Arduino a ESP8266

Pfedstaveni, zpusoby jejich propojeni
a zamysleni nad smyslem jejich propojovani
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www.pstehlik.cz
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Osnova
Zijeme v Uzasné dobée
mikro-predstaveni Arduina
troSku vetsi predstaveni ESP8266
moznosti propojeni a duvody pro né
chytaky pri propojeni pres UART
knihovny pro Arduino
esp-link
Lua a dalsi skriptovaci jazyky, zbude-li Cas
ESP32 jako takova pékna teCka za tim nasSim pripadem



Zijeme v 0Zasné dobé

Zaplava jednodeskovych mikropocitacu

Kazdy tyden dalSi novy, rychlejsi a levngjsi

32bit, 1 GHz a 1 GB nestaci? Zdvojnasobime!
$357 $25? $19? $9? $5? zadarmo!

Nenechte se svést k pouzivani kanénl na vrabce
Use ,the right tool for the job“



Arduino

Arduino je otevrena (open source) elektronicka platforma,
zalozena na uzivatelsky jednoduchém hardware a software

Srdcem veétsiny 8bitovych Arduin je ATMEGA328p

Zakladni parametry: napajeni 5V, frekvence CPU 16 MHz, 32
kB flash, 2 kB RAM, 22x GPIO

DostaCuje na témeér vSechny ukoly, ale chybi mu sitova
konektivita



Arduino rodina




Pro Mini (Arduino kompatibilni
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ES P8266 (Gratton @ linux.conf.au 2016)
At a glance

32-bit 80MHz Xtensa |x106 processor
802.11b/g/n WiFi (AP/client modes)
96KB data RAM

64KB instruction RAM
64KB boot ROM
External SPI flash
Analog to Digital Converter
2xSPI, 2xUART, SDIO, 125

» Low power modes




ESP8266

Espressif Systems ,Smart Conectivity Platform*

kompletni WiFi SoC s minimem externich soucastek

802.11bgn WPA2 v modu klient i AP, kompletni TCP/IP stack
srdcem je 32bit MCU Tensilica L106 a vSechno je Ultra Low Power
SDIO 2.0, (H) SPI, UART, 12C, I12S, IR Remote Control, PWM, ADC

Zakladni parametry: 3,3V, 80/160 MHz, 64 kB boot ROM, 96 kB RAM (volné
<36 kB), 16 (10) GPIO

Externi flash pamét (512 kB — 16 MB) pripojena pres SPI rozhrani
Serial-WiFi konvertor (ala Bluetooth SPP) nebo samostatny pocitac
Vychozi ,AT* firmware, moznost nahrat vlastni (pfes UART Ci OTA)
SDK, GCC, Sming, ArduinolDE s ESP8266 pluginem



Vnitrni schéma ESP8266
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ESP8266
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Funkce GPIO pinu

0 GPIOO U : CLK OUT |oe=0, wpu Wpu oe=0
1 UOTXD U UoTXD ICS1 GPIO1 CLK RTC |oe=0. wpu wpu oe=0
2 GPIO2 U UOTXD oe=0, wpu wpu oe=
3 UORXD U UORXD GPIO3 CLK XTAL |oe=0, wpu wpu oe=0
4 GPIO4 U GPIO4 CLK XTAL oe=0 oe=0
5 CLK RTC oe=0 oe=0
i) SD CLK U pa=0 pa=0
¥ _|SD DATAQ U pe=0 oe=0
8 |SD DATA1 U SPID oe=0 og=0
9 |SD DATA2 U SPIHD GPI09 HSPIHD oe=0 oe=0
10 _1SD DATA3 U GPIO10 HSPIWP pe=0 oe=0
11_| sD cMD U = 0e=0
12 MTDI U UODTR oe=0, wpu wpu oe=0
13 MTCK U HSPID MOSI| UOCTS oe=0, wpu wpu oe=0
14 MTMS U HSPICLK GPIO14 UODSR oe=0, wpu wpu oe=0
15 MTDO_U oe=0, wpu wpu oe=
16 | XPD_DCDC oe=1wpd | oe=1,wpd | oe=1




Jak rychly je procesor v ESP82667

Dekodovani streamovaného MP3 s vystupem na 12S — OK
Emulovani Commodore C64 s obrazovkou v prohlizeCi — hmmm
Barevné televizni vysilani v RF pasmu — WTF?

