-Display-800x480/tree/master/example/V3.0/ESPHome
https://github.com/Elecrow-RD/CrowPanel-7.0-HMI-ESP32-Display-800x480/tree/master/example/V3.0/ESPHome
https://github.com/Elecrow-RD/CrowPanel-5.0-HMI-ESP32-Display-800x480/tree/master/example/V3.0/ESPHome
https://github.com/Elecrow-RD/CrowPanel-5.0-HMI-ESP32-Display-800x480/tree/master/example/V3.0/ESPHome

PSRAM support.

X basic-hmi-70inch.yaml

i | esphome:

2 name: basic-hmi-7@inch

3 friendly name: Basic HMI_7.@inch

4 platformio_options: # Custom PlatformIO build configuration
5 build_flags:

6 - "-DBOARD_HAS_PSRAM" # Enable PSRAM support in compilation
I board_build.esp-idf.memory_type: qio opi # Set memory type for ESP-IDF framework
8 board_build.flash_mode: dio # Set SPI flash access mode to DIO

g

18 esp32: # ESP32 specific hardware configuration
11 board: esp32s3box # Base board model for ESP32-53

12 framework:

13 type: esp-idf # Use official ESP-IDF framework, not Arduino
14 sdkconfig_options:

15 CONFTG_ESP3253_DEFAULT_CPU_FREQ_248: y # Set CPU frequency to max (248MHz)

16 CONFIG_ESP3253_DATA CACHE_64KB: y # Allocate 64KB for data cache

17 CONFIG_SPIRAM_FETCH_INSTRUCTIONS: y # Allow instruction fetch from SPIRAM
18 CONFIG_SPIRAM RODATA: y # Store read-only data in SPIRAM

19 CONFIG_SPIRAM_USE: y # Enable external SPIRAM globally

20 CONFIG_SPIRAM SPEED 88M: y # Set SPIRAM clock speed to 8@MHz

21 CONFIG_SPIRAM_MODE_OCT: y # Use Octal mode for faster RAM access
22 CONFIG_ESP3253_SPIRAM_SUPPORT: y # Enable ESP32-53 specific SPIRAM support
23 variant: esp32s3 # Specify the chip variant exactly

24

25 psram: # Physical PSRAM configuration block
26 mode: octal # Octal SPI mode matches board layout
27 speed: 88MHz # 8BMHz speed matches sdkconfig options
28

29

26 # Enable logging

31 logger:

32

33 # Enable Home Assistant API

34 api:

35 encryption:

36 key: "keEy6wd8X3XCax8/ROpBS3gWWsVM+TPOFIZznIyQX1T1="

37

38 ota:

39 - platform: esphome

46 password: "eb32ceb32e@ddesse78ffffdagt2eldb”

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.

X basic-hmi-70inch.yaml

18  esp32: # ESP32 specific hardware configuration
12 framework :

e Cy P g T G T v
14 sdkconfig options:

15 CONFTG_ESP3253_DEFAULT_CPU_FREQ_248: y # Sat CPU fraquency to max (248MHz)

16 CONFIG_ESP3253_DATA CACHE_64KB: y # Allocate 64KB for data cache

17 CONFIG_SPIRAM_FETCH_INSTRUCTIONS: y # Allow instruction fetch from SPIRAM
18 CONFIG_SPIRAM_RODATA: y # Store read-only data in SPIRAM

15 CONFIG_SPIRAM_USE: y # Enable external SPIRAM globally

20 CONFIG_SPIRAM SPEED_BeM: y # Set SPIRAM clock speed to 8@MHz

21 CONFIG_SPIRAM_MODE_OCT: y # Use Octal mode for faster RAM access
22 CONFIG_ESP3253_SPIRAM SUPPORT: y # Enable ESP32-53 specific SPIRAM support
k! variant: esp32s3 # Specify the chip variant exactly

24

25 psram: # Physical PSRAM configuration block
26 mode: octal # Octal SPI mode matches board layout
27 speed: 8BMHz # 80MHz speed matches sdkconfig options
28

29

36  # Enable logging

31 logger:

32

33 # Enable Home Assistant API

34 api:

35 encryption:

36 key: "keEyewdaX3XCax@/ROpBS3gWlsVM+TPOJIZznIyQX1I="

37

38 ota:

39 - platform: esphome

40 password: "eb22ceb328eddeSse7sffffdass2eldb”

41

42 -

a3 ssid: "ThinkNode-G4_2a2d32"

a4 password: "elecrow.com™

45

46 # Enable fallback hotspot (captive portal) in case wifi connection fails

47 ap:

48 ssid: "Basic-Hmi-7@Inch”

49 password: "sGPisgCSATd2"

58

51 captive_portal:



8. First upload of code

Once the code replacement is complete, click "INSTALL" in the top right corner.

X basic-hmi-70inch.yaml SAVE
10 esp32: # ESP32 specific hardware configuration
12 framework:

i e

14 sdkconfig_options:

15 CONFIG_ESP32S3_DEFAULT_CPU_FREQ_248: y # Set CPU frequency to max (240MHz)
16 CONFIG_ESP3253_DATA_CACHE_64KB: y # Allocate 64KB for data cache

17 CONFIG_SPIRAM_FETCH_INSTRUCTIONS: y # Allow instruction fetch from SPIRAM
18 CONFIG_SPIRAM_RODATA: y # Store read-only data in SPIRAM

19 CONFIG_SPIRAM_USE: y # Enable external SPIRAM globally

20 CONFIG_SPIRAM_SPEED_86M: y # Set SPIRAM clock speed to 88MHz

21 CONFIG_SPIRAM_MODE_OCT: y # Use Octal mode for faster RAM access
22 CONFIG_ESP3253_SPIRAM_SUPPORT: y # Enable ESP32-S3 specific SPIRAM support
23 variant: esp32s3 # Specify the chip variant exactly

