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1. Download the Thonny software installation package

Choose MicroPython for ESP32 development, you must first choose a development
tool software, in the Windows system can choose the development tool software are:
Thonny, VS Code, PyDev, Pycharm, etc. Thonny is an IDE for beginners, it is easy to get
started, and the features are basically enough. Although other development tools software
is powerful, but for beginners, it is difficult to get started, of course, if there is a certain
development foundation of scholars, you can choose these powerful, difficult IDE.

The Thonny software package can be downloaded directly from the official website.

Official website address: https://thonny.org/

After entering the official website page, you can see the latest version number, and

provide a variety of computer system versions for choice, as shown below:

ThO nny Download versiofor

Python IDE for beginners =

Figure 1.1 Thonny software package download page 1

Select the appropriate version to download according to your computer system
(moving the mouse over the corresponding computer system name will pop up the
software version for selection). Windows system is used here, then move the mouse to

"Windows", the version download interface will pop up, as shown in the following picture.
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Thonny . Download version 4.1.6 for

m- Mac + Linux

Official downloads for Windows

Installer with 64-bit Python 3.10, requires 64-bit Windows 8.1 /10 /11
thonny-4.1.6.exe (21 MB)

Installer with 32-bit Python 3.8, suitable for all Windows versions since 7
thonny-py38-4.1.6.exe (20 MB) < recommended for you

Portable variant with 64-bit Python 3.10
thonny-4.1.6-windows-portable.zip (31 MB)

Portable variant with 32-bit Python 3.8
thonny-py38-4.1.6-windows-portable.zip (29 MB)

Re-using an existing Python installation (for advanced users)
pip inztall thonre

— i OTEE
Figure 1.2 Thonny software package download page 2

The installation packages are described as follows:

The following two installation packages need to be installed step by step by using
Installer, including installing the Python environment and Thonny software.

Installer with 64-bit Python 3.10 (For Windows 8 and above)
Installer with 32-bit Python 3.8 (For Windows 7 and later systems)

The following two installation packages already contain the Python environment and
Thonny software. You do not need to install them. You can decompress them after
downloading them.

Portable variant with 64-bit Python 3.10 (For Windows 8 and above)
Portable variant with 32-bit Python 3.8 (For Windows 7 and later systems)

To install only the Thonny software (the Python environment has been installed), run
the “pip install thonny” command.

Re-using an existing Python installation

This section describes the Installer installation method only.Click “Installer with
32-bit Python 3.8” to download the Installer package, as shown in the following figure.

Select the directory where the installation package is stored.
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hE RIS ® X
el objects.githubusercontent.com
=HR thonny-py38-4.1.6.exe 17.53 MB
TEESRI | | Ditonny #: 14535 GB | i L

FEFHET HUH

Figure 1.3 Thonny software installation package download task

2. Thonny software installation

After the software installation package is downloaded, open the save folder, and then

double-click the exe file to enter the program installation (if the pop-up window asking

whether to run the file, directly click the "Run" button), as shown in the following picture

XHHF) FEE BBV
s v

IE(M) FEEH)
BEREF -

BFR

-

H=~
H

FrEsrif=E

-l thonny-py38-4.1.6.exe

9/21/2024 9:55 ..,
-l g | i

Figure 2.1 Thonny software installation package exe file

install only for individual users, as shown below:

At the beginning, the installation mode selection screen pops up. Here, choose to

www. lcdwiki.com
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Select install mode
ol

Thonny can be installed for you only, or for all
users (requires administrative privileges).

% Install for me only
(recommended)

% Install for all users

Figure 2.2 Thonny software installation mode selection

Then enter the Welcome to use Thonny interface, directly click the "Next" button, as

shown below:

while n != "guess
if guess < n:
print(”gt
guess = i
elif guess >
print(“gL
guess = i

else:
print(“yc

Figure 2.3 Thonny software welcome to the interface

Then enter the license agreement interface, select "l accept the agreement”, and
click "Next" button, as shown in the picture below:
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&, Setup - Thonny

License Agreement
Please read the following important information before continuing. | H"‘D

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

[The MIT License (MIT) -
Copyright (c) 2024 Aivar Annamaa

Permission is hereby granted, free of charge, to any person obtaining a copy of
this software and associated documentation files (the "Software"), to deal in the
Software without restriction, including without limitation the rights to use, copy,
modify, merge, publish, distribute, sublicense, and/or sell copies of the
Software, and to permit persons to whom the Software is furnished to do so,
subject to the following conditions:

(@)1 accept the agreement

(_)Ido not accept the agreement

Back f[  nex ||| cancel

Figure 2.4 Thonny Software license agreement selection

Next, enter the interface of selecting the installation directory, click "Browse..." Select
the installation directory (you can also use the default directory) and click the "Next"
button, as shown below:

Select Destination Location
Where should Thonny be installed? | I‘["D

[ E Setup will install Thonny into the following folder.

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

C:‘\Program Files (x86)\Thonny Browse...

At least 102.3 MB of free disk space is required.

T [

Figure 2.5 Thonny Software installation directory Select
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Next, enter the Start menu folder selection interface, this folder is used to store the
shortcut icon in the Start menu bar, click "Browse..." Select the button (default folder can

also be used), then click the "Next" button, as shown below:

- = -
|
Select Start Menu Folder
Where should Setup place the program's shortcuts? | h
T
o— Setup will create the program's shortcuts in the following Start Menu folder.

P

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

I Thonny Browse...

Back I[ MNext ] I Cancel

Figure 2.6 Thonny software Start menu directory selection

Next, go to the Select whether to Create desktop icon interface. If you select "Create
Desktop icon", the desktop icon will be created. If you do not select it, the desktop icon
will not be created. In order to facilitate opening, generally select the check box, and then

click the "Next" button, as shown in the following picture:

www. lcdwiki. com 8/47



LCDWIKT MicroPython development environment construction CR2024-M13208

Select Additional Tasks
Which additional tasks should be performed? | I[L‘D

Select the additional tasks you would like Setup to perform while installing Thonny,
then click Next.

I Create desktop icon I

— |

I

Figure 2.7 Thonny software creates desktop icon selection

Then enter the installation preparation interface, click the "Install" button to install, as

shown in the picture below:

Ready to Install
Setup is now ready to begin installing Thonny on your computer. | h

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

Destination location: -
C:\Program Files (x86)\Thonny

Start Menu folder:
Thonmny

Additional tasks:
Create desktop icon

Figure 2.8 Prepare to install the Thonny software
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Next, enter the software installation stage. After the progress bar is completed, the

software will be installed, as shown in the figure below:

) Setup - Thonn QMJ
5 Setup y —
Installing
Please wait while Setup installs Thonny on your computer. | h
Extracting files...

Figure 2.9 Thonny software installation
Next, enter the software installation completion interface, and click "Finish" button to

close the interface, as shown in the picture below:

Great success!

Thonny is now installed. Run it via shortcut or right-click a
*.py file and select "Edit with Thonny".

while n != "gues:
if guess < n:
print(“gt
guess = ]
elif guess >
print(“gt
guess = i

else:
print(“yc

Computers are useless. They can only give you
answers.

