In this tutorial, we will demonstrate how to use Python to display the values read by
a temperature and humidity sensor on the screen and control the LED lights by
touching the screen.

Note: Because the 5-inch screen only supports 16-bit, and SquarelLine Studio 9.0 and
above only support 32-bit for now (micropython only), the 5-inch screen cannot
currently support Squareline Studio.

Build projects using Thonny IDE

1. Please visit https://thonny.org/ and download the corresponding software version
(the Windows version is used as an example here).

Note: If the latest version of the editor fails to upload firmware or compile
successfully, please try the stable version 4.1.7. Download link:
https://github.com/thonny/thonny/releases/tag/v4.1.7


https://thonny.org/
https://github.com/thonny/thonny/releases/tag/v4.1.7

%5 github.com/thonny/thonny/releases/tag/v4.1.7

thonny-4.1.7.pkg contains Universal2 build of Python 3.10 -- this means it is suitable for both Arm and Intel Macs.

Linux

thonny-4.1.7.bash is a script, which downleads and installs thonny-4.1.7-x86_64.tar.gz (with Python 3.10) when run on x86_64 machines. On other platforms it tries to
Use system python3 (creates a virtual environment for Thonny and installs thonny and its dependencies there)

Changes since 4.1.6

Fix PyPI package search. Thonny now bases search results on the list of 5000 most popular PyPI packages. If you need to install a less popular package, you need
to enter the exact name, #3401

Allow selecting ESP32-C6 family in esptool dialog, #3363

Update org.thonny.Thonny.appdata.xml

Update bundled esptool

Fix missing dbus-next dependency in Linux

v Assets 10

@ thonny-4.1.7-windows-portable.zip

33.1 MB Dec 17, 2024
thonny-4.1.7-x86_64.tar.gz Dec 17
honny-4.1.7-x86_64.tar.g 1.4MB Dec 17, 2024
thonny-4.1.7.basl| .24 Dec 17, 2
honny-4.1.7.bash 428K8B Dec 17, 2024

224 MB Dec 17, 2024

@ thonny-4.1.7.pkg 43 MB Dec 17, 2024
thonny-| -4.1.7-windows-portable.zi| 6.2 Dec 17
honny-py38-4.1.7-windows-portable.zip 262 MB Dec 17, 2024
thonny-py38-4.1.7.exe 176 Dec 17
h 38-4.1.7. 7.6 MB Dec 17, 2024
thonny-xx|-4.1.7.exe 76. Al Dec 17,
honny-xxl-4.17. 768 MB Dec 17, 2024

) Source code (zip) ec 17, 202

@ s de (zip) Dec 17, 2024

B Source code (tar.qz) ec 17

B s de (tar.oz) Dec 17, 2024

2. Double-click the downloaded .exe file to install the software.
cly Setup - Thanny 2 >
B Q%

Welcome to using Thonny!

ess.py,
imp andom e ; )
. This wizard will upgrade Thonny to version 4. 1.2 for your
n ={fra randir

account.
guess =-int(input

while n != "gues:
if guess < n:

print(”gL
guess = ]
elif guess »
print("gL
guess = 1
else:
print(“yc

Upload firmware

1. Connect the CrowPanel Advanced 5-inch ESP32-P4 HMI Al Display to your
computer.

2. Open Thonny IDE, click " Tools " -> " Options "



untitled= @ 1:1

w Run T%s Help
] anage packages...

@ Open system shell...

=untitled =

Open Thonny program folder... - |

Open Thonny data folder... /"
3

Manage plug-ins...

Options... J

3. Select " MicroPython (ESP32) " as the interpreter, select the corresponding serial
port, and then click " Install or update MicroPython (esptool) " .

T& Thonny options it

General | §

Aihich kind of internreter should Thannvuse for nunnina.vaur cade?
3l

IMicroPython (E5P32)

Editor Theme & Font Run & Debug Terminal Shell Assistant

Details

Connecting via USB cable:

Connect your device to the computer and select corresponding port below
{look for your di~jce name, "USB Serial® or "UART").

If you can't find k\gou may need to install proper USB driver first.

Connecting via WebREPL:

If your device suppaorts WebREPL, first connect via serial, make sure WebREPL is enabled
{import webrepl setup], connect your computer and device to same network and select
= WebREPL = below

Port or WebREPL
|usB Serial @ com3 v

Interrupt working program on connect
Synchronize device's real time clock
Use local time in real time clock

Restart interpreter before running a script

Install or update MicroPython (esptool
UF2

4. Click the icon with three horizontal lines, then click " Select local MicroPython

image ", select
"lvgl_micropy_ESP32_GENERIC_P4-C6_WIFI-16_ELECROW_INCH5_V1_0" and install

it.