24

25 psram: # Physical PSRAM configuration block
26 mode: octal # Octal SPI mode matches board layout
27 speed: 80MHz # 86MHz speed matches sdkconfig options
28

29

38 # Enable logging

31 logger:

32

33 # Enable Home Assistant APT

34 api:

35 encryption:

36 key: "keEy6ud2X3XCax8/ROpBSIghsVi+ TPO IZznTyQX1I="

2

38

39

a8 password: “eb82c@b320eddesse78ffffdag52eldb™

a1

42 wifi:

a3 ssid: "ThinkNode-G4_2a2d82"

aa passuord: "elecrou.com”

a5

46 # Enable fallback hotspot (captive portal) in case wifi connection fails

a7 ap:

a8 ssid: "Basi i -78Inch™

a9 password: Pi8gC5ATd2"

58

51  captive_portal:

52

Select "Manual download".

How do you want to install basic-hmi-70inch.yaml on your
device?

Wirelessly
Requires the device to be online

Plug into this computer
For devices connected via USB to this computer

Plug into the computer running ESPHome Device Builder
For devices connected via USB to the server

Manual download
Install it yourself using ESPHome Web or other tools

CANCEL

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.



X basic-hmi-70inch.yaml| SAVE  INSTAL

Download basic-hmi-70inch.yaml

. Build path -
hmi-70inch (board: X 2 / 1eas 8-1/platform-espressif32.zip)

Library Manager: Installing esphome/noise-c @ @

Unpacking [#RSBEs4SsaUasRmsntnsusstssssintas] 100

Library Manager: noise-cga.1.11 h n installe

Library Manager :

Library Manager: Installing / dium @ 1.10021

Unpacking [#RREBesesssssssmmnsntpsssssesssnens] 100
@ has been instal

ork-espidf @ 3.50504.0 (:
- tool-cmake @ 4.0.3

- tool-esp-rom-elfs @ 2024.10.11
- tool-esptoolpy € 5.2.0

- tool-ninja @ 1.13.1

- tool-scons @ 4.40801.0 (4.8.1)

Using Python 3.12.10 environment a
Reading CMake configuration.

Generating sssembly for certificate bundle...

Dependency Graph

|-- noise-c @ 8.1.11

Conpiling -pioenvs/basic-hmi-7oinch/src,

Conpiling .p!

Conpiling

Conpiling -pioenvs/basic-hmi-70inch/src/esphone/components /api/api_frame_helper_noise.cpp.o
onpiling -p Ty nts/api/api_overflow_buffer.cpp.
Conpiling .pioenvs/basic-hmi-70inch/src/esphone/Components /api/api_pb2.cpp.o

ompiling -pioenvs/basic-hmi-78inch/src/esphome/components/api/api_pb:

Conpiling .pioenvs/basic-hmi-7@inch/src/esphone/components /api/api

Conpiling .pioenvs/basic-hmi-7ainch/ phome/compor

Conpiling .pioenvs/basic-hmi-7inch/src/esphone/compor

ompiling -pioenvs/basic-hmi-70inch/src/esphome/components /api/subscribe_state

Conpiling .pioenvs/basic-hmi-7inch/src/esphone/componen ts /captiv

DOWNLOAD LOGS ~ STOP

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

Download basic-hmi-70inch.yaml

What version do you want to download?

Factory format (Previously Modern)
Fo th ESPHome Web 2

CANCEL

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



v b mi-70i1 s Downloads L
X basic-hmi-70inch.yaml | B a
10 basic-hmi-T0inch.factory (1).bin
22 Download basic-hmi-70inch.yaml Open file
14
15 5 = basic-hmi-43inch.factory (4).bin
16 . . Open file
17
18
5 basic-hmi-43inch.factory (3).bin
Open file
20
21
22 Total image size: y bin may be padded larger) basic-hmi-43inch.factory (2).bin
2 Note: The reported total sizes may be smaller than those in the technical reference manual due to reserved memory and application configuration. The totd Open fie
24 included by default, as it cannot be reliably determined due to the presence of other data like the bootloader, partition table, and application partitig
| 14.5% (used 47584 bytes from 327680 by
25 1 e S basic-hmi-43inch factory (1)bin
G| inch/firmware.bin i Gren fiia
27
28 " : .
| basic-hmi-43inch.factory.bin
Creating b -
38 Offset
31
32 iti i - e :
31
= 5 A 3 . e basic-hmi-70inch.factory.bin
38 (r v "1, [*.pice 7eincn/firmware. e1£71)
a _bin([".picenvs/basic-hmi-70inch/firmeare.bin"], [*. mi-7@inch/Firmuare.e1¢"1) G fle
2 bootloader.bin not found - skipping
| partition-table.bin not found - skipping
| ta_initial. i
48
a See more
42 ging
43 Merging binaries with esptool

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 HMI ESP32 Display ( 5.0-inch / 7.0-inch) .

Connect the CrowPanel Basic HMI ESP32 Display ( 5.0-inch / 7.0-inch) to your computer.

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

A ESPHome T |

ESP Device

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

[l

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 2 lte variant of ESPHome. If you want
to create and edit ESPHome projects, install
ESPHome on your computer o inside

Home Assistant (its free).

