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predchudci ESP32

» ESP8089 — WiFi SoC pro tablety (5x5 mm)
» ESP8266 — 32-bit Tensilica MCU s WiFi
» ESP8285-ESP8266 s 1 MB flash
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ESP8266

At a glance

e 32-bit B0OMHz Xtensa |x106 processor
e 802.11b/g/n WiFi (AP/client modes)
* 96KB data RAM

e 64KB instruction RAM

* 64KB boot ROM

* External SPI flash

* Analog to Digital Converter

e 2x5PI, 2xUART, SDIO, 125

¢ Low power modes
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ESP8266
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puvodné WiFi prevodnik k MCU bez konektivity
32-bit CPU na 80/160 MHz, 80 % volné kapacity
96 kB datové pameti

16 GPIO pinu

obvykla rozhrani: UART, SPI, 12S, ADC, PWM
spici rezimy

drtive nizka cena
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Ai-Thinker moduly

EsP=Uf EsSP=UB8 ESP—OQ EsP=-10 EsP=11
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ESP8266 v praxi

» uzavrené SDK, verze NonOS a OS (FreeRTOS)

> slaba dokumentace, puvodné pouze v cinstine

» blob pro WiFi stack, asynchronni volani , userspace”
> CPU nesmime zdrzet déle nez 10 ms

» polovina RAM obsazena WiFi stackem

» 716 GPIO pouzitelnych tak 10

> pouze jeden ADC (a jen 10bitovy)

» [2Cjen softwarove
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Bajny ESP32
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ESP32 = reseni vsech neduhu

» komplet open source vyvoj, od zacatku na GitHubu

* pouze FreeRTOS verze (zadny Non-OS)

» dvé CPU jadra Tensilica LX108 na 160 (240?) MHz!

* jedno CPU aplikacni, druhé pro WiFi? Mozna i SMP

» 512 kB RAM! Volnych pro uzivatele cca 170 kB

* 36 GPIO, vic a presnéjsi ADC, nove DAC, HW 12C, touch senzory

» dlraz na bezpecnost, HW akcelerace sifrovani

» duraz na nizkou spotrebu, sleep mody, lepsi vyrobni technologie
» Bluetooth LE a rychlejsi WiFi (150 Mbps)

» RTC, ULP koprocesor, Ethernet, CAN, IR, ..., ..., ...
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modul

# 802.11BGN HT40 * 150Mbps * Bluetooth » Bluetooth LE » Ultra long range
# Dual core CPU » Dual FPU » Iterative 32x32 multiplier » 32-bit integer divider
_® 40-bit MAC (multiply and accurmulate) » 240MHz CPU clock » PWM # data cache
* 512 kByte SRAM » 8 MByte Flash = Timers » 32 x GPIO = 4uA interactive low power sleep
* Low power retention memory * Memory protection unit » 4096-bit RSA Accelerator
* ECC accelerator » AES-256 # Flash encryption » Secure boot » 1024-bit OTP memory
® 2x |25 = 3x SPI = 3x 12C = SD Card interface LCD interface « PWM motor drivers
* Capacitive touch sensor  Hall sensor ® Low noise amplifier # Slow clock ¢ Secure boot
* 12-channel dual ADC » -40°C to 125°C ambient temperature operation
* Dual 10-bit DAG # Calibrated BMHz clock » 160kHz low power RTC
*» Secure boot * 32kHz low power oscillator * 12 years longevity commitment
= 2.0V to 3.6V wide supply voltage range operation

ESP32 News!

Scheduled

Release: Tst
September 2016
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Serial Pin
W Analog Pin
Control
B rhysical Pin
FPort Pin
| Touch Pin
S oac Pin

== PuM Pin

Tohw Lee: “ESP32-WROVER is my
tnast depandable frusty companion
with its prodigious dual core
2%40MHz CPU+FPU, capacious
4MByte of SRAM, 16MByfe of
Flash and unassailable bulletproof
securify faatures, [F runs with
our varsion of mulfi-core
FreeRTOS and the Espressif
Arduine SDK: wow we shall
ambark on fhis serendipitous
2galifarian voyage fo find the
desting of the lnternst of Things
Phenomaenon — with great power
comes greaf responsibilify.”
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ESP32 blokovy diagram
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ESP32 chronologicky

» prosinec 2015: ohlasen e-mailem vyvojarum
» leden 2016: rozeslano prvnich 200 vzorku vyvojarum

» kveten 2016: predpokladana dostupnost
» 1.zari 2016: slavnostni vydani, realna dostupnost

[ 7]

dnes: stale neni mezré jednoduché koupit
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Unboxing vsuvka
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Vyvojovy modul ESP32

ESP32 Dev Board PINMAP

¥ 1Rty
(pu) RESET EN ’ 'E# Ll GPIO23 | VSPI MOSI SPI MOSI
SVP ADCO GPIO36 [ §1= Ll GPI022 Wire SCL
SVN ADC3 GPIO39 ”r“ =iwd GPIO1 TX0 Serial TX
ADC6 GPI034 | 31 GPIO3 RX0 Serial RX
ADC7 GPI035 |l GPIO21 Wire SDA
TOUCH9 ADC4 GPI032 |, be
TOUCH8 ADC5 GPIO33 [ EJ ----- 2 GPIO19 | VSPI MISO SPI MISO
DACH ADC18 GPI025 Eﬁ‘ﬁ 4 GPIO18 | VSPISCK SPI SCK
DAC2 ADC19 GPI026 g W GPI05 | VSPISS (pu) | SPI SS
TOUCH? ADC17 GPI027 [l GPIO17
TMS TOUCHB ADC16 HSPISCK |GPIO14 [LRES GPIO16
(pd) TDI TOUCHS ADC15 HSPIMISO |GPIO12 [ GPIO4 ADC10 TOUCHO (pd)
g GPIOO | EOOT | ADC11 TOUCH1 (pu)
TCK TOUCH4 ADC14 HSPIMOSI | GPIO13 [[ GPIO2 ADC12 TOUCH2 (pd)
) 3 L 2 GPIO15 ADC13 TOUCHS TDO | (pu)
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ESP32 Demo Board
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Jak ESP32 programovat?

* Primarnée skrz ESP32 IoT Development Platform

» |IDF (1.rijna verze 0.9) — GitHub espressif/esp-idf

» prehled vydani: github.com/espressif/esp-idf/releases
» Arduino core (7.rijna v0.0) — espressif/arduino-esp32

» MicroPython (?)

* NodeMCU Lua (?)
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ESP3212 od Ai-Thinker
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» Espressif prodava samotné cipy

> Ai-Thinker a dalsi vyrabéji moduly ¢i primo desky

» Adafruit, AliExpress, Seeed Studio atd. je prodavaji
» prehled napriklad na www.esp32.net
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http://www.esp32.net/

ESP32 informacni zdroje

» espressif.com/products/hardware/esp32/resources
» github.com/espressif/esp-idf/tree/master/docs
o www.esp32.com Férum
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Diky za pozornost

... a tésim se na otazky

Petr Stehlik
www.pstehlik.cz
petr@pstehlik.cz
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