— Pablo Picasso

Figure 2.10 The Thonny software is installed
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Through the above steps, you can see that the Thonny shortcut icon is generated on
both the desktop and the Start menu bar. Click the icon to open the Thonny software
(when it is run for the first time, it will prompt you to select language and initialization
Settings, here you can select Chinese and standard Settings), input the following code in
the editor bar, and then click the Run icon, you can see the content output in the Shell bar,
as shown in the figure below. At this point, installing the Thonny software under Windows
is complete.

Tlh Thonny - <untitled> @ 1:'121‘ m

File Edit View Run Tools Help

#HH

<untitled> * ¥ |

("Hellol|")

o Program arguments: | i

|| shellx¢ |

»>>> %Run -c $EDITOR_CONTENT
Hello!

>>>

Local Python 3 = Thonny's Python =

Figure 2.11 Thonny software is running properly
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3. Thonny Software Introduction

Thonny software is easy to use, program code editing, automatic completion,
debugging, compilation, upload, installation and other features, the main interface is

shown as follows:

T Thonny - <untitled> @ 1:1 1 @Eﬂ
File Edit View Run Tools Help Menu Bar

E@ g g o O Program arguments: | . v

| Files | | <untitled> % 'Iprogram file title BarTool Bar
This computer =}l | il
G:\ project \ 3.5inch \ I

ESP32I0E \ MicroPython
B0 01_Simple_test

Local file

browsing il

window >>>  Shell information interaction
window

Figure 3.1 Thonny Main Interface

Menu bar: The main setting options of Thonny, most of the Settings are in this.
Tool bar: Some common operation buttons, easy to operate (can also be performed
in the menu bar)
Local File Browse window: View Python files saved on your computer
Program file title bar: Display Python file name, display multiple files, easy to switch.
Program File editing window: Edit Python files.
Shell information interaction window: View the results of Python program running,
while supporting the input of commands.
Interpreter selection menu: Set the Python interpreter.
3.1. Menu bar
3.1.1. File menu

The operations in the file menu mainly process files, including creating files,
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opening existing files, opening recently operated files, closing current or all files,

saving current or all files, saving files as, saving files as copies, moving or renaming

files, printing files, and closing Thonny software functions. The file menu bar interface

is shown below:

T Thonny - <untitled> @ l:lAﬁ ﬂﬁ

fFiIe] Edit View Run Tools Help

New

Oper. ..

Recent files
Close

Clese all

Save

Save 411 files
Save as...

Save copy...
Move / rename...

Fririty i

Exit

Ctrl+N
Cirl+0

Ctrl+¥
Cirl+Shift+¥
Cirl+s
Ctrl+alt+5
Ctrl+shift+s

Cirl+F

A1t+Fd

3.1.2. Edit menu

| shell 3¢ |

>

Local Python 3 = Thonny's Python =

Figure 3.2 Thonny file menu bar

The editing menu of Menu bar provides the operation of editing files, including

undo, redo, cut, copy, paste, select all, code line indentation adjustment, code

comment adjustment, jump to the specified code line, code automatic completion,

code parameter display, find and replace, empty Shell information and other

operations. The editing menu interface is shown as follows:

www. lcdwiki. com
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| T Thonny - <untitled> @ 1 :_
File [Edit] View Run Tools Help
Trde Ctrl+i [
Program arguments: |
Fedo CELLEY S
Cut Ctrl+X
Copy Ctrl+i
Thi Paste Ctrl+¥
GlY Select all Ctrl+d
¢
e Indent selected lines Tab
) Dedent selected lines Shift+Tah
Eeplace tabs with spaces
Toggle comment (646 i 25
Comment out A1t+3
Tncomment Alt+d
Go to line... Ctrl+s
Aduto—complete Ctrl+Space
Show parameter info Ctrl-Shift-Space
Find & Eeplace Ctrl+F
| Clear shell Ctrl+L

Local Python 3 = Thonny's Python =

Figure 3.3 Thonny Edit menu bar

3.1.3. View menu

The View menu of Menu bar provides the operation of closing or opening a
view window, Thonny provides more than a dozen information display Windows,
information display is very intuitive. Click the corresponding window name. If " v"
appears in front of the name, the window is open. Click again to close the window.
In addition, the interface font resizing function and editor /Shell window switching

function are provided. The view menu interface is as follows:
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Files |

This cory
G:\ learfy
program
& 1p}
& 123
& 3.5if
& 3.5if]
& 3.99
& espf

bzsistant
Exception
Files

Hean

Help

Notes

Object inspector
Outline
Program tree
Shell

Stack

TODo
Variables

O Program arguments: |

Programn arguments
Flotter

Increase font size
Decrease font size

Ctrl++
Ctrl+—

Focus editor
Focus shell

ALt+E
ALt+5

Figure 3.4 Thony View menu bar

3.1.4. Run Menu

The Run menu of Menu Bar provides operations such as configuring the

interpreter, running Python programs, debugging Python programs,

stopping/restarting back-end processes, interrupting execution, and sending EOF/

soft restart. There are three debugging methods: nicer, Faster, birdseye, and it can

also run the program in a single step, so that users can view the process of running

the program. The running menu interface is shown as follows:

www. lcdwiki. com
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Tt Thonny - <untitled> AR |

File Edit View |Run| Tools Help

I g Q Configure interpreter...

Fun current script F5

Files % ‘ Debuz current script (nicer) Ctrl+F5
L = Debug current script (faster) Shift+FG

This computer

G:\ learn \, Picd

programm

& 1.py

Yisualize current script at Python Tutor
Debuz current script (birdseve) Ctrl+Shift+E

Step over Fa

Step into F7
[
o 123.py Step out

@ 3.5inch L pocime e

ﬁ' 3.5inch_ILI: Fun te curser Ctrl+Fg
@ 3.97inch_N| Step back Ctrl+B
& esp32_id.g

Fun current script in terminal Ctrl+T

Dock usger windows
Fyzame Zero mode

Stop/Restart backend Ctrl+F2
Interrupt execution Ctrl+C

Send EOF / Soft rehoot Ctrl+D

Disconnect

Figure 3.5 Thonny Run menu bar

3.1.5. Tools Menu

The tool menu bar mainly provides software package management, opening
the system Shell window, opening the Thonny installation directory and data
directory, plug-in management, option setting and other operations. The tool menu

interface is shown as follows:

M T Thonny - <untitled> @ 1:1 "‘ =8y X
File Edit View Run [Tools _Help

Manage packages...

# gram arguments: | !v|
| Open system shell... 1

Files ‘ Open Thonny program folder. ..
| Open Thonny data folder...

Manage plug-ins...

I This computer =
Options. ..

G:\ learn \ Pico \
programm

I & 1.py

|‘ & 123.py

| & 3.5inch_IL1948¢

@ 3.5inch_IL1948¢
& 3.97inch_NT35
& esp32_id.py

Local Python 3 « Thonny's Python

Figure 3.6 Thonny Tools menu
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Click on "Manage packages..." from the Tools menu. Option to enter the
software package installation management page. The installed software packages
are listed on the left. You can click the corresponding package name to view details.
The interface provides three ways to install the software package: the first is to enter
the package name from the search bar, click the "Search on PyPI" button to search,
and then install according to the search result, the second is to install according to

the package specified in the file, and the third is to install from the local file.