Please click the following link to download the bin file:

https://github.com/Elecrow-RD/-CrowPanel-Advanced-5inch-ESP32-P4-HMI-AI-Displ

ay-800x480-IPS-Touch-Screen/tree/master/example/V1.0/Micropython




Th Install MicroPython (esptool) >

Target port | "|

[+] Erase all flash before installing (not just the write areas)

MicroPython family | V]
wvariant | v|
version | v|
info
Target address | v|
Install speed 115200 (default) v] .
Flash mode ||-:eep {reads the setting from the selected MicroPython image) V| T
Flash size |keep (reads the setting from the selected MicroPython image) V| 6 with

[ Disable stub loader (--no-stub, same boards require this)

Select local MicroPython image ..

/ Query device info

Show image info

Show esptool version

Hide install options

5. Select ESP32-P4

T& Problem >

Could not determine image type.
Please select the correct family manually!

() ESPB266

O ESP32

(@] ESP?;Z-C%
O EsP32-C3
O ESP32-C6

O ESP32-52
() ESP32-53




6. After selecting the serial port and other installation parameters, click Install.

T& Install MicroPython (esptocl) >

Target port {8

[~] Erase all flash before installing (not just the write areas)

MicroPython family [ESP32-P4 ~]

variant |=:|o-ca| file= Vl

version |lvgl_micropy ESP32_GENERIC_P4-C6_WIFI-16_ ELECROW_INCH5 V1 Obin  ~|

info CAUsers\DNZI-149\Desktop\Sinch micropython

Target address |0x0 (for MicroPython on ESPB266, ESP32-53, ESP32-C3, ESP32-CA) vl
Install speed [115200 (default) |
Flash mode |keep (reads the setting from the selected MicroPython image) V|
Flash size |keep (reads the setting from the selected MicroPython image) / V|

[ ] Disable stub loader (--no-stub, some boards require this)
B e | nstall | | Cancel \

7. Waiting for installation and the installation success indicator.




T& Install MicroPython {esptool) >

Target port USB Serial @ COM3 w
get port |

[ Erase all flash before installing (not just the write areas)

MicroPython family ESP32-P4 v]

variant |<local file= V|

version |lvgl_micropy ESP32 GENERIC_P4-C6 WIFI-16_ ELECROW INCH5 V1 Obin |

info  CAUsers\DNZJ-14%\Desktop\Sinch_micropython

Target address |0x0 (for MicroPython on ESPB266, ESP32-53, ESP32-C3, ESP32-C6) v
Install speed 115200 (default) v|
Flash mode !Ep {reads the setting from the seleil:;l-ﬂicropylho-n image} e |
Flash size |keep (reads the setting from t ected M;crop)rlhon_igage) v |

| | Disable stub loader “stub, some boards require this)

||I| Writing at 0x00074bb4... (10 %) '




T& Install MicroPython {esptool) >

Target port [USB Serial @ COM3 ~]

[~] Erase all flash before installing (not just the write areas)

MicroPython family [ESP32-P4 ~]

variant |=:|o-ca| file= Vl

version |lvgl_micropy ESP32_GENERIC_P4-C6_WIFI-16_ ELECROW_INCH5 V1 Obin  ~|

info CAUsers\DNZI-149\Desktop'Sinch micropython

Target address [0x0 (for Mic*bPython on ESPE266, ESP32-53, ESP32-C3, ESP32-C6) v
Install speed [115200 (default) |
Flash mode |keep (reads the setting from the selected MicroPython image) V|
Flash size |keep (readsWﬁng from the selected MicroPython image] w |

#ible stub loader (--no-stub, some boards require this)

[ e

8. Click " Close "




T& Install MicroPython {esptool) >

Target port [USB Serial @ COM3 ~]

[] Erase all flash before installing (not just the write areas)

[,
MicroPython family [ESP32-P4 bg® ~]

variant |=:|o-ca| file= Vl

version |lvgl_micropy ESP32_GENERIC_P4-C6_WIFI-16_ ELECROW_INCH5 V1 Obin  ~|

info CAUsers\DNZI-149\Desktop\Sinch micropython

Target address |0:0 (for MicroPython on ESPB266, ESP32-53, ESP32-C3, ESP32-CA) Vl
Install speed |115200 (default) \ Vl

L
Flash mode |keep (reads the setting from the selected MicroPython image) \ V|

Flash size |keep (reads the setting from the selected MicroPython image) V|

[ ] Disable stub loader (--no-stub, some boards require this)

-

9. Click OK




T& Thonny options bt
General Interpreter Editor Theme 8 Font Run & Debug Terminal Shell Assistant

Which kind of interpreter should Thonny use for running your code?
[MicroPython (ESP32) v

Details

Connecting via USB cable:

Connect your device to the computer and select corresponding port below
{look for your device name, "USB Serial® or "UART").