USE Senal (COM11)

After connecting the CrowPanel Basic HMI ESP32 Display ( 5.0-inch / 7.0-inch) ,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

CLOSE  INSTALL

=~ T @
| | | | | | | -
advance-hmi-2  advance-hmi-5  advance-hmi-5  advance-p4-5-i advance-p4-7-i  basic-hmi-28-2  basic-hmi-28-2
8-24-ledfactory Ofactory (1).bin  O.factory.bin nchfactory.bin  nchfactory.bin  4-inchfactory  4-inchfactory.bi
.bin (1).bin n

] = ' i B

basic-hmi-35inc  basic-hmi-35inc  basic-hmi-35inc  basic-hmi-d3inc  basic-hmi-43inc  basic-hmi-43inc  basic-hmi-43inc
hfactory (1)bin  hfactory (20bin  hfactorybin  hfactory (1).bin  hfactory (2).bin  h.factory (3)bin h.factory (4).bin

Home project

basic-hmi-43inc  basic-hmi-50inc  basic-hmi-30inc | basic-hmi-70inc | basic-hmi-70inc
hfactory.bin h.factory (11.bin hfactorybin | hfactory (1).bin hfactory.bin

vant to install on your device.

Z): | basic-hmi-70inch.factory (1).bin ~| [BINFle (bin |
|Upload frommobile | || 770 [| |  m& |

r 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

CLOSE

INSTALL




Install your existing ESPHome project

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

basic-hmi-70inch factory (1).bin

To get the factory file of your ESPHome project:

1. Open your ESPHome Device Builder

2. Find your device card clickon 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.

=¢ Home Assistant ‘E ESPHome

. . OFFLINE
A Overview 9inch-P4 Adval
9inch-p4.yaml advance-
E3 wmap
4  Energy EDIT  LOGS UPDA
i Activity ] OFFLINE
Advance-P4-7-inch allen_
Histol
u r advance-pd-7-inch.yaml allen-43
ESPHome Builder
EDIT LOGS EDIT
|g Media
. . OFFLINE )
B3 Terminal Basic_HMI_3.5inch Basic
basic-hmi-35inch.yaml basic-hm
@ To-do lists
EDIT LOGS EDIT

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

12C GPIO_D UARTO

ESP32-53-
WROOM-1-N4R8

SPK

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

GPIO_D

12C

F




@ ESPHome

9inch-P4

Sinch-pd.yaml

EDIT  LOGS

OFFLINE

Advance-P4-5-inch

advance-p4-5-inch.yaml

E uPDATE EDIT  LOGS

OFFLINE

E UPDATEALL & CLEAN ALLFI

Advance-P4-7-9-10.1

advance-pd-7-9-101.yaml

EDIT LoGS

Advance-P4-7-inch

advance-p4-7-inch.yaml

EDIT  LOGS

OFFLINE

Basic_HMI_3.5inch

basic-hmi-35inch.yaml

EDIT  LOGS

OFFLINE

Basic_HMI_7.0inch

allen_4.3

allen-43.yaml

EDIT  LOGS

Basic_HMI_4.3inch

basic-hmi-43inch.yaml

EDIT  LOGS

OFFLINE

ONLINE

Basic HMI_28_24 inch

basic-hmi-28-24-inch.yaml
EDIT LOGS
Basic_HMI_5.0inch
basic-hmi-5@inch.yaml

EDIT LOGS

ESP32-P4-10.1_V1.2

OFFLINE

rotary_1.46

basic-hmi-7@inch.yaml €sp32-p4-101-v12.yanl rotary-146.yaml

EDIT  LOGS : EDIT  LOGS : B urpATE EDIT LOGS

OFFLINE
Rotary_Screen_1.46_Display

retary-screen-146-display.yanl

EDIT LOGS

If the "ONLINE" status is not displayed, please make sure that your Raspberry Pi 5, CrowPanel
Basic HMI ESP32 Display ( 5.0-inch / 7.0-inch), 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-7.0-HMI-ESP32-Display-800x480/tree/master/examp
le/V3.0/ESPHome/Materials

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


https://github.com/Elecrow-RD/CrowPanel-3.5-HMI-ESP32-Display-480x320/tree/master/example/V2.2/ESPHome/Materials
https://github.com/Elecrow-RD/CrowPanel-3.5-HMI-ESP32-Display-480x320/tree/master/example/V2.2/ESPHome/Materials
https://github.com/Elecrow-RD/CrowPanel-3.5-HMI-ESP32-Display-480x320/tree/master/example/V2.2/ESPHome/Materials

Click Settings and select Apps

=¢ Home Assistant Settings

A Overview

BN map

4 Energy
Activity
M History
P ESPHome Builder
10 Media
M Todolists

M Notifications

a  atao_black

Home Assistant Cloud

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

Search for Samba share at the top

>

G Control home when away and integrate with Alexa and Goagle Assistant
Devices & services >
Integrations, devices, entities, and helpers
Automations & scenes 5
Autemations, scenes, scripts, and blueprints
Areas, labels & zones 5
Manage locations in and around your house
Apps N
Run extra applications next to Home Assistant
Dashboards N
Organize haw you interact with your home
Voice assistants N
Manage your voice assistants
Bluetooth N
Local device connectivity
Tags N
Set up NFC tags and QR codes
People N
Manage who can access your home

# Install app

=¢  Home Assistant < Add-on Store
eeic | Q ‘Samba share |

= ] Official add-ons

¥ Energy

Logbook
Na results found in ESPHome.

E—

Samba share
ﬁ Expose Home Assistant folders with SMB/CIFS



Click INSTALL to install it

« O A Not secure | 192.168:50.177:8123/hassio/addon/core_samba/info

== Home Assistant & Info Documentation
. :
S omer Samba share 1250
=] e Changelog
¥ e e
Expose Home Assistant folders with SMB/CIFS.