Server pro multiplayer 3D FPS hru pres VNC — insane!



TV vysilani pres 12S na kanale 3 =61 MHz

Dynomic 3D MNeshes




verze ESP8266 desek

ESP-07  ESP-08 ESP 09 EsP=10 Estr=-11




Arduino? Témer, ale ne uplne...




Propojeni ESP nejen s Arduinem

Proc€ jesté vubec pouzivat Arduino? ProtoZze 8xADC, funkéni
PWM, dokumentace, stabilita, realtime, 5V GPIO, ...

Propojeni Aduina s ESP8266 pres UART Ci pres SPI
pifes UART to jde s , AT firmwarem rovnou (pozor na uskali)
pres SPI vyzaduje vlastni firmware (existuje komercni reseni)

nejen Arduino, ale i ARM nebo malé 8bit/16bit pocCitaCe chtéji
WiFi konektivitu



Komunikace pres UART

Nastavit obé strany stejné: 115200 8N1

Nastavit stejny handshaking (nic, SW Xon/Xoff, HW RTS/CTS)
Propojit kfizené RX a TX, pozor na napeti

Arduino speciality: HW Serial vs SoftwareSerial

Pozor na preteceni dat



Konverze napetovych udrovni

Arduino 5V (40 mA) = ESP8266 3,3 V (12 mA)
MOSFET

napétovy déli¢ ze dvou rezistoru

Zenerova dioda

Clamping dioda

Dioda v zavérném smeéru



Prevodnik napétovych drovni
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AT s rezistorovym deélicem

~_ 1U/Div 5BBus/Div Z.4ZkHz  USE

Tr 2.80U 2U6.40U AT 3.3Zms S 085.BMP



Clamping dioda
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Dioda v zavérném smeru
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Elegantni prevodnik do breadboardu




,Schema"“ propojeni ESP8266 s FTDI

GND ESPO1 esp8266

115200baud

CR+LF (LF is important!)

Putty: AT+RST ... [ENTER] ... ctrl+]




Jak se pripojit kK ESP pres UART

VCC na stabilni zdroj 3,3 V

CH_PD pripojit k VCC

GPIOO0 a GPIO2 NEpripojit k zemi (GP1015 naopak uzemnit)
RX a TX do kfize jako null-modem

Parametry portu 115200 (nebo 9600) 8N1

AT prikazy ukonCovat CR+LF (CTRL+M CTRL+J)
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ESP8266 bootovaci prepinace

IF GP1O15 neni LOW THEN boot SDIO

ELSE IF GPIOO0 ani GPIO2 nejsou LOW THEN boot flash
ELSE IF GPIO2 neni LOW THEN upload UART data to flash
V praxi chceme vzdy GPIO2 NEuzemnéné a GPIO15 LOW
VedlejSi efekt: GPIO 0, 2 a 15 nejdou pouzit jako vstupy
Neuzemnovat piny natvrdo (nebezpeci jejich zniceni)



Spanek a probouzeni

4 Grovneé behu: On, WakeUp, Sleep, DeepSleep, Off
DeepSleep pry bere pouhych 10 pA (naméereno 60+ pA)
DeepSleep = bézi pouze RTC, po timeoutu zamava GPIO16
propojenim GPIO16 s RST probudime z DeepSleep
nepropojovat natvrdo (nebezpeci zni¢eni pinu)



Jak ziskat novy firmware

SDK release (aktualni 1.5.2, umi SSL!)

Jflashovaci* program — esptool.py

Flash firmware: prizemnit GPIOO a resetnout ESP8266
Chytak: velikost flash (miniméalné 1 MB, -fs 8M)
Chytak: NOBOOT vs BOOT firmware, SSL test ukaze



Komunikace pres AT prikazy

Rucneé — Serial.printin("AT+RST");
Parsovani odpovedi pomoci regex knihovny

Knihovny pro Arduino — WIFIEsp a arduino-ESP8266, umysinée
kompatibilni APl s Ethernet a WiFi knihovnami

Chytak: obsazeni RAM a flash, kompatibilita s aktualnim FW,
sledovani zmén v SDK (rlizné revize AT interpretru)

Pozor na SoftwareSerial, ztraci Ci niCi data, zpomaluje, nepouzivat
radéji vibec!