If you can't find it, you may need to install proper USB driver first.

Connecting via WebREPL:
If your device suppaorts WebREPL, first connect via serial, make sure WebREPL is enabled

{import webrepl setup], connect your computer and device to same network and select
= WebREPL = below [%

Port or WebREPL
|usB Serial @ com3 v

Interrupt working program on connect
Synchronize device's real time clock
Use local time in real time clock

Restart interpreter before running a script

10. If a " MicroPython device " window and a " boot.py " file appear in the lower left
corner, the installation is successful.



Te Thonny - =ur E :
Fle Edit View Run Tools Help
HEHd O @ ™

Files

This computer
C: )\ Users

[J) DNZJ-149
|4 Public

MicroPython device
i boot.py

X

Note: If this window does not appear, you can open it by clicking " View " -> " File " at
the top.



Tk Thonny - =<untitled= @ 1:1
File Edit View Run Tools Help
O [ Assistant

=
» Exception
Hies | v Files I
This cor Heap =
C:A Users: Help
@ [ DNZ MNotes
@ L4 Publl Object inspector
Cutline
Program tree
v Shell
Stack
TODO
Variables

Program arguments

Plotter
MicroPyth Increase font size Crl++ :
| Decrease font size Ctrl+-
i boot
Focus editor Alt+E
Focus shell A4S

Upload code

1. In the " This computer " window, locate the downloaded code files and upload all
four files to the " MicroPython device " in sequence.



Ta Thonny - <untited= @ 1:1
File Edit View Run Tools Help

JZHd O @® =

Files -

This computer
Y Users \ DNZJ-149 \, Desktop
|41 10.%inch_micropython
= L) Sinch_micropython

&2 dht20,

2 Open in Thonny

& inch5_ B e :
: t ext

T heglm pe: " a“ﬂ =MaTAPP 16 ELECRC
@ cteahi Configure .py files...

B Tiichemis Show hidden files
L4 Sinch_mic| | Upload to / *—
|} MouseWi Mo file.

W v2rayNiol ey directary...
[ allen - 2 Cut

Copy
Paste
@‘J boot.py Rename

Move to Rubbish Bin

MicroPython d

Properties

T Thonny - <untitled= @ 1:1
Fle Edit View Run Tools Help

J=ZHd O @ =

Files -

This computer
Ci Y Users \ DNZJ-149 \, Desktop

|41 10.%inch_micropython
= LSinchmi

g inch5_test.py

hegl_micropy ESP32 GENERIC_P4-C6 WIFI-16 ELECR(
%) steBh1 ko py

| )i Finch_micropythan
|21 inch_microgythan
|} MouseWithputBorders
21 v2rayN(old20260515) %
| ] allen T.Ink
MicraPythol =
i boot.py
i dht20.py
i) inch3_test.py
i steBhlkaccpy

2. Double-click to open the main program " inch 5_test.py " .



T Tho croPython device : finchS testpy @ 3
Fle Edit View Run Tools Help

b= o o™

Files [inchS testpy ]

This computer =

1 import machine
i\ Users \ DNZJ-149 \ Desktop

2 from machine import Pin
3 from i2c import I2C

4 import time

import sys

import lvgl as v
import lcd_bus

@ [ 10.1inch_micropython
& [ Sinch_micropython
& dh20.py
inchS_test.py
| 7 vgl_micropy ESP32 GENERIC P4-C6 WIFI;
@ steBhiloocpy
i Tinch micropython
)1 Sinch_micropython
)\ MouseWithoutBarders
)1 v2rayN(old20260515)
] allen - tasEBFInk

ERC]

© import gt9ll

1 from gtoll import GTLl

from rgb_display import RGBDisplay
from stc8hlkxx import STCBHIKXX
from dht20 import DHT20

ERC

MicroPython device

& bootpy

LCD_WIDTH = 800
LCD_HEIGHT = 480

12C_BUS = @
12C_SDA_PIN = 45
SCL_PIN = 46

Y FREQ = 400_000

Shell
ESP-ROM: esp32pd-eco2-20240710
Build:Jul 10 2024
rst:0xl (POWERON),boot:0x31f (SPI_FAST_FLASH_ BOOT)
SPI mode:DIO, clock div:2
load:0x4££33ce0, len: Oxel0
x4££29ed0, len: Oxc74
x4 ££2cbd0, len: 0x30a8
entry Ox4££29ed0
MicroPython v1.27.0-dirty on 2026-05-20; Generic ESP32P4 module with WIFI module of external ESP32C6€ with ESP32P4