1= Loghook Visit the Samba share page for more details,
M  History ‘

E Sﬁﬂ
.3 ESPHome Compiler
\g e
E]  Terminal
B Tedolists Home Assistant Add-on: Samba share

Share your configuration over the network using Windows file sharing
[ B o 5]
About

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

After the installation is completed, remember to start it.

Sﬂﬂgﬂ

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 DI i °'¢ C & Leg
Samba share(aliyun)
Options )
Usemames
The username you would like 10 use 1o suthenticate with the Sambs server
Lo
The password that goes with the usernsme configured for authentication
Workgroup®
WORKGROUP
Changs WORKGROUR to reflect your network needs
Enable Compatibility Mode »
Enable this to use old legacy Samba protocols on the Samba add-on.
- X DS_Store X Thumbsdb X  icon? X Trashes X
=4 Veto Files
List of files that are neither visible nor accessible
10.0.00/8 X 172.160.0/12 X 192.168.0.0/16 X 169.254.0.0/16 X feB0:/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

| =m Jlas:=kg
N =8 EaEle /

rlg > B - I
- L)
~ 3 (7)
b 4
DS I
T 3 B
e - Personal
prc | =
H
- =/
~ IREFIEENEE (5)
- FHEEER (C) il (D)
1  Em——————|  m——
W 490 GR BT, 3 150 GB W 560 B AIF, 3t 403 GB
FHIEE (F) Local Disk (G:)

W2sFRITIEREE [ ]
g (@) "™ 338 GB WA, 4 465 GB Wy oa.1 6B TR, £ 465 GB

(D) ~ REEE (1)

(E) ojp el N =t
) ~ (V1921681 200FEENS B\
tisk (G2 —

L

Enter “\\ + your Home Assistant IP address”

4] P mwhEE

S (E)

=i
e 345 G E1E, 3400 GB



C» A Notsecure |192,168.50.194

5123/ config/app/4d

¢ Home Assistant

e

addon_configs

. =
» config
P
#
sz
- Personal e
Go to config
» 192.168.50.194 »
addon_configs
» N
* config
E
#
ssl
<

Then choose esphome

addons

-

media

<

addons

-

media

-

A

o]

backup

share

ko]

backup

share



» 192.168.50.194 » config »

Put the materials you just downloaded into the esphome folder

B oW oW N

£

.cache
.cloud
storage
blueprints
deps
tts
Jha_run.lock
HA VERSION
! automations.yaml
'| configuration.yaml
[ ] home-assistant.log.fault
[#] home-assistant v2.db

[7] home-assistant v2.db-shm
[] home-assistant v2.db-wal

! scenesyaml
!| scripts.yaml|

!| secrets.yaml|

192,168.50.194 » config » esphome

L

That completes the mission of Samba share.

11. Edit the code and complete the functionality

=i

.gitignore

' advance-p4-7-inch.yaml

| secrets.yaml

EaH

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

EHE

2026/3/30 15:43
2026/3/30 18:00
2026/3/30 12:00
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

v O

e Sid] For

=

i

=

=

=

=

it

LOCK 3zf4 1KB

HA VERSION 32f& 1KB

Yaml {3 1KB

Yaml E3it 1KB

FAULT 3rf¢ 0 KB

Drata Base File 288 KB

DB-SHM i 32 KB

DB-WAL {4 584 KB

Yaml {E30i4% 0 KB

Yaml| iExzig O KB

Yaml Eris 1 KB

v | B

el Frh
IS 1KB
Yaml it 1KB
Yaml JE30i 1KB
PNG BRS04 3 KB
PNG EIR T 3KB
PNG BFRfs 4 KB
PNG BRI 11 KB
PNG B 4 KB

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

Click "EDIT" to start writing the code.



(A ESPHome

] OFFLINE ] OFFLINE
9inch-P4 Advance-P4-5-inch

Sinch-p4.yaml advance-p4-5-inch.yaml

EDIT  LOGS : E uPDATE EDIT  LOGS

] OFFLINE OFFLINE

Advance-P4-7-inch allen_4.3

advance-pd-7-inch.yaml allen-43.yaml

EDIT  LOGS : EDIT  LOGS

] . OFFLINE ) . ONLINE
Basic_ HMI_3.5inch Basic_ HMI_4.3inch

basic-hmi-35inch.yaml basic-hmi-43inch.yaml

EDIT  LOGS : EDIT  LOGS

. . ONLINE OFFLINE
Basic_ HMI_7.0inch ESP32-P4-10.1_V1.2

basic-hmi-7@inch.yaml = esp32-p4-181-v12.yaml

LOGS : EDIT  LOGS

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 defines the base configuration for an ESPHome top-level device, specifying device
identification, compilation and build parameters, and high-priority initialization logic upon
power-up.

First, it sets the device name and friendly display name, then enables PSRAM support via
platformio_options by configuring compilation macros to match the Flash read/write mode
required by ESP32-S3 hardware.

Next, it configures a power-on execution script with priority level 600, ensuring it runs before
most peripheral components initialize. Using an embedded C++ lambda function, it controls the
I2C bus chip PCA9557 (address 0x18) to perform the hardware reset sequence for the GT911
touch controller: first, all PCA9557 pins are configured as outputs, and the reset pin 100 is pulled
low for 20ms to trigger a hard reset of the touch IC; then, 100 is released by pulling it high,
followed by a 100ms delay to allow the touch chip to complete self-check and startup; finally, the
register is modified to switch 101 into input mode, enabling it to receive interrupt signals from
the GT911 touch sensor, thereby ensuring proper hardware timing for subsequent touch driver
operation.



