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ESP32 Specs
3 —\,/— PWM Capable Pin
32-bit Xtensae dual-core @240MHz . FE® GPIO Input Only
Wi-Fi IEEE 802.11 b/g/n 2.4GHz @@I[9® GPIO Input and Output
DAC Digital-to-Analog Converter WPU: Weak Pull-up (Internal)
BLuetooth 4.2 BR/EDR and BLE DEBG:; JTAG for Debugging RTC Power Domain (VDD3P3_RTC)  WPD: Weak Pull-down (internal)
520 KB SRAM (16 KB for cache) _FLASH = External Flash Memory (SPI) Ground - PUE: Pg{,f-uzfifxt;mal)
Analog-to-Digital Converter @I PowerRails (3V3 and 5V) 1D: If nprul; ngl ;?Aﬂer Reseg
ang- 55 o QI Touch SensornputChamel | P Shoredwith thelashMemry g2 (7 oot e s
34 GPIOs, 4x SPI, 3x UART, 2x I2C, (311313:0) Other Related Functions Canthe dsed &5 gUiRrGHO 0D: Output Disabled (After Reset)
2x I2S, RMT, LED PWM, 1 host SD/eMMC/SDIO, ST Serial for Debug/Programming

. Arduino Related Functi
1 slave SDIO/SPI, TWAIe, 12-bit ADC, Ethernet @G Strapping Pin Functions




1 ESP32-DEVKITC

® https://docs.espressif.com/projects /esp-idf /en/latest /esp32 /hw-

reference /esp32 /get-started-devkitc.html

* Schematic: https: //dl.espressif.com /dl/schematics /esp32 devkitc v4-sch.pdf
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]§ ESP32-WROOM-32 (DATASHEET)

O

® https://www.espressif.com /sites /default /files /documentation /esp32-wroom-

32 datasheet en.pdf

ESP32-WR0O0M-32




MICROPYTHON

® Micropython:

https:/ /micropython.org /

®* Firmware:

https: //micropython.org /download /esp32/

® Docs:

https:/ /docs.micropython.org /en/latest /esp32 /quickref.html

More info: Vizbsile

The following files are daily firmware for ESP32-based boards without external SPIRAM.

This firmware is compiled using ESP-IDF v4 x. Some older releases are also provided that are compiled with ESP-
IDF

Installation instructions
Program your board using the esptool.py program, found here.

If you are putting MicroPythen on your board for the first time then you should first erase the entire flash using
espreol._py --chip asp i ttyUSBO erage flash

From then on program the fimware starfing at address 0x1000:
v —-chip asp ev/TTYUSED yaud 460800 write :
-v1.10.bin

bin [ .elf] [ map] [Rele
bin [.eff] [map] [R:

Firmware (Compiled with IDF 3.x)

Releases
w44

1.02-02) .bin [.el] [ mag] [Release notes] (lalest)
-09-02) .bin [.eff] [ map] [Re ]
[map
bin [.ek] [.map]

[.map] [Relea
map] [Release no!




Te Thenny - MicroPython device : /lib/firebase_auth/firebase_auth.py @ 175: 1 - o x

class AuthError(
def _ init (self, m
super()._ init  (me
self.code

def handle credentials(self
self.set
access_token=
iresIn"])

def request(self, endpoint, data=None, m None, **kw
if data is None:

ESP32 module with ESP
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Google Bl Kalendsr (4 Gmail Fo [@ Fi & Vadelavanie > YT Nodes Git GitHub ¢, Fri Mail CLI Spelis for the R... GitHub - misohu/k.. Jeremy's Blog: Ras| [l Raspberry gPlo -le..  * ModMyPi| Tutorial... » Octatné | [F Citatelcky zoznam
ogle | - pel ' pbery g

WOKWI A sHare Docs | siewm

mainpy  diagramjson  Library Manager ~ Simulation

Hello, ESP32!
MicroPython v1.18 on 01-17; E module with ESP32
Type "help()" for more information.

55>




File Edit View Help
| W ¥ Manage packages...
Ef’ Open system shell...
Files % =dpy] %X | [bootpy] % [firebase authpy] * Variables X Help =
Open Thonny program folder... ! : prl . 3

- k v
TI SEEIED Open Thonny data folder... BT Ll
A iy ‘ AuthError(Excep’jin rmuware installer
W cmder - W init_ (self

B De i ) R 2 i REa ortor [ Theme & Font | um 2 Debug | Temipal || Shell | A This dislog allows installing or updating firmware on ESP32 using the most common settings

self.code = o If you need to set other options, then please use "esptool' on the command line.