3. Click the Run button, and you will see the Ul interface appear on the screen.

T Tho "

File Edit View Run Tools Help
D @ o=

Files

[inchs_testpy |

>

This computer

| import machine
C:\ Users | DNZJ-149\ Des

2 from machine import Pin
from i2c import I2C

@ [}) 10.1inch_micropython
= import time

& ) Sinch_micropython

& dht20.py 5 import sys
@ inchs testpy 5 dmport lvgl as lv
[ Ivgl_micropy_ESP32_GENERIC_P4-C6_WIFI-16_ELECR( 7 import lcd_bus
&) stcBhikooupy 8
1\ Tinch_micropython 9 I
& [ Ginch_micropython 10 import gt911
& [} MouseWithoutBorders 11 from gt9ll import GT911
@ | ) verayN(old20260515) f%ﬂ rgb_display import RGBDisplay
0

allen - $E5FInk from stc8hlkxx import STC8H1KXX

from dht20 import DHT28

MicroPython device
& bootpy
& dht20.py
&) inch5 testpy
&) steBhlkoocpy

LCD_WIDTH = 800
LCD_HEIGHT = 480

22 T2CBUS = @
12C_SDA_PIN = 45
12C_SCL_PIN = 46

25 T12C_FREQ = 400_000

Shell
ESP-ROM: esp32pd-cco2-20240710
Build:Jul 10 2024
rst:0xl (POWERON), boot:0x31f (SPI_FAST_FLASH_BOOT)
SPT mode:DIO, clock div:2
load: 0x4££33c<0, len: Oxe10
load: 0x4££29¢d0, len: 0xc74
load:0x4££f2cbd0, len: 0x30a8
entry Ox4ff29ed0
MicroPython v1.27.0-dirty on 2026-05-20; Generic ESP32P4 module with WIFI module of external ESP32Cé with ESP32P4
Type "help()" for more information.



Code Explanation

The code files we downloaded contain three "python" files and one " bin" file.

1

#| dht20.py

#| inch3_test.py

[ Ivgl_micropy ESP32 GENERIC_P4-C6 WIFI-16 ELECROW INCH5 V1 0.bin
#| stcBhllooupy

dht20.py : The driver file for the temperature and humidity sensor .

stc8h1kxx.py : Used to communicate with the STC8 chip via the 12C bus to implement
functions such as GPIO control and PWM dimming.
Ivgl_micropy_ESP32_GENERIC_P4-C6_WIFI-16_ELECROW_INCH5_V1_0.bin:
Elecrow pre-packaged firmware that allows your Python scripts to display DHT20
sensor values on the LCD of the "CrowPanel Advanced 5 inch ESP32-P4 HMI" and
control LED light switching via touch.

inch 5_test.py : This is the main program that runs the entire example; we will mainly
explain this code file.

Import Module

import machine

from machine import Pin
from i2c import 12C
import time

import sys

import lvgl as Iv

import Icd_bus




# Import your peripheral driver modules
import gt911

from gt911 import GT911

from rgb_display import RGBDisplay
from stc8h1kxx import STC8H1KXX

from dht20 import DHT20

machine : The MicroPython standard library that provides low-level hardware control
(GPIO, 12C, etc.).

Pin : Used to control the input and output of GPIO pins.

12C : An implementation of the 12C communication protocol used for communication
with sensors.

time : Time-related functions (delay, timer, etc.)

sys : System-related functions (error handling, printing, etc.)

Ivgl : A lightweight graphics library for creating user interfaces.

lcd_bus : LCD bus driver

GT911 : GT911 Capacitive Touchscreen Driver

RGBDisplay : RGB interface LCD display driver

STC8H1KXX : STC8H microcontroller driver (used to control backlight, etc.)

DHT20 : Driver for DHT20 temperature and humidity sensor

Hardware parameter configuration

LCD_WIDTH = 800
LCD_HEIGHT =480

Define the screen resolution as 800x480 pixels.

12C bus configuration

12C_BUS = 0
12C_SDA_PIN =45
12C_SCL_PIN = 46
12C_FREQ = 400_000

Touch pin configuration

TOUCH_RST_PIN = 36
TOUCH_INT_PIN = 42

RST : Reset pin, used to restart the touch chip.
INT : Interrupt pin, triggered when a touch event occurs.