X basic-hmi-70inch.yaml

3 esphome:

2 name: basic-hmi-7@inch

3 friendly name: Basic_HMI_7.@inch

4 platformio_options: # Custom PlatformIO build configuration

5 build_flags:

6 - "-DBOARD_HAS_PSRAM" # Enable PSRAM support in compilation

# board_build.esp-idf.memory_type: gio_opi # Set memory type for ESP-IDF framework

2 board_build.flash_mode: dio # Set SPI flash access mode to DIO

4

18 on_boot: # Actions to execute during boot phase

11 priority: 6@@ # High priority to run before most components
12 then:

13 - lambda: |-

14 uints_t addr = ©8x18; /[ PCA9557 I2C expander slave address

15

16 uint2 t config[2] = {@x83, exes}; // 1. Set all PCA9557 pins as outputs

17 id(bus_a).write(addr, config, 2); // Write configuration via I2C bus

18

19 uint8 t output_low[2] = {6x@1, 8xee}; // 2. 100=LOW, I01=LOW (Hard reset GT911)
28 id(bus_a).write(addr, output_low, 2); // Apply low signals to reset pins

21

g delay(2@); // 3. Hold reset state for 28 milliseconds
23

24 uint8 t output_high[2] = {exe1, @xe1}; // 4. T08=HIGH {Release GT911 reset sequence)
25 id(bus_a).write(addr, output_high, 2); // Apply high signal to wake up touch IC
26

7 delay(108); /I 5. Wait 18ems for touch IC to initialize
28

29 uint8 t config_input[2] = {ex@3, exez2}; // 6. Set 101 as input for GT911 interrupt
3e id(bus_a).write(addr, config_input, 2); // Finalize PCA9557 pin configuration
2.esp32

This section defines the core low-level hardware configuration for the ESP32 chip. The main
controller is selected as the ESP32-S3, paired with the esp32s3box baseboard. It mandates the
use of the native ESP-IDF development framework instead of Arduino, and applies batch
sdkconfig compilation parameters to achieve specialized performance and memory optimization:
maximizing CPU frequency to 240 MHz, expanding data cache by 64 KB to enhance
computational speed, globally enabling external PSRAM configured in an 80 MHz eight-line
high-speed mode, and activating features that allow program instruction fetching and storage of
read-only constant data from PSRAM.

Full support for ESP32-S3-specific PSRAM drivers is enabled, precisely matching the independent
PSRAM module settings below. This provides ample high-speed external memory for large-screen
LVGL interfaces (800x480), image caching, and touch driver operations, preventing memory

overflow, interface lag, or program crashes during intensive screen rendering.

32 esp32: # ESP32 specific hardware configuration
33 board: esp32s3box # Base board model for ESP32-53

34 framework:

35 type: esp-idf # Use official ESP-IDF framework, not Arduino
36 sdkconfig_options:

37 CONFIG_ESP3253 DEFAULT CPU_FREQ 248: y # Set CPU frequency to max (248MHz)

38 CONFIG_ESP32S3_DATA_CACHE_64KB: y # Allocate 64KB for data cache

39 CONFIG_SPIRAM_FETCH_INSTRUCTIONS: y # Allow instruction fetch from SPIRAM

48 CONFIG_SPIRAM_RODATA: y # Store read-only data in SPIRAM

41 CONFIG_SPIRAM_USE: y # Enable external SPIRAM globally

42 CONFIG_SPIRAM_SPEED_86M: y # Set SPIRAM clock speed to 86MHz

43 CONFIG_SPIRAM_MODE_OCT: y # Use Octal mode for faster RAM access
44 CONFIG_ESP3253_SPIRAM_SUPPORT: y # Enable ESP32-53 specific SPIRAM support
45 variant: esp32s3 # Specify the chip variant exactly



3.psram + logger + api + ota

This section first configures the physical parameters for the octal-line PSRAM hardware,
specifying an octal SPI mode that matches the motherboard's routing, an 80 MHz operating clock,
and ensuring consistency with the relevant SDK configuration parameters in the ESP32 block
above to guarantee proper recognition and operation of the external high-speed memory.
Subsequently, it enables the system logging component for hardware debugging and
troubleshooting, activates the Home Assistant communication APl with encryption keys to
facilitate data exchange and command transmission between the device and the smart home
platform, and configures native OTA wireless firmware updates in ESPHome along with a
password for secure access, allowing remote firmware updates without requiring serial cable
connections.

.

17 psram:

48 mode: octal

49 speed: 38MHz

e

% |

52 # Enable logging

53 logger:

54

1 # Enable Home Assistant API

56 api:

57 encryption:

58 key: "keEybwdBX3IXCax@/REpBES3ghWsVM4+TPOJIZznIyQX1I="
5o

68 ota:

61 - platform: esphome

62 password: "eb82cBb3288dde55e78ffffda852e1db”

Eil
d

Finally, it's ota:

6a ota:
61 - platform: esphome
62 password: "eb82c8b3288dde55e7dffffdaB52e1db”

This is the wireless upgrade feature (OTA), which is what you will be able to use in the future.

A password has been set, indicating that you will need to enter the password for firmware
updates in the future to ensure that others cannot tamper with your device.

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

SAVE || INSTALL




How do you want to install basic-hmi-70inch.yaml on your

device?

Wirelessly
Requires the device to be online

Plug into this computer
For devices connected via USB to this computer

Plug into the computer running ESPHome Device Builder
For devices connected via USB to the server

Manual download
Install it yourself using ESPHome Web or other tools

CANCEL

(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_7.0inch

basic-hmi-7@inch.yaml

EDIT LOGS

4.wifi

This section describes the complete fault-tolerant configuration for the device's wireless network.
First, fill in the name and access password of the main router WiFi. After powering on the device,
it will prioritize connecting to this local area network to enable communication with Home
Assistant, OTA upgrades, and data reporting. When the main WiFi signal is lost, the password is
incorrect, or the network is disconnected, it will automatically activate the built-in AP hotspot
mode, generate an independent hotspot, and set an exclusive connection password. Combined
with the captive_portal component below, it can allow mobile phones to connect to the hotspot
and automatically pop up the network configuration webpage. Without a serial port or a
computer, it can re-modify the WiFi parameters. The entire mechanism ensures that the device
can still provide a convenient re-networking entry when the network is abnormal, avoiding the
situation where the device loses connection completely and cannot be managed after the
network disconnection.