Tt Manage packages for C:\Program Files (XSG)\Thonny\python.e;e‘ -* j ﬁ
I Search on PyPI ‘ |
EISETER [ insailfrom PyPi
astroid || If you don't know where to get the package from, then most likely you'll
asttokens want to search the Python Package Index. Start by entering the name of
. | bitarray the package in the search box above and pressing ENTER. I
I I;l;strmg Install from requirements file
T Click here to locate requirements.txt file and install the packages
i : specified in it.
ryptography
dill : Install from local file
docutils Click here to locate and install the package file (usually with .whl, .tar.gz
ecdsa or .zip extension).
esptool
' intelhex Upgrade or uninstall
isort Start by selecting the package from the left.
jedi -
mccabe Target
mypy This dialog lists all available packages, but allows upgrading and
mypy-extensions uninstalling only packages from
parso CAUsers\Administrator\AppData\Roaming\Python\Python38\site-packa |
pip ges. New packages will be also installed into this directory. Other
platformdirs locations must be managed by alternative means.
pycparser
pylint = Close

Figure 3.7 Thonny package management

Click on "Manage plug-ins..." from the Tools menu. Enter the plug-in
installation management interface, enter the plug-in name from the search bar, click
the "Search on PyPI" button to search, and then install according to the search

result.
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T Thonny plug-ins Eﬁ

This dialog is for managing Thonny plug-ins and their dependencies.
(| If you want to install packages for your own programs then choose 'Tools — Manage packages...’

NB! You need to restart Thonny after installing / upgrading / uninstalling a plug-in.

| Search on PyPI

<INSTALL=> 4 | Install from PyPI a

astroid If you don't know where to get the package from, then most likely

asttokens you'll want to search the Python Package Index. Start by entering the

bitarray name of the package in the search box above and pressing ENTER.

E;’fcistrlng Install from requirements file

s S Click here to locate requirements.txt file and install the packages
specified in it.

cryptography

dill ’ Install from local file

docutils Click here to locate and install the package file (usually with .whl,

ecdsa .tar.gz or .zip extension).

esptool

intelhex Upgrade or uninstall

isort Start by selecting the package from the left.

jedi

mccabe Target

mypy This dialog lists all available packages, but allows upgrading and

mypy-extensions uninstalling only packages from

parso C:\Users\Administrator\AppData\Roaming\Thonny\plugins\Python38

pip \site-packages. New packages will be also installed into this

platformdirs directory. Other locations must be managed by alternative means.

pycparser

pvlint - Coce

Figure 3.8 Thonny plugin management

Click on "Options..." from the Tools menu Option to enter the Thonny option
screen. The first is the general setting interface, which provides some Settings when
running the program, as well as interface language Settings, Ul-related Settings and
environment variable Settings, which need to be restarted after the setting is

completed. The interface is shown as follows:
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@ Allow only single Thonny instance

[' Log program usage events

[T Reopen all files from previous session
| Disable notification sound
r

' Debug mode (provides more detailed diagnostic logs)

Language |Eg|ish {US) [default] Ivl
UI mode |mgT‘:I
UI scaling factor |WE|
Font scaling mode |ml

Environment variables (one KEY=VALUE per ling)

NB! Restart Thonny after changing these options!

|l OK ‘ ‘ Cancel

Figure 3.9 Thonny General Settings

Click the "Interpreter" button to enter the Python interpreter setting interface.
The Python interpreter is the core of Python program operation and is responsible
for interpreting Python programs and converting them into machine language so that
computers can execute them. Different hardware platforms need to select the
corresponding Python interpreter. Otherwise, an exception may occur when running
Python. The interface is as shown below (here the interpreter Settings are the same

as those in the run menu) :
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Which kind of interpreter should Thonny use for running your code?
| Local Python 3

Details

Python executable

‘ C:\Program Files (x86)\Thonny\python.exe

NB! Thonny only supports Python 3.8 and later

You can activate an existing virtual environment also via the right-click
context menu in the file navagation when selecting a virtual environment folder,
or the 'pyveng.cfg’ file inside.

New virtual environment

OK ‘ ‘ Cancel

Figure 3.10 Thonny Interpreter Settings

Click the "Editor" button to enter the Python editor setting interface, which
mainly displays and sets the input content of the code editor, including highlighting,

automatic prompt completion and other Settings, as shown in the following picture:

[ Highlight matching names

[ Highlight local variables

[* Highlight parentheses

@ Highlight syntax elements

[* Highlight tab characters

[T Highlight current line (requires recpening the editor)

[T Automatically show parameter info after typing '(’

[T Automatically propose completions while typing

[* Automatically show documentation for completions
[T Request completions with Tab-key in editors

% Request completions with Tab-key in Shell

QK ‘ ‘ Cancel

Figure 3.11 Thonny Editor Settings

Click the "Theme & Font" button to enter the software theme and font setting

interface, which provides users with personalized choices as long as the theme style,
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font style and size displayed by the software are set. The interface is shown as

www. lcdwiki. com

follows:

UI theme | Raspberry Pi '|

Editor font | Consolas

Syntax theme |:Desert Sunset 10 font

|

Arial TUR
Preview

foo(bar):
bar # This

is a
('The answer is'

comment
Sha3)

NB! Some style elements change only after restarting Thonny!

oK ‘ ‘ Cancel

Figure 3.12 Thonny Theme&Font Settings

Click the "Run & Debug" button to enter the program run and debug setting

interface. The interface is shown as follows:

[ Allow running unnamed programs
[* Change working directory to script directory on Run / Debug
[ Warn if a user module shadows a library module

¥ Show function calls (frames) in separate windows
¥ Open and close Stack view automatically
[ Allow stepping into libraries (ie. outside of main script directory)

Preferred debugger | faster E| {used when clicking Debug toolbar button)

| Birdseye port i_???? | (restart Thonny after changing this) ‘

oK ‘ ‘ Cancel ‘

i

Figure 3.13 Thonny Run&Debug Settings

Click the "Terminal" button to enter the terminal setting interface when the

program is executed. The interface is shown as follows:
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General | Interpreter | Editor | Theme & Font | Run & Debug |5_Termina|i Shell | Assistant |

Running current script in terminal:
[ Present Python REPL after program ends
[* Keep terminal window open after Python process ends

Figure 3.14 Thonny Terminal Settings

Click the "Shell" button to enter the Shell window setting interface, which
mainly sets the Shell display content, including whether to empty the Shell display

content and the maximum displayed line setting, as shown in the following picture.

% Clear Shell before starting new process (Run, Debug, Stop/Restart, ...)

¥ Terminal emulation (supports basic ANSI-colors and styles, \a, \r, \b)

Maximum number of lines to keep.
NB! Large values may cause poor performance!