RGB screen timing configuration

# RGB Screen Timing Configuration

RGB_LCD_PIXEL_CLOCK_HZ = (18_000_000) # Usually write as 18000000 is fine
RGB_LCD_HSYNC =4

RGB_LCD_HBP =8

RGB_LCD_HFP =8

RGB_LCD_VSYNC =4




RGB_LCD_VBP =16
RGB_LCD_VFP =16

RGB data pin

# RGB Screen Pin Configuration
RGB_PIN_NUM_HSYNC =40
RGB_PIN_NUM_VSYNC =41
RGB_PIN_NUM_DE =2
RGB_PIN_NUM_PCLK =3

# 16-bit RGB565 data pins

RGB_PIN_NUM_DATAO =8
RGB_PIN_NUM_DATA1 =7
RGB_PIN_NUM_DATA2 =6
RGB_PIN_NUM_DATA3 =5
RGB_PIN_NUM_DATA4 =4
RGB_PIN_NUM_DATA5 =14
RGB_PIN_NUM_DATA6 =13
RGB_PIN_NUM_DATA7 =12
RGB_PIN_NUM_DATA8 =11
RGB_PIN_NUM_DATA9 =10
RGB_PIN_NUM_DATA10 =9
RGB_PIN_NUM_DATA11 =19
RGB_PIN_NUM_DATA12 =18
RGB_PIN_NUM_DATA13 =17
RGB_PIN_NUM_DATA14 =16
RGB_PIN_NUM_DATA15 =15
LED pins

LED = Pin(48, Pin.OUT)# Set GPIO pin 48 to output mode

Set GPI048 to output mode to control the LED.

The device initialization function, device_init(), is the initialization function for the
entire hardware system.

def device_init():

print("Initializing peripherals...")

# 1. Initialize LVGL
if not Iv.is_initialized():
Iv.init()

# 2. Initialize 12C bus (for STC8 controller, GT911 touch, DHT20 temperature/humidity sensor)
i2c_bus = 12C.Bus(
host = 12C_BUS,




sda=I2C_SDA_PIN,
scl=12C_SCL_PIN,
freq=12C_FREQ
)
print(f"\n Scanning 12C bus devices: {[hex(d) for d in i2c_bus.scan()]}")

i2c_stc8 = 12C.Device(
bus =i2c_bus,
dev_id = STC8H1KXX.I12C_ADDR,
reg_bits=8
)
# 3. Initialize STC8 and turn on backlight
stc8 = STC8H1KXX(i2c_stc8)
print("Enabling LCD backlight power and PWM...")
stc8.set_gpio_level(STC8H1KXX.GPIO_OUT_LCD_BL_POWER, 1) # Enable LCD power supply
stc8.set_pwm_duty(STC8H1KXX.PWM_LCD_BL_EN, 50) # Set backlight brightness to
50%

i2c_dht20 = 12C.Device(
bus =i2c_bus,
dev_id = DHT20.12C_ADDR,
reg_bits=8

#Initialize DHT20 sensor

try :
dht20 = DHT20(i2¢c_dht20)

except Exception as e:
sys.print_exception(e)
print('Failed to initialize DHT20 sensor!')

# 4. Initialize underlying RGB bus (lcd_bus.RGBBus)

# Modify parameter names according to your lcd_bus.pyi file definition

print("Configuring RGB bus...")

rgb_bus = lcd_bus.RGBBus(
hsync=RGB_PIN_NUM_HSYNC,
vsync=RGB_PIN_NUM_VSYNC,
de=RGB_PIN_NUM_DE,
pclk=RGB_PIN_NUM_PCLK,
data0=RGB_PIN_NUM_DATAO,
datal=RGB_PIN_NUM_DATAI,
data2=RGB_PIN_NUM_DATA2,
data3=RGB_PIN_NUM_DATA3,
data4=RGB_PIN_NUM_DATA4,




data5=RGB_PIN_NUM_DATAS,
data6=RGB_PIN_NUM_DATAS,
data7=RGB_PIN_NUM_DATA7,
data8=RGB_PIN_NUM_DATAS,
data9=RGB_PIN_NUM_DATA9,
datal0=RGB_PIN_NUM_DATA10,
datall=RGB_PIN_NUM_DATA11,
datal2=RGB_PIN_NUM_DATA12,
datal3=RGB_PIN_NUM_DATA13,
datal4=RGB_PIN_NUM_DATA14,
datal5=RGB_PIN_NUM_DATA1S5,
freq=RGB_LCD_PIXEL_CLOCK_HZ,
hsync_pulse_width=RGB_LCD_HSYNC,
hsync_back_porch=RGB_LCD_HBP,
hsync_front_porch=RGB_LCD_HFP,
vsync_pulse_width=RGB_LCD_VSYNC,
vsync_back_porch=RGB_LCD_VBP,
vsync_front_porch=RGB_LCD_VFP,
pclk_active_low=False, # Default value