64 wifi:

65 ss5id: "ThinkMNode-G4_2a22d82"

il password: “elecrow.com”

67

68 # Enable fallback hotspot (captive portal) in case wifi connection fails
69 ap:

7a ssid: "Basic-Hmi-78Inch”

71 password: "sGPiBgCSATd2"

5. External LED

This section is used to create a GPIO switch entity that can be synchronized with Home Assistant.
It is bound to the hardware pin GPIO38 through the gpio driver, and the external display entity
name is set as "LED Control".

At the same time, an internal identifier "led_switch" is assigned. This allows for remotely toggling
the pin level and controlling the external LED hardware in the smart home platform. It can also
be called by this internal ID in the logic of the local LVGL interface, touch events, etc., to achieve

bidirectional interaction between local touch control and remote control.

83 switch:

8o - platform: gpio
o8 pin: 38

| name: "LED Control”
a2 id: led switch

6. Screen backlight adjustment

This section is divided into two parts: hardware PWM output and the physical light entity. First,
the ledc hardware PWM driver is used to bind GPIO2 as the control pin for the screen backlight,
setting a 1220Hz low-frequency PWM to eliminate visible flicker and assigning the internal

identifier gpio_backlight_pwm.

Then, based on the monochrome light component, the aforementioned PWM output is
associated to generate a HA light entity named Display Backlight with an internal ID of back_light,
which supports brightness adjustment. At the same time, the power-on recovery mode is
configured as ALWAYS_ON to ensure that the screen backlight automatically lights up after the
device is powered off and restarted. This can be uniformly controlled in local automation logic

and the Home Assistant platform for the screen brightness.



75 output:

76 - platform: ledc

77 pin: 2

78 frequency: 1228

79 id: gpio_backlight pwm

28

81 light:

82 - platform: monochromatic

83 output: gpio_backlight_pwm

84 name: Display Backlight

85 id: back_light

86 restore_mode: ALWAYS_ON
7.DHT20

This section is divided into two main parts: 12C bus hardware configuration and AHT20
temperature/humidity sensor driver. It fully supports the underlying infrastructure for the shared
communication bus of the touch expansion chip and the temperature/humidity sensor: Firstly,
configure the hardware 12C physical channel, designate the data pin SDA as GPIO19, the clock pin
SCL as GPIO20, and enable the parameter "scan: true" to allow the device to automatically
traverse the entire bus and print the addresses of all attached devices upon power-on, facilitating
troubleshooting of 12C device wiring and address conflicts during the development stage.

At the same time, assign a unique internal identifier "bus_a" to the bus as the shared
communication channel for the subsequent PCA9557, GT911, and AHT20; subsequently, connect
the AHT20 digital temperature/humidity sensor, and select a universal driver compatible with the
AHT10 series to bind the aforementioned 12C bus ID "bus_a", fill in the standard 12C address of
the chip 0x38, and clearly specify the device model "variant" as AHT20 to adapt to the internal
data parsing logic of the sensor. Split the collected temperature and humidity data into two paths
for output, respectively setting internal IDs "temperature70" and "humidity70" exclusively for the
LVGL graphical interface to render and display the values in real time, and generate an external
entity name to synchronize with Home Assistant, setting a 5-second interval for collecting sensor
data.

121 126

122 sda: 19

123 scl: 2@

124 scan: true

125 id: bus_a

126

127 Sensor:

128 - platform: ahtle

129 i2¢_id: bus_a

138 address: Bx38

131 variant: AHT28

132 temperature:

133 id: temperature7a

134 name: "HMI-7@ Temperature”
135 humidity:

136 id: humidity7e

137 name: “"HMI-78 Humidity"”

138 update_interval: 5s



8. touch screen

This section is divided into two parts: the configuration of the GT911 capacitor touch driver and
the virtual touch buttons on the screen. It relies on the 12C bus "bus_a" defined in the previous
text to implement the complete touch function link: Firstly, load the dedicated driver for the
Hikvision GT911 touch IC, allocate the internal identifier "my_touchscreen" to connect with the
LVGL graphics library to receive touch coordinate signals, bind to the common 12C bus "bus_a",
associate the 800x480 main display "main_display" to complete the coordinate mapping, set the
touch point position to be polled once every 20 milliseconds to balance the touch response
speed and system resource consumption, and turn off all coordinate axis transformations without
flipping or swapping XY to ensure that the touch point position is completely corresponding to
the screen position;

Then, based on this touch device, create a virtual binary sensor for a rectangular touch area,
naming it "Light Touch Button", define the rectangular area on the screen with X-axis from 150 to
202 pixels and Y-axis from 300 to 352 pixels as the touch button, configure the pressing trigger
logic, and once the user clicks on this screen area, automatically flip the internal ID "led_switch"
of the GPIO indicator light switch state.