11000 v

Maximum length of line fragments before squeezing |:10I[}O IVI

[* Open evaluated values in Object inspector

Figure 3.15 Thonny Shell Settings

Click the "Assistant" button to enter the assistant setting interface, which
mainly checks the running status of the code, as shown in the picture below. Once

the appropriate options are set, click the "OK" button.
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[* Open Assistant automatically when program crashes with an exception
|7 Open Assistant automatically when it has warnings for your code
[* Perform selected Pylint checks
% Perform MyPy checks

Disabled checks (one id per line)

Figure 3.16 Thonny Assistant Settings
3.1.6. Help Menu
The help menu bar mainly provides some software use help, view historical
versions, feedback software problems and a brief introduction of Thonny software.

The help menu interface is shown as follows:

o "y ‘ '. (S
.:l_li'hl,:lThonny <untitled> @ 1:1 . iﬂ:ﬂ”

File Edit View Run Tools |Hel

#uu OB

Files ‘

Help contents

Program arguments: | v
Version history
Eeport problemns

<unfi

Abeut Thorny

G:\ learn \ Pico \,
programm
& 1py
& 123.py
@ 3.5inch_IL1948¢
& 3.5inch_IL1948€
@ 3,97inch_NT25
& esp32_id.py

This computer EI

| Shell % {

>>>

Local Python 3 = Thonny's Python =

Figure 3.17 Thonny Help Menu

www. lcdwiki. com 23 /47



LCDWIKI

MicroPython development environment construction CR2024-M13208

3.2. Tool bar

The toolbar provides shortcut buttons for common operations that are easy to

perform (these operations can also be performed in the menu bar). Shown as follows:

Tt Thonny - <untitled> @ 1 H ﬂﬁ

File Edit View Run Tools Help

°|E Program arguments:

@& 3.5inch_ILI948& | |
@ 3.97inch_NT3% | (@

& esp32_id.py | |

0
=
=3i
& 3.5inch_1i_l94§;-‘

12

T

Local Python 2 « Thonny's Python"E.

Figure 3.18 Thonny Tool bar

New: Recreate a Python file.

Open: Open an existing Python file.

Save: Save the currently open Python file.

Run current script: Execute the currently open Python file.

Debug current script: Debug the currently open Python file to see how the
program is running.

Step over: Run a program function at each step.
Step into: Run one line of code at each step (single step debugging).
Step out: The entire program runs until the end of each step.

Resume: When debugging is paused, perform this operation and run directly to
the end of the program.

The preceding four operations can be performed only after entering the
debugging phase.
Stop/Restart backend: Stop or restart the Shell back-end process.

Program atguments: Displays the parameters in the program.
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4. Download and burn ESP32 MicroPython firmware

To get started with MicroPython on the ESP32, the preferred option is to burn the
ESP32 MicroPython firmware. ESP32 MicroPython firmware is a bridge between the
underlying hardware and the upper application layer, it encapsulates the operation
method of the underlying hardware, and then provides interfaces and methods for the
upper application layer to call, which greatly reduces the difficulty of development.

4.1. Install the USB-to-serial IC driver

Before downloading the ESP32 MicroPython firmware, you need to install the

USB-to-serial IC driver. If no, the computer cannot identify the serial port. Drivers

need to be installed for different USB-to-serial IC types. Here the module uses the

CH340C USB-to-serial port driver IC, so to install the CH340 driver, perform the

following steps (if already installed, skip the following steps) :

A. Find the USB-SERIAL_CH340.zip package in the*7- T E#%
_Tool_software” folder and decompress it.

B. go to the folder after decompression, double-click "CH341SER.EXE"
executable program, pop up the installation window, and then click "Install"
button to continue the installation, as shown in the following picture:

[ B IREH=E(K64) @Jﬁ
W LARIAR,
HHEINFI 8

ik WCH.CN
|__ USB-SERIAL CH340
| 11104/2011, 3.3.2011.11 |

Figure 4.1 Install the CH340C driver

C. After the installation is successful, click the window OK button to exit. Connect
the computer USB to the ESP32 module to power on, and then enter the

computer device manager, you can see that the identified CH340 port appears
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under the port, as shown in the following picture:

o EEeEE _—
STHHF) HRER) BBV EEEI(H)
&= = "
43 csipc|
b Cg IDE ATA/ATAPI EHEE
b = WSD FTENIRAHER
[ RS
b BLEIRER
4 T §%01 (COM 1 LPT)
. L'5T USB-SERIAL CH340 (COM55) |
S EfERO (CoM)
b HEH
R
[
> U AMEEBARE
b ) EE, TBERERESHIER
S 4 SRS

Figure 4.2 Identifies the CH340 port

4.2. Download ESP32 MicroPython firmware
ESP32 MicroPython firmware can be downloaded directly from the official website.

Official download website: https://micropython.org/download/

After entering the download page, click the esp32 option under "Port" or "MCU"

MicroPython downloads

MicroPython is developed using git for source code management, and the master repository can be found
on GitHub at github.com/micropython/micropython.

The full source-code distribution of the latest version is available for download here:
o micropython-1.23.0.tarxz (82MiB)

Daily snapshots of the GitHub repository (not including submodules) are available from this server:
o micropython-master.zip
o pyboard-master.zip

Firmware for various microcontroller ports and boards are built automatically on a daily basis and can be
found below.

Filter by:

Port: cc3200, esp8266, mimxrt, nrf, renesas-ra, rp2, samd, stm32

Feature: Audio Codec, BLE, Battery Charging, CAN, Camera, DAC, Display, Dual-core, Environment Sensor,
Ethernet, External Flash, External RAM, Feather, IMU, JST-PH, JST-SH, LoRa, Microphone, PoE, RGE LED,
SDCard, Secure Element, USB, USB-C, WiFi, microSD, mikroBUS

Vendor: Actinius, Adafruit, Arduino, BBC, Espressif, Espruino, Fez, George Robotics, HydraBus, I-SYST, LEGO,
LILYGQ, Laird Connectivity, LimiFrog, M5 Stack, Makerdiary, McHobby, Microchip, MikroElektronika, MiniFig
Boards, NXP, Netduino, Nordic Semiconductor, OLIMEX, PJRC, Particle, Pimoroni, Pololu, Pycom, Raspberry Pi,
Renesas Electronics, ST Microelectronics, Seeed Studio, Silicagnition, Silicognition LLC, Sparkfun, Unexpected
Maker, VCC-GMD Studio, Vekatech, WeAct, Wemos, Wireless-Tag, Wiznet, nullbits, u-blox

MCU: RAGMS, cc3200, esp32c3, esp32s2, esp32s3, esp8266, mimxrt, nri51, nrf32, nrfol, radml,
radwl, rabml, rabm2, rabm5, rp2040, rp2350, samd21, samd51, stm32f0, stm32f4, stm327, stm32g0,
stm32g4, stm32h5, stm32h7, stm3210, stm3211, stm32l4, stm32wb, stm32wl

Figure 4.3 ESP32 MicroPython Firmware Download 1
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Next go down to the "ESP32/WROOM Espressif" option, as shown below:

ESP32 / WROOM ESP32-C3
Arduino Espressif Espressif

ESP32-52 ESP32-53 LILYGO TTGO LoRa32
Espressif Espressif LILYGO

Figure 4.4 ESP32 MicroPython Firmware Download 2

Click the ESP32 option to go to the firmware download page, you can see
that there are several ESP32 MicroPython firmware on the page, each firmware
description is as follows:

Firmware: Used on most ESP32 devices with 4MB Flash

Firmware (Support for OTA): This command is used to create an OTA upgrade
partition

Firmware (ESP32 Unicore): For modules containing a single-core ESP32 chip

Firmware (Support for SPIRAM / WROVER): For ESP32 modules with
SPIRAM or WROVER modules
Firmware (ESP32 D2WD): For ESP32 devices with 2MB Flash

Here you use the dual-core ESP32 WROOM module with 4MB Flash and no
SPIRAM, so select Firmware and click "v1.23.0 (2024-06-02).bin" to download the

firmware, as shown below:
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Firmware

Releases

|v1.23.0 (2024-06-02) .binl[ [.app-bin] / [elf] / [map] / [Release notes] {latest)
v1.22.2 (2024-02-22) .bin / [.app-bin] / [.elf] f [.Lmap] / [Release notes]
v1.22.1 (2024-01-05) .bin / [.app-bin] / [.elf] / Lmap] / [Release notes]
v1.22.0(2023-12-27) .bin / [.app-bin] / [.elf] / [map] / [Release notes]
v1.21.0 (2023-10-05) .bin / [.app-bin] / [.elf] f [.Lmap] / [Release notes]
v1.20.0 (2023-04-26) .bin / [.elf] / .map] / [Release notes]
v1.19.1 (2022-06-18) .bin / [.elf] / [map] / [Release notes]
v1.18 (2022-01-17) .bin / [.elf] / [Lmap] / [Release notes]
v1.17 (2021-09-02) .bin / [.elf] / Lmap] / [Release notes]
v1.16 (2021-06-23) .bin / [.elf] / [.Lmap] / [Release notes]
v1.15 (2021-04-18) .bin / [.elf] / [Lmap] / [Release notes]
1/1
1/1
1/1

v1.14 (2021-02-02) .bin / [.elf] / Lmap] / [Release notes]
v1.13 (2020-09-02) .bin / [.elf] f [.Lmap Release notes]
v1.12 (2019-12-20) .bin / [.elf] f [.Lmap Release notes]

Preview builds

v1.24.0-preview.344.geecSeb426 (2024-09-24) .bin / [app-bin] / [elf] / Lmap]
v1.24.0-preview.335.gb08ddbba5 (2024-09-20) .bin / [.app-bin] / [elf] / [map]
v1.24 0-preview.334.g7e14680a8 (2024-09-19) bin / [.app-bin] / [elf] / [map]
v1.24.0-preview.315.08feb714b4 (2024-09-18) .bin / [app-bin] / [elf] / Lmap]
v1.23.0-5.g3613ad962 (2024-05-31) .bin / [.app-bin] f [.elf] / [map]

(These are automatic builds of the development branch for the next release)

Figure 4.5 ESP32 MicroPython Firmware Download 3

Select the firmware storage directory and download it ,as shown below:

O R TRES ® X
e micropython.org
2285 E_SPSE_GENERIC-ZOEM;—'VI.EE.O.bin 1.65 MB
23 | pitonny 4 $: 145.50 GB - | s

EETH EUHE :

Figure 4.6 Select a directory to save the firmware and download it

4.3. Burn ESP32 MicroPython firmware

Once the ESP32 MicroPython firmware is downloaded, burn it.

Note: Before burning, the ESP32 module must be connected to the USB
port of the computer and the COM port of the ESP32 module cannot be
occupied by any program, otherwise the burning will fail.

There are two methods for burning: using Thonny software and using
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flash_download_tool. The two methods are described in detail below:
4.3.1. Burn firmware using Thonny software
First, click the software menu bar to Run -> Configure interpreter..., or click
the menu bar Tools -> Options... -> Interpreter, or click the button at the bottom
of the Thonny software interface and select Configure Interpreter. Select the
MicroPython(ESP32) interpreter in the interpreter interface, select the actual port
number, and then click "Install or update MicroPython (esptool)", as shown

below:

T Thomy options SN s

General | Interpreter | Editor | Theme & Font | Run & Debug | Terminal | Shell | Assistant

~Which kind of interpreter should Thonny use for running your code?
'MicroPython (ESP32) M|

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 supports WebREPL, first connect via serial, make sure WebREPL is enak

(import webrepl_setup), connect your computer and device to same network and se
< WebREPL > below

FortoriWelll S
SB-SERIAL CH340 @ COMS! lv|

X Interrupt working program on connect
¥ Synchronize device's real time clock
% Use local time in real time clock
[% Restart interpreter before running a script
|Insta|| or update MicroPython (esptool) I
UF2

oK H Cancel |

Figure 4.7 ESP32 MicroPython firmware burn 1

If you can't find esptool, click Tools -> Manage Packages... And Tools ->
Manage plug-ins... Install esptool. As shown in the picture below:

If no error occurs, ignore this step.
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Manage pacltages for C':\_ng. ram Files (x86)\Thonny\python.ex . M
esptool ‘ ‘ Search on PyPI ‘
lamsEaLs [}

e Search results
asttokens
bitarray esptool =
bitstring A serial utility to communicate & flash code to Espressif chips.
cffi
colorama huas-micropython
cryptography Micropython stub files and dependencies
dill
daicutiic esp-idf-monitor
cidea Serial monitor for esp-idf
esptool :
intelhex o
e Install and Run Python Applications in Isolated Environments
Jedi pytest-embedded-serial-esp
mceabe Make pytest-embedded plugin work with Espressif target boards.
mypy
mypy-extensions esp-flasher
p.arso ESP8266/ESP32 Tasmota firmware flasher for ESP
Pip
platformdirs esphomeflasher -
pycparser —_—
pylint L Close

Figure 4.8 Install the esptool software package

B rromypugis | L S sy, ==

This dialog is for managing Thonny plug-ins and their dependencies.
|| Ifyouwant to install packages for your own programs then choose 'Tools = Manage packages...! |

NB! You need to restart Thonny after installing / upgrading / uninstalling a plug-in.

‘esptool ‘ | Search on PyPI
<INSTALL=> =
- Search results
asttokens
bitarray esptool &
bitstring A serial utility to communicate & flash code to Espressif chips.
cffi
colorama huas-micropython
cryptography Micropython stub files and dependencies
dill ; ;
docutils esp-idf-monitor
codei Serial monitor for esp-idf
esptool .
intelhex Hhn T : :
o Install and Run Python Applications in Isolated Environments
jedi pytest-embedded-serial-esp ‘
mccabe

Make pytest-embedded plugin work with Espressif target boards.
mypy =

mypy-extensions
YPy ‘ Close
Lparso v

Figure 4.9 Install the esptool plug-in
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If esptool is installed, go back to the Configuration interpreter screen and
click “Install or update MicroPython (esptool)”.

There are two ways for Thonny software to burn ESP32 MicroPython firmware:
local burning and online burning.
A. Local burning

Local burning means burning firmware files saved on the local computer to the
ESP32 device.