# 5. Instantiate RGBDisplay driver and mount to LVGL
print("Registering display to LVGL...")
display = RGBDisplay(
data_bus=rgb_bus,
display_width=LCD_WIDTH,
display_height=LCD_HEIGHT,
color_space=Iv.COLOR_FORMAT.RGB565 # 16 pins correspond to RGB565

)
display.init()

# 6. Initialize GT911 touch screen
print("Initializing GT911 touch driver...")

i2c_gt911 = 12C.Device(
bus =i2c_bus,
dev_id = gt911.12C_ADDR,
reg_bits=16
)
# Assuming gt911 module can be instantiated with i2c bus and auto-register to LVGL indev
touch = GT911(
device=i2c_gt911,
reset_pin=TOUCH_RST_PIN,
interrupt_pin=TOUCH_INT_PIN,




# Define a touch callback function that meets LVGL requirements
def touch_read_cb(indev, data):
# Assuming touch._get_coords() returns format like (press_state, x, y)
# You need to adjust according to your actual gt911 library return values
coords = touch._get_coords()
if coords:
# Assuming your library returns non-empty for pressed, or parse state, x, y specifically
# Here is a common format example:
data.point.x = coords[0] # Your X coordinate
data.point.y = coords[1] # Your Y coordinate
data.state = Iv.INDEV_STATE.PRESSED
#print(data.point.x, data.point.y, data.state)
else:
data.state = Iv.INDEV_STATE.RELEASED

indev = Iv.indev_create()

indev.set_type(Iv.INDEV_TYPE.POINTER)

indev.set_read_cb(touch_read_cb)

#indev.set_display(display) # Only needed for multiple displays, single display default is fine

return display, touch, stc8, dht20

helper function SetFlag()

def SetFlag(obj, flag, value):
if (value):
obj.add_flag(flag)
else:
obj.remove_flag(flag)

return

The unified object flag setting functions are : 'obj.add_flag(flag)' : adds a flag;
'‘obj.remove_flag(flag)' : removes a flag.
Button event handler function - turn on the light

def Buttonl_eventhandler(event_struct):
event = event_struct.get_code()
if event == Iv.EVENT.CLICKED and True:
LED.value(1)
return

When the button is clicked, LED.value(1) lights up the LED.

Button event handler function - turn off the lights

def Button2_eventhandler(event_struct):

event = event_struct.get_code()




if event == Iv.EVENT.CLICKED and True:
LED.value(0)
return

When the button is clicked, LED.value(1) turns off the LED.

Ul creation function — create_lvgl_ui()
Create screen

ui_Screenl = Iv.obj()

SetFlag(ui_Screenl, Iv.obj.FLAG.SCROLLABLE, False)
ui_Screenl.set_style_bg_color(lv.color_hex(OXEFF6DB), Iv.PART.MAIN | Iv.STATE.DEFAULT)
ui_Screenl.set_style_bg_opa(255, Iv.PART.MAIN| Iv.STATE.DEFAULT)

'Iv.obj()' creates a base object (the screen is the top-level object) and sets its
background color to light green (OXEFF6DB). 'bg_opa=255' sets the background
opacity to 100%.

Create Button 1

ui_Button1 = Iv.button(ui_Screen1)
ui_Buttonl.set_width(85)
ui_Buttonl.set_height(85)
ui_Buttonl.set_x(208)
ui_Buttonl.set_y(-90)
ui_Buttonl.set_align(lv.ALIGN.CENTER)

Iv.button(ui_Screenl) creates a button on the screen with a width and height of
85x85 pixels, offset from the center of the screen by (208, -90).

Gradient color settings

ui_Buttonl.set_style_bg_grad_dir(I.GRAD_DIR.VER, Iv.PART.MAIN | Iv.STATE.DEFAULT)
ui_Buttonl.set_style_bg grad_color(lv.color_hex(0OxFFF9C4), Iv.PART.MAIN | Iv.STATE.DEFAULT)
ui_Buttonl.set_style_bg_color(lv.color_hex(OxFFE032), Iv.PART.MAIN | Iv.STATE.DEFAULT)

Gradient from light yellow OxFFF9C4 to dark yellow OXFFEQ32 , creating a 3D button
effect.