148 touchscreen:

141 platform: gtoll
142 id: my_touchscreen
143 i2c_id: bus_a
144 display: main display
145 update_interval: 28ms
146 transform:
147 mirror_x: false
148 mirror_y: false
149 swap xy: false
156
151 binary sensor:
152 - platform: touchscreen
153 name: "Light Touch Button”
154 touchscreen_id: my touchscreen
155 x_min: 158
156 X_max: 282
157 y_min: 3@
158 ¥_max: 352
159 on_press:
168 then:
161 - switch.toggle: led switch
157
9.display

This section includes two configuration modules: the RGB parallel DPI display hardware driver
and the network time synchronization module. The former uses the ESP-IDF-specific rpi_dpi_rgb
parallel color screen driver, assigns the internal display ID as main_display, sets the pixel color
arrangement as RGB, does not reverse the screen color, disables the built-in periodic refresh and
automatic screen clearing functions, and delegates the unified control of screen rendering by
LVGL to avoid tearing and ghosting. The physical resolution of the screen is fixed at 800x480. The



GPIO corresponding to the DPI timing control pins DE, HSYNC, VSYNC, and PCLK are fully defined,
with the pixel clock frequency locked at 15 MHz to match the screen specifications. The
parameters for the front shoulder, pulse width, and rear shoulder timing of the horizontal and
vertical synchronization are filled in strictly according to the screen manual to ensure normal
screen output.

At the same time, the 5 red, 6 green, and 5 blue RGB565 parallel data pins are fully listed to build
a complete hardware display path. The latter enables the SNTP network time synchronization
component and assigns an internal ID of time_comp. It can pull the network standard time and
provide a standard time reference for the automated logic of displaying the clock, automatic
control of backlight, etc. in the LVGL interface.

163 display:

164 - platform: rpi_dpi_rgb
165 | id: main_display

166

167 color_order: RGB

6
6
6
6!

168 invert_colors: false
169
178 update_interval: never
171 auto_clear_enabled: false
172
173 dimensions:
174 width: 2ee
175 height: 48@
176
177 de_pin: 41
178 hsync_pin: 39
179 vsync_pin: 4@
186 pclk_pin: @
181
182 pclk_frequency: 15MHz
183
184 hsync_front_porch: 48
185 hsync_pulse_width: 48
186 hsync_back_porch: 48
187 |
188 vsync_front_porch: 1
189 vsync_pulse width: 31
198 vsync_back_porch: 13
191
192 data_pins:
123 red: [14, 21, 47, 48, 45]
194 green: [9, 46, 3, 8, 18, 1]
195 blue: [15, 5, 6, 7, 4]
196
197  time:
198 - platform: sntp
199 id: time_comp

10. Ivgl

This section is the overall configuration of the LVGL graphical interface. Before binding, the main
display with a resolution of 800x480 and the touch device my_touchscreen defined earlier are
used as the rendering carrier and touch input source for the interface. The log output level of
LVGL is set to INFO for easier debugging.

The color depth is 16-bit RGB565, which is consistent with the screen and image file formats to
reduce color conversion costs. The global interface background is set to pure white (OXFFFFFF),



and the default basic font is unscii_8. In the widgets block, all fixed-coordinate Ul controls are
statically defined: Place the logo image labeled lvgl_logo on the screen (300,40), the light icon
Ivgl_light is positioned at (150,300) and completely overlaps with the touch button area defined
earlier.

The temperature and humidity icons Ivgl_temp and Ivgl_hum are respectively placed at (390,280)
and (630,280). At the same time, three text labels using the large Montserrat_24 font are created.
The led_status defaults to OFF to display the status of the light switch, and the tem and hum
labels initially have no decimal reading and read the real-time values of the temperature and
humidity collected by AHT20.

The three text labels are uniformly arranged under the corresponding icons for intuitive
comparison. All controls are assigned independent internal IDs for subsequent dynamic switching
of image materials and refreshing of text values, achieving real-time linkage between the
interface state and hardware sensors, switches and devices.

201 lvgl:

# LVGL (Graphics Library) UI layout
202 displays:
283 - main_display # Target display for UI rendering
284 touchscreens:
285 - my_touchscreen # Source for UI touch interactions
206 log_level: INFO # Set LVGL internal logging verbosity
287 color_depth: 16 # Match image color depth (RGBS65)
208 bg_color: @xFFFFFF # Set global background color to white
289 text_font: unscii_§ # Default font used if not specified
218
211 widgets: # UI element definitions
212 - image:
213 id: lvgl logo # Internal ID for the logo widget
214 src: small_logo # Reference to loaded small_logo asset
215 x: 388 # X-axis position on screen (px)
216 y: 40 # Y-axis position on screen (px)
217 - image:
218 id: lvgl light # Internal ID for the light icon widget
219 src: no_light # Reference to loaded on_light asset
2268 x: 158 # Match X position with touch zone
221 y: 368 # Match ¥ position with touch zone
222 - image:
223 id: lvgl temp # Internal ID for the temperature icon widget
224 src: small_temp # Reference to loaded temperature asset
225 X: 398 # X-axis position on screen (px)
226 | y: 28@ # Y-axis position on screen (px)
227 - image:
228 id: 1lvgl_hum # Internal ID for the humidity icon widget
229 src: small_hum # Reference to loaded humidity asset
238 x: 638 # X-axis position on screen (px)
231 y: 288 # Y-axis position on screen (px)
232
233 - label:
234 id: led_status # Internal ID for LED text status
235 text font: montserrat 24 # Use larger, smoother Montserrat font
236 iext: “OFE" # Default starting text
237 x: 160 # X-axis position near the light icon
238 y: 400 # Y-axis position below the light icon
230 - label:
240 id: tem # Internal ID for temperature text value
241 text_font: montserrat_24 # Use larger, smoother Montserrat font
242 text:
243 format: "%.ef" # Display value with no decimal places
244 args: ['id(temperatureie).state’] # Fetch live data from AHT28 sensor
245 x: 408 # X-axis position near temperature icon
246 y: 488 # Y-axis position below temperature icon