After entering the burning interface, Select the correct port first, then click the
bottom leftmost button, and click "Select local MicroPython image..." in the pop-up
drop-down menu. Options, as shown below:

Ty Install MicroPython fesptc_:-oi) u

Click the = button to see all features and options. If you're stuck then check the variant's
'info’ page for details or ask in MicroPython forum.

NB! Some boards need to be put into a special mode before they can be managed here
{e.g. by holding the BOOT button while plugging in). Some require hard reset after installing.

You may need to tweak the install options () if the selected MicroPython variant doesn't match
your device precisely. For example, you may need to set flash-mode to 'dio’ or flash-size to 'detect'.

Target port I USB-SERIAL CH340 @ COM55 |vI

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

MicroPython family | |v

variant |

<]

version |

info

Insta Cancel ‘ l

| Select local NicroFython image ... [

USB-SERIAL CH340 @ COM55 | Query device info
Show imagze info
Show esptool wversion

b Interrupt working program on connect

Show install options

X Synchronize device's real time clock

Figure 4.10 Select local burn firmware
Select the local firmware that needs to be burned in the pop-up directory, and
the configuration information will be automatically filled at this time. If you do not
need to perform more detailed configuration, click "Install" to burn the firmware. As

shown in the picture below:
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Click the = button to see all features and options. If you're stuck then check the variant's
'info’ page for details or ask in MicroPython forum.

NB! Some boards need to be putinto a special mode before they can be managed here
(e.g. by holding the BOOT button while plugging in). Some require hard reset after installing.

You may need to tweak the install options (=) if the selected MicroPython variant doesn't match
your device precisely. For example, you may need to set flash-mode to 'dio’ or flash-size to 'detect’.

Target port |USB-SERIAL CH340 @ COMS55 -

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

MicroPython family |ESP32

<local file>

version | ESP32_GENERIC-20240602-v1.23.0.bin

info D:\tonny

[E4E)

variant

ENIERIER

El

‘ = H Install H Cancel ‘

Figure 4.11 Burn the local firmware

If you need to perform more detailed configuration, click the leftmost button at
the bottom first, and click "Show install options" in the pop-up drop-down menu,
as shown below:

8T|i'h Install MicroPyThon fesptoo M

Click the = button to see all features and options. If you're stuck then check the variant's
‘info’ page for details or ask in MicroPython forum.

NB! Some boards need to be put into a special mode before they can be managed here
(e.g. by holding the BOOT button while plugging in). Some require hard reset after installing.

You may need to tweak the install options (5) if the selected MicroPython variant doesn’t match
your device precisely. For example, you may need to set flash-mode to 'dio’ or flash-size to 'detect’.

Target port | USB-SERIAL CH340 @ COMS55 ~|

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

MicroPython family |ESP32

variant |<I0ca|ﬁ|e> H
version | ESP32_GENERIC-20240602-v1.23.0.bin 1

info D:\tonny

Install

Select local MicroPython image ...

Query device info
Show image info
Show esptool version

% Synchronize device's real time clock
[ Use local time in real time clock
[%' Restart interpreter before running a script

lnstallcl Show install options I

Figure 4.12 Open burn configuration information
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After the configuration option is displayed, you can set the corresponding

configuration option. If you are not clear about the configuration of the ESP32

module, keep the default configuration. The configuration interface is shown in the

following figure:

. - T W -
_Tlh Install Mlcrcletrﬂ'lEsptoof} & -, . v

Click the = button to see all features and options. If you're stuck then check the variant's
'info” page for details or ask in MicroPython forum.

NB! Some boards need to be put into a special mode before they can be managed here

]

Target port

MicroPython family
variant
version

info

(e.g. by holding the BOQT button while plugging in). Some require hard reset after installing.

You may need to tweak the install options (=) if the selected MicroPython variant doesn't match
your device precisely. For example, you may need to set flash-mode to 'dio’ or flash-size to 'detect’.

USB-SERIAL CH340 @ COMS55 -

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

|ESP32 =
<local file> =t

: ESP32_GENERIC-20240602-v1.23.0.bin

D:\tonny

Target address
Install speed
Flash mode

Flash size

fOxlOGO {for MicroPython on ESP32 and ESP32-52)

1115200 (default)

:_keep (reads the setting___from the selected MicroP_)_;thon imag@ |

keep (reads the setting from the selected MicroPython image) v

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

Install _

Figure 4.13 Configure the ESP32 module

Cancel

Here are the configuration options:

Target sddress: Firmware burn address, there are two options: 0x0 and

0x1000, here using ESP32, so can only choose 0x1000

Install speed: Firmware burning rate, optional parameters are: 460800,

230400, 115200, 38400, 9600. Select the maximum rate

supported by the USB-to-serial port on the ESP32 module.

Flash mode: Flash communication mode mounted on the ESP32. The options

www. lcdwiki. com

are Keep, DIO, QIO, DOUT, and QOUT. Where keep reads the
configuration from the burned firmware; Both DIO and DOUT are
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dual-wire SPI modes. DIO uses two data lines for communication
in both the address and data stages, while DOUT only uses two
data lines for communication in the data stage. Both QIO and
QOUT are four-wire SPI modes. DIO uses four data lines for
communication in both the address and data stages, while
DOUT only uses four data lines for communication in the data
stages. Select the connection mode based on the actual Flash
connection mode of the ESP32 module.

Flash size: The value can be keep, detect, 256KB, 512KB, 1MB, 2MB, 4MB,
8MB, 16MB, or 32MB. keep reads the configuration from the
burned firmware, and detect obtains the capacity according to the
Flash ID. Based on the actual capacity of the Flash.

Retain the default values for other configuration items.

After setting the configuration options, click the "Install" button, then enter the

burning stage, you can see the burning progress, as shown in the picture below:

T e R =

Click the = button to see all features and options. If you're stuck then check the variant's
'info’ page for details or ask in MicroPython forum.

NB! Some boards need to be put into a special mode before they can be managed here
(e.g. by holding the BOOT button while plugging in). Some require hard reset after installing.

You may need to tweak the install options (=) if the selected MicroPython variant doesn’t match
your device precisely. For example, you may need to set flash-mode to 'dio’ or flash-size to 'detect’.

Target port | USB-SERIAL CH340 @ COM55 -'s'.:
[ Erase all flash before installing

MicroPython family |ESP32 ”

variant ;.<I-6calﬁ.lue> w
version IESP32_GENERIC-20240602-V1.23.D.bin

info D:itonny

Cancel

| Writing at 0x000af8b4... (28 %)

WELLLIE |l URUUUSZJLU, .. LdE )

Writing at Ox000%eebb... (34 %)
Writing =t O0=000a24408... (35 %)
Writing at 0x000a8961... (37 %)
Writing at 0x000af&bd... (38 %)

Figure 4.14 Burn ESP32 MicroPython firmware
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When the words "Done! After the prompt, it indicates that burning has been

completed, click the "Close" button, as shown below:

finstall MicoRiiho (?Spto"gL ——

Click the = button to see all features and options. If you're stuck then check the variant's
'info” page for details or ask in MicroPython forum.