Pozor na preteceni dat

Arduino HW Serial — bufer 2x64 bajtu

ESP8266 serial buffer — 256 bajtu?

Prichozi komunikaci neumime pfribrzdit

Pozor na velikost HTTP hlavicek

Moznost pridat HW handshaking pres GPIO13 (CTS)



PFiklad HTTP GET hlavicky — 411 baijttl

GET / HTTP/1.1

Host: 172.17.208.25:8888

Connection: keep-alive

Accept: text/html,application/xhtml+xml,application/xml;qg=0.9,image/webp,*/*;g=0.8
Upgrade-Insecure-Requests: 1

User-Agent: Mozilla/5.0 (Linux; Android 6.0.1; Nexus 5 Build/MMB29Q)
AppleWebKit/537.36 (KHTML, like Gecko) Chrome/48.0.2564.95 Mobile Safari/537.36
Accept-Encoding: gzip, deflate, sdch

Accept-Language: c¢s-CZ,cs;g=0.8,en;g=0.6,sk;g=0.4



ESP-LINK

Wifi-Serial Bridge s REST a MQTT

Moznost OTA programovani Arduin (Ci jinych pres UART)
Vzdalené ladéni — seriova konzole primo v prohlizeci
Arduino muze volat MQTT a dalsi fce

Moznost | Arduino jako slave



Weboveé rozhrani esp-link

JEELABS
esp-link

esp-link 0.9.5-12-gec34d9f - 2015-06-19 12:29:17 - development

e forthcoming Jeel abs blog for an intro to

Pin assignment




Webova sériova konzole esp-link

Microcontroller Console

The Microcontroller console shows the last 1024 characters received from UARTO, to which a microcontroller is

typically attached.

ResetpC | Baud: 57600 115200 230400 460800




Skriptovaci/interpretované jazyky

NodeMCU Lua — drive komerce, dnes komunitni
MicroPython @ KickStarter — 28 tisic liber na vyvoj] SW
BASIC - http://www.esp8266basic.com/

a dalsi
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ESP32

novy bajny nastupce ESP8266, jiz v dubnu (beta od prosince)
napravuje vsechny problémy/neduhy ESP8266

single core — dual core

96 kB RAM - 512 kB RAM

10 GPIO - 33 GPIO

Bluetooth LE 4.2 NE - ANO
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Zdroje informaci

SDK/DOC/ s desitkami PDF

bbs.espressif.com — oficialni stranka, SDK a DOC download
www.esp8266.com - komunitni féra

Neilova kniha: http://neilkolban.com/tech/esp8266/
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Odkazy

TV vysilani: http://hackaday.com/2016/01/31/tv-transmitter-uses-esp8266/
http://hackaday.com/2016/03/01/color-tv-broadcasts-are-esp8266s-newest-trick/
VNC hra pylotron: https://www.youtube.com/watch?v=0QcHhw40TLo
https://github.com/cnlohr/pylotron

Australsky reverze-engineering: https://www.youtube.com/watch?v=AMMOrwqSPwY
WIFIEsp knihovna: https://github.com/bportaluri/WIFIEsp

,moje* ESP8266 knihovna: https://github.com/joysfera/arduino-ESP8266

ESP-LINK: https://github.com/jeelabs/esp-link


http://hackaday.com/2016/01/31/tv-transmitter-uses-esp8266/
http://hackaday.com/2016/03/01/color-tv-broadcasts-are-esp8266s-newest-trick/
https://www.youtube.com/watch?v=oQcHhw4oTLo
https://github.com/cnlohr/pylotron
https://www.youtube.com/watch?v=AMMOrwqSPwY
https://github.com/bportaluri/WiFiEsp
https://github.com/joysfera/arduino-ESP8266
https://github.com/jeelabs/esp-link

Déekuji za pozornost

... arad odpovim na vaSe dotazy

www.pstehlik.cz
petr@pstehlik.cz @joysfera
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