Pressing status style

ui_Buttonl.set_style_bg_grad_dir(Iv.GRAD_DIR.VER, Iv.PART.MAIN | Iv.STATE.PRESSED)
ui_Buttonl.set_style_bg grad_color(lv.color_hex(0OxFFE032), Iv.PART.MAIN | Iv.STATE.PRESSED)
ui_Buttonl.set_style_bg_color(lv.color_hex(OxFFE032), Iv.PART.MAIN | Iv.STATE.PRESSED)

When pressed, the color turns a uniform dark yellow, indicating a "press" feedback.

Shadow effect

ui_Buttonl.set_style_shadow_width(8, Iv.PART.MAIN | Iv.STATE.DEFAULT)
ui_Buttonl.set_style_shadow_color(lv.color_hex(OxFFEB3B), Iv.PART.MAIN | Iv.STATE.DEFAULT)

Add an 8-pixel-wide yellow shadow to enhance the button's three-dimensionality
and glow.




Label on the button

ui_LabelOn = Iv.label(ui_Button1)

ui_LabelOn.set_text("ON")

ui_LabelOn.set_align(lv.ALIGN.CENTER)
ui_LabelOn.set_style_text_color(lv.color_hex(0x000000), Iv.PART.MAIN | Iv.STATE.DEFAULT)
ui_LabelOn.set_style_text_font(lv.font_montserrat_40, Iv.PART.MAIN | Iv.STATE.DEFAULT)

Create a label inside the button that displays the text "ON" using the Montserrat 40
font.

Button 2 (Lights off button)

ui_Button2 = Iv.button(ui_Screen1)
ui_Button2.set_width(85)
ui_Button2.set_height(85)
ui_Button2.set_x(205)
ui_Button2.set_y(40)
ui_Button2.set_align( Iv.ALIGN.CENTER)
SetFlag(ui_Button2, Iv.obj.FLAG.SCROLLABLE, False)
SetFlag(ui_Button2, Iv.obj.FLAG.SCROLL_ON_FOCUS, True)
# ========== LVGL 9.4 MicroPython Correct gradient settings (Default state) ==========
# Set gradient direction (top to bottom)
ui_Button2.set_style_bg_grad_dir(lv.GRAD_DIR.VER, Iv.PART.MAIN | Iv.STATE.DEFAULT)
# Set gradient start color (top)
ui_Button2.set_style_bg_grad_color(lv.color_hex(0x9ESESE), IV.PART.MAIN |
Iv.STATE.DEFAULT)
# Set gradient end color (bottom)
ui_Button2.set_style_bg_color(lv.color_hex(0x616161), [v.PART.MAIN | Iv.STATE.DEFAULT)
ui_Button2.set_style_bg_opa(255, Iv.PART.MAIN| Iv.STATE.DEFAULT )
# ui_Button2.set_style_bg _img_src( ui_images.ui_img_off _png, Iv.PART.MAIN |
Iv.STATE.DEFAULT)
# ========== LVGL 9.4 MicroPython Correct gradient settings (Pressed state) ==========
ui_Button2.set_style_bg_grad_dir(lv.GRAD_DIR.VER, Iv.PART.MAIN | Iv.STATE.PRESSED)
ui_Button2.set_style_bg_grad_color(lv.color_hex(0x616161), Iv.PART.MAIN |
Iv.STATE.PRESSED)
ui_Button2.set_style_bg_color(lv.color_hex(0x616161), Iv.PART.MAIN | Iv.STATE.PRESSED)
ui_Button2.set_style_bg_opa(255, Iv.PART.MAIN| Iv.STATE.PRESSED )
ui_Button2.add_event_cb(Button2_eventhandler, Iv.EVENT.ALL, None)

ui_LabelOff = Iv.label(ui_Button2)

ui_LabelOff.set_text("OFF")

ui_LabelOff.set_align( Iv.ALIGN.CENTER)
ui_LabelOff.set_style_text_color(lv.color_hex(0x000000), Iv.PART.MAIN | Iv.STATE.DEFAULT)
ui_LabelOff.set_style_text_opa(255, Iv.PART.MAIN| Iv.STATE.DEFAULT )
ui_LabelOff.set_style_text_font( Iv.font_montserrat_40, Iv.PART.MAIN | Iv.STATE.DEFAULT )

Button 2 has a similar structure to button 1, but its color is changed to gray . Default




state: Gradient from light gray OX9E9E9E to dark gray 0x616161 . Pressed state: Turns
to a consistent dark gray and displays the text "OFF".