NB! Some boards need to be put into a special mode before they can be managed here
(e.g. by holding the BOQOT button while plugging in). Some require hard reset after installing.

You may need to tweak the install options () if the selected MicroPython variant doesn't match
I your device precisely. For example, you may need to set flash-mode to 'dio’ or flash-size to 'detect’. I

|
Target port |USB-SERIAL CH340 @ COMS5 . - 5 ~
[ Erase all flash before installing (not just the write areas) I
Micropython family |ESP32 a4
variant | <local file> X . —_|_v
version |ESP32_GENERIC-20240602v1.23.0bin . ¢ l
info D:tonny

| Done! [ =

Writing at Ox001%9eG29... (98 %)

Writing =t Ox001a4009,.. (100 %)
Wrote 1734240 bytes (1142447 compressed) at 0x00001000 in 101.1 seconds (effective 137.2 kbit/s)...
Hash of data wverified.

Leaving...
Hard resetting wia RTS pin... :
Done ! = |

—— —— =
— —

Figure 4.15 ESP32 MicroPython firmware has been burned

B. Online burning

Online burning refers to downloading the latest ESP32 MicroPython firmware
from the MicroPython official website to the local computer through the network,
and then burning. This method requires a computer to connect to the Internet.

After entering the burning interface, select the correct port first, and then
configure MicroPython family, variant, version and other options. Generally, only
configure the first two options, and version will be automatically obtained.

For more detailed configuration, refer to the description in the local burning
mode.

After the configuration is complete, click the "Install" button, as shown in the

picture below:
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 Install MicroPython (e e

| Click the = button to see all features and options. If you're stuck then check the variant's
'info’ page for details or ask in MicroPython forum.

NB! Some boards need to be put into a special mode before they can be managed here
{e.g. by holding the BOOT button while plugging in). Some require hard reset after installing.

You may need to tweak the install options (=) if the selected MicroPython variant doesn't match
your device precisely. For example, you may need to set flash-mode to 'dio’ or flash-size to 'detect’.

Target port |USB-SERIAL CH340 @ COMS5 -

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

MicroPython family |ESP32 -
variant | Espressif « ESP32 / WROOM I|
version |1.23.0 |vi

info https://micropython.org/download/ESP32 GENERIC

‘ Install H Cancel ’

Figure 4.16 ESP32 MicroPython firmware online burning configuration

In the burning stage, you can see the burning progress, as shown in the figure below:

| Click the = button to see all features and options. If you're stuck then check the variant's ]
'info’ page for details or ask in MicroPython forum.

‘| NB! Some boards need to be put into a special mode before they can be managed here
{e.g. by holding the BOOT button while plugging in). Some require hard reset after installing.

You may need to tweak the install options (=) if the selected MicroPython variant doesn't match
your device precisely. For example, you may need to set flash-mode to 'dio’ or flash-size to 'detect’.

Target port |USB-SERIAL CH340 @ COMS55 I+
% Erase all flash before installing (not just
MicroPython family |ESP32 |v|
variant | Espressif » ESP32 / WROOM [+
version |1.23.D |v|

info https://micropython.org/download/ESP32 GENERIC

[ writing at 0x0005492d... (14 %) | =]

TLLLLILE AL UsUUUZULIER. - . LRI AI

Writing at 0x0002Fa47... (7T %)

Writing at 0=0002ffd0... (8 %)

Writing at Ox0003e9%fe... (10 %)

Writing at O=0004521e... (11 %)

Writing at Ox0004efaf... (12 %)

Writing at 0=0005492d... (14 %) !
|

Figure 4.17 ESP32 MicroPython firmware is burned online

www. lcdwiki. com 36/47



LCDWIKI MicroPython development environment construction CR2024-M13208

When the words "Done!” After the prompt, it indicates that burning has been

completed, click the "Close" button, as shown below:

_Th Install MicroPython (esptool) *'v—w
! il

: ; ; |
Click the = button to see all features and options. If you're stuck then check the variant's

'info’ page for details or ask in MicroPython forum.

NB! Some boards need to be put into a special mode before they can be managed here
(e.g. by holding the BOOT button while plugging in). Some require hard reset after installing.

You may need to tweak the install options () if the selected MicroPython variant doesn't match
your device precisely. For example, you may need to set flash-mode to 'dio’ or flash-size to 'detect’. I

Target port |USB-SERIAL CH340 @ COMS55 Iv.i

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

MicroPython family |ESP32 [~]
variant | Espressif « ESP32 / WROOM i
version |1.23.0 |

info https://micropython.org/download/ESP32 GENERIC
| Done! s

[wriiinmg au uxouiseoco... wo a| e a

Writing at Ox001ad009,... {100 %)

Wrote 1734240 bytez (1142447 chmpressed) at 0x00001000 in 101.1 seconds f(effective 137.2 kbit/s)... l

Haszh of data werified. I

Leaving. ..

Hard rezetting wia ETS pin...

| Done | |

Figure 4.18 The ESP32 MicroPython firmware has been burned online
4.3.2. Burn firmware using flash_download_tool
The flash_download_tool tool can be downloaded from the official website.
Official download Website:

https://www.espressif.com.cn/support/download/other-tools

Flash Download Tools Expand all + J
(ed)
Title Platform Version Release Date Download
+ Flash Download Tools Windows PC V3.9.7 2024.06.07

Figure 4.19 Download flash_download_tool from the official website

If it is not convenient to download it from the Internet, you can also obtain it
from the “7- T E#f4_Tool_software” folder in the document package. In the

folder, find the Flash_Download.zip package and decompress it.
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Open the flash_download_tool folder, find the exe file, double-click to open it,

configure as shown below, and click the "OK" button.

WorkModeDevelop =

LoadMode UART x

Figure 4.20 Configure the flash_download_tool tool

Perform the following steps to set flash_download_tool:

A. select the local computer to save the burning firmware, set the burning
address, ESP32 burning address must be set to 0x1000,0therwise, the
ESP32 will not work properly after burning.

B. Set the SPI mode of SPI Flash, which is set as DIO according to the actual
situation.

C. Set the SPI speed of SPI Flash. Set it as 80MHz according to the actual
situation.

D. Set the COM port and the transmission rate of the COM port based on the
actual situation.

E. Click the "START" button to start burning.
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& | ESP32 FLASH DOWN

J SPIDownload |

A :

¥ D:A\tonny\ESP32_GENERIC-20240602-v1.23.0.bin  |...|m 0x1000

L] Lexe |

=] E].-a .

I E].-a

Ll Bfﬁ’:

= E].-m

] E].-a

Ll E].-a i
SPIFlashConfig

SPISPEED SPI MODE Detectedinfa
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Figure 4.21 Use the flash_download_tool to burn the firmware

After starting the burning, you can see the burning prompt and progress bar
changes. When the progress bar is finished and a "completed" prompt appears, it

means that the burning is completed, as shown in the figure below:
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Figure 4.22 flash_download_tool The firmware is burned
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5. Edit, Save and Run ESP32 MicroPython program

After the ESP32's MicroPython firmware is successfully burned, the next step is to
develop MicroPython programs. It is preferred to connect the ESP32 module to the USB
port of the computer to power on.