Which interpreter or de ould Thonny use for running your code?

ython device

MicraPython (ESP3 % Mote that there are many vanants of Micre vices. If the firmware provided
dREE= -t e ) — : SE o oython e Soxioat fos L Wolk Ear e davice: Therthere e £kt Beirer
return f"{sel Details alternatives -- look around in your device's documentation or at MicraPython farum

ng via USB cable:
evice to the

2 our d computer ding port below
3 ok for your device name, "US o :
Glassiputiiie sodon s SR e TR o o oo Port Silicon Labs CP210x USB to UART Bridge (COM12) v | ‘Reload
def init (SELJC ou can't find it, you may need to in B driver first
self.api_key XPERIMEN Firmware |C:/Users/lukas/Downloads/esp32-202201 17-w1. bin Browse:..
self.credenti ebREPL, first canni rial, make sure WebREPL is enabled ; 7
nnect your comput ce to same network and Fiash mode
F age file (ke=p) © Quad /0
def _handle crede g_rcr;|‘uuv_1=g:efu.e k wi;D mII— ]
Dual 17O (dio) & Dual Output (dout)
self.set _cred Port or st
access_tol Silicon Labs CP210x USB to UART Bridge (COM12) - B Erase flash before installing
refresh_t
( ) token_exp i
)) Install | Cancel

|nstall or update firmware
def request(self,

if data is Nol

ject inspector %

data = {} oK Cancel
Data Attribute
LOaUT UXTUUOUTUL, TOITT T iaT
entry O0x40080680
Shell % MicroPython v1.18 on 2022-01-17; ESP32 module with ESP32
sl e sy s Eera Type "help ()" for more information.
ho 0 tail 12 room 4
\ load:0x40078000, len:1234¢ 23>
ho 0 tail 12 room 4 MicroPython (ESP32
load:0x40080400, len: 4124 T

entry 0x400B0680
MicroPython ¥1.18 on 2022-01-17; ESP32 module with ESP32
Type "help()" for more information.

23>
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T& Thonm

¥ Assistant

Exception
v Files [ bootpy] x Varia x
Hea = = < - 5 Name
- Hel: # This file is executed on every boot (including wake-boot from deepsleep) P
= i bdev
| Notes #import esp
[ I
M Gbject inspectar #“asp.osdebug(None) ac
-1 Del|l  outiine #import webrepl Los
Program tree #L"ebrepl-Sta'"t()
MicrePyth | v Shell
2 bot Stack
¥ Variables

Program arguments

Plotter ant % Ghject inspector %

Increase font size Ctrls+ 4= = module ® 0x3f40e45¢ Data  Attributes

Decrease font size Ctrl+-
MName Value

Focus editor Alt+E VfsFat =glass VfsFat'>

Focus shell Alt+5 Vsl fs2 <class Vislis2'>
chdir <function=
dupterm <function>

O | dupterm_notify <function>

getowd <function>
ilistdir <function>

dir <function

mkdir <function>
mount <function>
remove <function>

<function>

<function:

stat <function

statvfs <function>
MicroPython v1.1B on 2022-01-17; ESP32 module with ESP32
Type "help()"” for more information.

MicroPython v1.18 on 2022-01-17; ESP32 module with ESP32 uname <function>

Type "help()" for more information. random <function> ,Io

3>

umount <function:




Run script

I i emder
I De

MicroP:

@ boot.py

hon device

Stop/Restart

# This file is executed on every boot
#import esp
#esp.osdebug{None)

Shell %
»>> help()

nelcome to MicroBython on the ESP32!

For generic online docs please visit htt

For access to the hardware use the 'machine' module:

import machine

pinl2 = machine.Pin(12, machine.Pin.OUT)

pinl2.value (1)

pinl3 = machine.Pin(13, machine.Pin.IN, machine.Pin.PULL UP)
print (pinl3.valus()

i2c = machine.I2C(scl=machine.Pin(21), sda=machine.Pin(22))
i2c.scan ()

i2c.writeto(addr, b'1234")

i2c.readfrom(addr, 4)

Basic WiFi configuration:

import network

sta_if = network.WLAN (network.STA IF); sta if.active(True)
sta if.scan() § Scan for available access points
sta_ if.connect ("<AP_ name>", "<password>") # Connect to an AP

sta_ if.isconnected() $ Check for successful connection

Control commands:

CTRL—A —— on a blank line, enter raw REPL mode

CTRL—B —— on a blank line, enter normal REFL mode
CTRL—C —— interrupt a running program

CTRIL—D —— on & blank line, do a soft reset of the board
CTRL-E —— on a blank line, snter paste mods

For further help on a specific object, type help(obj)
For a list of available modules, type help('modules')

2>

(including wake-boot from deepsleep)

Variables %

<Partition type=1, subtype=1:

{'=]
n

module 'gc>

=
Q
i3

module 'vos>

Assistant ¥

é= = module @ 0x3fd0e45 Data Attributes

Value

<Class

<func

dupterm <function>

ipterm_notify  <fune

<func
<fur
<fur
<fur

<func

<fur
<function>

<fur

<fur

statvfs <functi

<fune

<fur

<functi

11




[ bost.py ] *

#import esp

1 De

Shell =

MicroPython device import network

sta if.scan()

sta i

Control commands:
CTRL—2& =
CTRL-B =
CTRL-C =
CTRL-D =
CTRL—E =

For further help on a specific object,
or a list of available modules,

O

>»> help('modules')

_ _main
| _boot
_onewire
| _thread
_uasyncio
_webrepl
apalle
btrees
\ builtins
cmath
dht
dsl8x20
esp
esp32
flashbdevw

framebuf

>>>

sta_if.connect ("<AP_ name>"
isconnected()

' conder #esp.osdebug(None)

on a blank line,
on a blank line,

i
"<password>") #
S

# This file is executed on every boot (including wake-boot from deepsleep)

ﬁfﬂoot:» sta_if = network.WLaN (network.STA IF); sta if.activa{Trué)
- Scan for available access polints
Connect to an AP
Check for successful connection

enter raw REPL mode

enter normal REPL mode

interrupt a running program

on a blank line,
on a blank line,

gc
inisstup

machine

math

micropython
necpixel

network

ntptime

onewire

uarray

uasyncio/ init
uasyncio/cors
uasyncio/event
uasyncio/funcs
uasyncio/lock
uasyncio/stream

Plus any modules on the filesystem

do a ‘soft resst of the board

enter paste mode

ubinascii
ublustooth
ucollections
ucryptolib
uctypes
uerrna
uhashlib
uheapg

uio

ujson
umgtt/robust
umgtt/simple
uos

upip

upip utarfile
uplatform

type help(obj)
type help(*modules’')

upysh
urandom

ure

urequests
uselect
usccket

ussl

ustruct

usys

utime

utimeqg
uwebsocket
uzlib

webrepl
webrepl setup
websocket helper

getcwd

listdir

stat
statvfs

umount

uname

<function:
<function >

<functic

<function>
<function:
<function:
<function>

<function>

<function:

<functie

<function >

<function>
<function:

<functic

<function>

<function>

12




W

File Edit View Run Tools

£

[ boot.py] %

5 cormputer

: #import esp
b W emder #esp.osdebug(None)
> De
Shell X

Sta if.isconnected|)

MicroPython device

¥ theck Ior successiul connection

# This file is executed on every boot (including wake-boot from deepsleep)

Variables = Help %

MName Value
_ ['bootpy]
bdev <Partition type=1, subt

ac zmnduls 'oc’s

“<module 'uos’>

»>>> help("modules ")

_ main
_boot
_onewire
_thread
_uasyncio
_webrepl
apal0e
tres
builtins
cmath
dht
dsl8x20
asp
esp32
flashbdew
framebuf

gc
inisetup
machine
math
micropython
neopixel
network
ntptims
onewire
uarray

uasyncio/ init

uasyncio/core
uasyncioc/svent
uasyncio/funcs
uasyncio/lock
uasyncio/stream

Plus anv modules on the filesystem

>>> import uos
»>»> wos.listdir()

["boot.py"]

>>>

ubinascii
ubluetooth
ucollections
ucryptolib
uctypes
uerrno
uvhashlib
uhesapg

uio

ujson
umgtt/robust
umgtt/simple
uos

upip

upip utarfile
uplatform

upysh
urandom
ure
urequests
uselect
usocket
ussl
ustruct
usys
utime
utimeg
uwebsocket
uzlib
webrepl

webrepl setup
websocket helper

<class "VfsL

<function=

<function=

<fun

<function=

remove
rename
rmdir

stat

statvfs
umount
una <function=
ur <function=

"" bootpy Control commands:
CTRL-A —— on a blank line, enter raw REPL mode
CTRL-B —-- on a blank line, snter normal REPL mode
CTRL-C —— interrupt a running program
CTRL-D —— on a blank line, do a soft reset of the board Assistant % Object ins
CTRL-E —— on a blank line, enter paste mode - B Mol 00 Bata Attributes
For further help on a specific object, type help(obj) Name Value
For a list of available modules, type help('modules") VisEat <class VisEat's