Image components

ui_Imagel = Iv.image(ui_Screenl)
ui_Imagel.set_width(Iv.SIZE_CONTENT)
ui_Imagel.set_height(lv.SIZE_CONTENT)
ui_Imagel.set_x(-90)
ui_Imagel.set_y(-14)
ui_Imagel.set_align(lv.ALIGN.CENTER)

Create an image object , where Iv.SIZE_CONTENT is set to adapt the size to the
content size.

Temperature label

ui_Labell = Iv.label(ui_Screenl)

ui_Labell.set_text("")

ui_Labell.set_width(450)

ui_Labell.set_height(60)

ui_Labell.set_x(-100)

ui_Labell.set_y(-89)

ui_Labell.set_style_radius(10, Iv.PART.MAIN | Iv.STATE.DEFAULT)

Create a label to display the temperature , set_style_radius(10) : corner radius 10
pixels. Set the background to a blue gradient.

Humidity label

ui_Label2 = Iv.label(ui_Screenl)
ui_Label2.set_text("")
ui_Label2.set_width(450) #1
ui_Label2.set_height(60) #1
ui_Label2.set_x(-100)
ui_Label2.set_y(40)
ui_Label2.set_style_radius(10, Iv.PART.MAIN | Iv.STATE.DEFAULT)
ui_Label2.set_align( Iv.ALIGN.CENTER)
ui_Label2.set_style_bg_grad_dir(Ilv.GRAD_DIR.VER, Iv.PART.MAIN | Iv.STATE.DEFAULT)
ui_Label2.set_style_bg_grad_color(lv.color_hex(0OxBBDEFB), Iv.PART.MAIN | Iv.STATE.DEFAULT)
ui_Label2.set_style_bg_color(lv.color_hex(0x0000FB), Iv.PART.MAIN | Iv.STATE.DEFAULT)
ui_Label2.set_style_bg_opa(255, Iv.PART.MAIN| Iv.STATE.DEFAULT )
# ui_Label2.set_style_pad_ver(lv.SIZE_CONTENT, Iv.PART.MAIN | Iv.STATE.DEFAULT)
# ui_Label2.set_style_text_align(Iv.TEXT_ALIGN.CENTER, Iv.PART.MAIN | Iv.STATE.DEFAULT)
ui_Label2.set_style_text_color(lv.color_hex(0x000000), Iv.PART.MAIN | Iv.STATE.DEFAULT )
ui_Label2.set_style_text_opa(255, Iv.PART.MAIN| Iv.STATE.DEFAULT )
ui_Label2.set_style_text_font( Iv.font_montserrat_40, Iv.PART.MAIN | Iv.STATE.DEFAULT )

It has the same structure as the temperature label and is located at the bottom of
the screen .




Main function — main()
initialization

try:
display, touch, stc8, dht20 = device_init()
ui_Screenl, ui_Labell, ui_Label2 = create_lvgl_ui()
LED.value(1)

Initialize all hardware devices , create the Ul interface, and light up the LEDs
(indicating system startup).

First reading of temperature and humidity values

dht20.measure()

temp = dht20.temperature()

hum = dht20.humidity()
ui_Labell.set_text(f"temperature: {round(temp, 1)} C")
ui_Label2.set_text(f"humidity: {round(hum)} %")

dht20.measure() : Triggers sensor measurement
temperature() : Gets the temperature value
humidity() : Gets the humidity value
round(temp, 1) : Round to one decimal place.

Display screen

Iv.screen_load(ui_Screenl)

Load the screen into the display buffer and begin rendering the Ul.

Main loop

last_dht_time = time.ticks_ms()

while True:

current_time = time.ticks_ms()
if time.ticks_diff(current_time, last_dht_time) >= 1000:
dht20.measure()
temp = dht20.temperature()
hum = dht20.humidity()
ui_Labell.set_text(f"temperature: {round(temp, 1)} C")
ui_Label2.set_text(f"humidity: {round(hum)} %")
last_dht_time = current_time

Iv.tick_inc(10)

Iv.timer_handler()

time.sleep_ms(10)

The main loop has three main tasks:

1. Periodically read sensor data (non-blocking)

Use time.ticks_ms() to record time.

time.ticks_diff() calculates the time difference, reading it every 1000ms without




affecting Ul responsiveness.

2. LVGL Heartbeat

Iv.tick_inc(10) : tells LVGL that 10 milliseconds have passed.

Iv.timer_handler() : Handles all Ul updates, animations, and touch events.

3. Sleep mode controls frame rate

time.sleep_ms(10) : Sleep for 10ms each time the loop is repeated , which means
the loop frequency is about 100Hz, and the Ul refresh is smooth enough.

Exception handling

except Exception as e:
sys.print_exception(e)

Capture all exceptions and print stack traces for easier debugging.
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