5.1. Configure the MicroPython interpreter

Click the software menu bar to Run -> Configure Interpreter..., or click the
menu bar Tools -> Options... -> Interpreter, or click the button at the bottom of the

Thonny software interface and select Configure Interpreter. On the interpreter

interface, select the MicroPython(ESP32) interpreter, select the actual port number,

and then click the "OK" button to save and exit. As shown in the picture below:

Thonnv use for running vour code?

' MicroPython (ESP32)

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 supports 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 CH340 @ COM55 |v|

X Interrupt working program on connect '
X Synchronize device’s real time clock
X Use local time in real time clock
[¥ Restart interpreter before running a script
Install or update MicroPython (esptool)
UF2

OK ‘ Cancel

Figure 5.1 Configure the MicroPython interpreter

5.2. Edit ESP32 MicroPython programs
What is introduced here is to create a program file and edit, if the program file

already exists, then you can directly open the existing file for editing and use.
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Click File -> New button, or click the icon o on the toolbar, or press the

shortcut key "Ctrl+N" to create a new program file, as shown below:

T Thonny - <untitled> @ 1: IWlmﬁ

File Edit View Run Tools Help

E? g g o O Program arguments: '|

<untitled> 3 |

“Shell | P‘

MlcroPy’Ehon (ESP32) = USB SERIAL CH340 @ COM55 =

Figure 5.2 New program file

Enter the following in the program editing window:

import machine
import esp

esp32_id = machine.unique_id()

id_str =".join(['{:02x}'.format(byte) for byte in esp32_id])

f size = esp.flash_size()

print("Unique identifier for ESP32:",id_str)
print("ESP32 Flash Size:{}B".format(f_size))

Figure 5.3 Input program content

Enter the program's editing window, as shown below:
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File Edit View Run Tools Help

E% g g o O Program arguments: | 'l

i <untitled= * ¥ ‘

machine
esp

esp32_id = machine.unique_id()

id str "'.join(['{:@2x}'.format(byte) byte

f_size = esp.flash_size()

("Unique identifier for ESP32:",id_str)
("ESP32 Flash Size:{}B".format(f_size))

MicroPython (ESP32) - USB-SERIAL CH340 @ COMS5 =

Figure 5.4 Program edit window content

5.3. Save and run the ESP32 MicroPython program

After editing the program, you need to run the program to check for errors and
exceptions. If Tools -> Options... -> Run & Debug menu under the "Allow running
unnamed programs" option is selected, you can directly run the edited program,

temporary check, improve development efficiency, otherwise need to save before

running. As shown in the picture below:

X Change working directory to script directory on Run / Debug
% Warn if a user module shadows a library module

Figure 5.5 Program run configuration

Note: If the Run button in the toolbar is gray (can't be clicked), click the

stop/restart button O to start the back-end process.
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After the ESP32 MicroPython program is edited, it needs to be saved, either on
the local computer or in the ESP32 module.
A. Save it on the local computer

If Thonny is not connected to the ESP32 module, it can only be saved on the

local computer. Click File -> Save, or click the toolbar Save button | é‘ , or press the
"Ctrl+S" shortcut key, then enter the file name, and then select the destination folder
to save. If Thonny is connected to ESP32 module, after the above operation, the save
location selection interface will pop up, select "This computer”, as shown in the

following picture:

MicroPython device

Figure 5.6 Select save location 1

B.Save in ESP32 module
The ESP32 module must be connected to Thonny software. There are two types
of saving: one is to create a file and save it, the other is to upload it from the local

computer.

Il
To save a new file, click File -> Save, or click the Save button | gl in the toolbar,
or press the Ctrl+S shortcut key, select "MicroPythons device" in the pop-up save
location screen, and then enter the file name, click "OK" button to save. As shown in

the picture below:
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MicroPython device

Figure 5.7 Select save location 2

T Save to MicroPythor device
i L

MicroPython device

Name Size (bytes)

File name: || ‘ Cancel |

Figure 5.8 Save the new file to the MicroPython device

When uploading from the local computer, click View -> Files in the menu bar to
open the local file browsing window, and then find the file to be uploaded, select the
file and click the right mouse button, and choose "Upload to /" option in the pop-up

menu. At this time, enter the upload file stage.
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T Thonny - <untitled> @ 8:26 -l

File Edit View Run Tools Help

g Q o O Program arguments: | |v

Files ¢ ‘ <untitled> *3¢ |

This computer = machine
G: \ learn \ Pico \ esp
programm

& 1.py esp32_id = machine.unique_id()
& 123.py
& 3.5inch_IL1948¢ id_str "'.join(['{:82x}"' .format(byte) by
& 3.5inch_ILI948¢
# 3.97inch_NT35 E5d = esp.flash_size()
P esp32 i

S > identifier for ESP32:",id_str)

Open in default external app Flash Size:{}B".format(f si7e))
ZeiJ . W=

Cenfigure .py files...
Show hidden files

MicroPythot
| Hew file...
New directory...
Cut

Copy
Paste

Rename
Mowve to Trash

Properties

MicroPython (ESP32) « USB-SERIAL CH340 @ COMS55

Figure 5.9 Save the local file to the MicroPython device

After uploading, you can see the file name in the MicroPython device bar, as

shown below:

T Thonny - <untitled> @ 8:26

File Edit View Run Tools Help

Ei g Q o o Program arguments: | '|

Files ¢ <untitled= * ¥

machine

This computer
G: \ learn \ Pico \ programm esp

iiJl.py

& 123.py

& 3.5inch_IL19486_ESP32.py
& 3.5inch_IL19486_Pico.py

& 3.97inch_NT35510_Pico.py
@ esp32 id.py -

Shell ¢ |

MicroPython device

esp32_id.py

MicroPython (ESP32) + USB-SERIAL CH340 @ COM55 = |

Figure 5.10 The local file has been saved to the MicroPython device
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Once the file is saved, run the file next. First of all, open the file (open the

local computer file or the file in the MicroPython device can be), and then click Run ->

Run current script, or click the Run button o in the toolbar, or press the "F5"

shortcut key, run the program file, you can see the running result in the Shell window,

as shown in the following figure:

File Edit View Run Tools Help

u

Files 3¢ |
G:\ learn \ Pico \
& 3.5inch_I19486,

& 3,5inch_IL19486,
& 3.97inch_NT35%

This computer = §

[»)

| [esp32_id.py ] % :

-

id_str =

f size =

b

O Program arguments: |

machine

esp

| | programm
& 1.py esp32_id = machine.unique_id()
& 123.py

"' _join(["{:@2x}'.format(byte)

esp.flash_size()

byte

esp32 id])

("Unigue identifier for ESP32:",id_str)

Mty ("ESP32 Flash Size:{}B".format(f_size))

device

& esp32 id.py

| Shell

MicroPython (ESP32) - USB-SERIAL CH340 @ COMSSV =

Figure 5.11 Run program file

Note: When the above operation runs the program file, it is a temporary debugging run,
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which needs to use Thonny software. If you want to power on the ESP32 device to

run the program directly, you need to rename the object program file to "main.py"

and save it to the ESP32 device.
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