13




W cmder
- De

MicroPython de

@ boot.py

[ bootpy] * <untitled> * =

import uos

pr‘int(uos.l)

dupterm_notify

mkdir

Shell =

>>> import uos
»>»>» uos.listdir()

['boot.py"]

33>
33>

Variables *

Help %

Name

bde subtype=T:
gc <module
uos <module

stant x Ohbject
4= = module

Name

45¢ Data Attributes

chdir <function=>
dupterm <function=
dupterm_notify  <function=>

getowd <function=

stdir <function>
istdir <function=
mkdir <function=
mount <function=
remove <function=
rename <function>
rmdir <function=
stat <function=
statvfs <function=
umount <function=
uname <function>
urandom <function=

14



Edit
EwrE ®

File View FRun Tools Help

&

<untitled> * x

Files %

This comput import uos
{

» I De

MicroPython d

@ boot.py

\ Shell %

o SRR R

>>> import uos
»»> uos.listdir()

["boot.py']

33>
>

M cmder print(uos.listdir())

This computer

MicroPython device

urandom

<module 'Uos™>

<function=
<function=
<function=
<function>
<function=
<function=
<function=
<function=
<function=
<function=
<function=
<function>
<function=
<function=
<function=

<function=

15



[ledipy ] * %

from machine import Pin

class Led:
led_pin_default = 2

atribut triedy

def __init_(self, pin_num = led pin_default):
—— . self.pin = Pin(pin_num, Pin.OUT)
a'l'"but Oblekfu self.pin.value(@)

set(self, value):
self.pin.value(l) if value==1 else self.pin.value(@)
#if(value):

# self.pin.value(1)

#else:

# self.pin.value(@)

@classmethod
def print_default_pin(cls):
print(f"Default Led pin is : {cls.led_pin_default}")

<:) @staticmethod
def sum_numbers(numl , num2):
return numl + num2

Shell x
>>> from led import Led
»>»> print(Led.led _pin_default)

\ 2

>>> Led.print_default_pin()
Default Led pin is : 2

>»> Led.sum_numbers(1,2)

3

>>>» 1d = Led()
>>> ld.set(1) ]6




ULOHA 1.
|

®* Nahrajte najnovsi micropython firmware na zariadenie ESP32.

® Vytvorte script, ktory bude v 500 ms intervaloch blikat’ modrou LED (pripadne
postupne rozsvecovat a zhasinat' LED - PWM).

® Pouzite triedu: machine.Pin + kniznicu time (pripadne machine.PWM).

® Vytvorte triedu Led, ktord bude implementovat’ vyssie popisani funkcionalitu.

17



ULOHA 2.

® Vytvorte script, ktory zobrazi dostupné WiFi siete (SSID) + RSSI. Ak je sief
nezabezpecend, zobrazi pri danej sieti ,,open®“. Ndsledne vyzve pouzivatel'a, aby
zadal SSID + heslo siete, ku ktorej sa chce pripoijit. Po pripojeni zobrazi IP adresu,
masku siete, default gateway.

® Pouzite triedu: network.WLAN.
® Vytvorte triedu WiFi, ktord bude implementovat’ vyssie popisant funkcionalitu.

Ukdazka vystupu:

NETGEAR83 -77

Eduroam -80

Wifri -81 open
Enter the SSID: NETGEAR83

Enter the PSWD: 123pswd321
Connected!

IP address: 192.168.1.23

mask: 255.255.255.0

Default gateway: 192.168.1.1 ] 8




ULOHA 3.
|

® Vytvorte script, ktory vytvori AP s ndzvom siete : ESP32_Priezvisko. Zdroven
zmeni IP adresu a DG na: 192.168.1.1.

* Vyskisaijte sa pripojit mobilnym telefénom.

® Pouzite triedu: network.WLAN.

® Implementujte do triedy WiFi novi metédu, ktord bude vykondvat' vyssie

popisany funkcionalitu.
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