11. interval



This section has a background loop task with a configuration period of 1 second. Every second, it
automatically executes the entire Ul dynamic refresh logic: Firstly, it calls the LVGL tag update
instructions to read the real-time values of the temperature and humidity variables
temperature70 and humidity70 output by the AHT20 sensor, formatting them with one decimal
place, and refreshes the interface text controls "hum" and "tem" in this format, allowing the
screen to continuously display the latest environmental data; then, it adds a conditional
judgment to read the on/off state of the GPIO switch led_switch. If the switch is in the on state, it
switches the interface light icon Ivgl_light to the on style on_light, and modifies the status text
led_status to ON; if the switch is off, it switches to the off icon no_light and updates the text to
OFF. This achieves the effect of real-time refresh of the screen temperature and humidity values,
and the synchronization of the light icon and status text with the hardware switch state.

=

257 interval: Recurring background tasks

258 - interval: 1s # Run the following actions every 1 second
259 then:

260 - lvgl.label.update: # Action: Update LVGL widget text
261 id: hum # Target the humidity text label
262 text:

263 format: "H.1f" # Format float to 1 decimal place
264 args: ['id(humidity7@).state"] # Retrieve current humidity value
265 - lvgl.label.update: # Action: Update LVGL widget text
266 id: tem # Target the temperature text label
267 text:

268 format: "%.1f" # Format float to 1 decimal place
269 args: ['id(temperature7@).state’] # Retrieve current temperature value
27@ = 1

271 condition:

272 switch.is on: led_switch

27 then:

274 - lvgl.image.update:

275 id: Ivgl light

276 src: on_light

277

278 - lvgl.label.update:

279 id: led_status

28@ text: "ON"

281

282 else:

283 - lvgl.image.update:

284 id: 1vgl light

285 src: no_light

286

287 - lvgl.label.update:

288 id: led_status

289 text: “OFF"

12.Upload the complete code

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



X basic-hmi-70inch.yaml SAVE

201 lvgl: # LVGL (Graphics Library) UT layout

1 widgets: # UT element definitions

233 - label:

237 x: 160 # X-axis position near the light icon
238 yi 400 # Y-axis position below the light icon
239 - label:

220 id: tem # Internal I for temperature text value
201 text_font: montserrat_24 # Use larger, smoother Montserrat font
242 text:

243 format: "%.0f" # Display value with no decinal places
204 args: ['id(temperature76).state’] # Fetch live data from AHT20 sensor

25 x: 400 # X-axis position near temperature icon
226 y: 400 # Y-axis position below temperature icon
247 - label:

208 id: hun # Internal ID for humidity text value
289 text_font: montserrat_24 # Use larger, smoother Montserrat font
250 text:

251 format: "%.0f" # Display value with no decinal places
252 args: ['id(hunidity7e).state'] # Fetch live data from AHT20 sensor

253 x: 648 # X-axis position near humidity icon
254 y: 400 # Y-axis position below humidity icon
255

256

257 interval: # Recurring background tasks

258 - interval: 1s # Run the following actions every 1 second
250 then:

260 - lvgl.label.update: # Action: Update LVGL widget text

261 id: hum # Target the humidity text label

262 text:

263 format: %1 # Format float to 1 decimal place

264 args: ['id(humidit # Retrieve current humidity value

265 - lvgl.label.update: # Action: Update LVGL widget text

266 id: tem # Target the temperature text label
267 text:

268 format: "%.1f" # Format float to 1 decimal place

269 args: ['id(temperature7e).state’ ] # Retrieve current temperature value
270 - if:

Then select "Manual download"

How do you want to install basic-hmi-70inch.yaml on your
device?

Wirelessly
Requires the device to be online

Plug into this computer
For devices connected via USB to this computer

Plug into the computer running ESPHome Device Builder
For devices connected via USB to the server

Manual download
Install it yourself using ESPHome Web or other tools

CANCEL

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.

12C
12C GPIO_D UARTO GPIO_D

BOOT
— RESET
ESP32-83-
WROOM-1-N4R8 LARTO
PWR
« BAT

SPK TF

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

M overview

B3 wmap

4  Energy
Activity
M History
| ESPHome Builder
I3 Media
M Todolists

A Notifications

Home Assistant Cloud
2 Control home when away and integrate with Alexa and Google Assistant

Devices & services
Integrations, devices, entlties, and helpers

Automations & scenes
Automations, scenes, scripts, and blueprints

Areas, labels & zones
Manage locations in and around your nouse

OO0

Apps
Run extra applications next to Home Assistant

Dashboards
Organize how you interact with your home

Voice assistants
Manage your voice assistants

Bluetooth
Local device connectivity

Tags
Setup NFC tags and QR codes

People
Manage who can access your home

>0 060 ©00

s atan hlanl System
Choose ESPHome
< § integrations (e Devices e Entities X Helpers
Q  search
Discovered
5.0_home (50-home) iBeacon Tracker Temperature/Humidity Sensor 708E (...
ESPHome iBeacon Tracker Xiaomi BLE
Ignore Add Ignore Add Ignore Add
Configured
O Backup > * Bluetooth > ‘a ESPHome > Google Translate text-to-
speech
1 service 1 device 7 devices 1 service
@ Radio Browser > ' Raspbenry PiPowerSupply || B=" snopping List > O] sun
Checker -
1 entry =] 1 entity 1 entity 1 service

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

& Home Assistant Supervisor >

7 services
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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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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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And then you go back to the main interface and arrive at the Bedroom.(You can freely choose
which area you want to store it in.)
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It can control the LED and also display the temperature and humidity data.
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