WIFi LED informacni panel

Kratky pruvodce vyvojem hardware

a software pro ESP8266

s cilem zobrazovat informace pomoci LED
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Motivace, pouziti

» Zobrazeni ¢ehokoliv stylem ,,mrknu a vidim®:
- aktualniho kurzu (krypto)meén ci akcii
- poctu novych mailt/tweetd/lajka
- teploty v udirne, vody v bazénu, tenisového kurtuy, ...
- predpovédi pocasi (deste, teploty, vetru)
» Na dalku programovatelny displej (vystrahy, zpravy)
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Planované vlastnosti

» pres WiFi si stahne z Internetu jakakoliv data

» Ciselnou hodnotu zobrazi na LEDovém pasku

» textovou informaci zobrazi na LEDové matici

» vlastni web server pro pohodlnou konfiguraci

* napajeni pres mikroUSB konektor (powerbanka)

* open source, vyvoj na GitHubu:
https://github.com/joysfera/esp8266-infopanel
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https://github.com/joysfera/esp8266-infopanel

Hardware

» jednoduché zapojeni, jen par soucastek

» schéma i navrh plosného spoje v KiCadu

» konektor presné pasuje na displej

» krabicka bude 3D vytistéena (az ji nakreslim)

» celkova cena nizsi nez za obéd v restauraci

» umyslnée chybi prevodnik z UART na USB

» pro vyvoj externi prevodnik nebo Wemos D1 mini
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Plosny spoj — predni strana

File Edit View Preferences Help
K @ aaoallliyHE e 23 @
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Plosny spoj — zadni strana

File Edit Wiew Preferences Help
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Pouzité soucastky

» WIiFi modul ESP-12F s cipem ESP8266 a 4MB paméti
» LEDovy pasek WS2812B

» LEDové matice s radicem MAX7219

» reqgulator napeti, tlacitko, informacni LEDka
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ESP8266 modul ESP-12F
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ESP8266 modul ESP-12F
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ESP8266

@

-

i

puvodné WiFi prevodnik k MCU (napr. k Arduinu)
32-bit CPU na 80/160 MHz, 80 % volné CPU kapacity
96 kB datové pameti

16 GPIO pinG

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

cena i pod 40 K¢ (na Dalném vychodé)
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WS2812 LED
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LED pasek s WS2812B

> RGB = tribarevné LED (v poradi GRB!)
» kazda LED ma vlastni procesor
» kazda LED jde ovladat nezavisle na ostatnich

> jednotlivé LED jde retézit prakticky donekonecna
» sériova komunikace, prenést 1 bit trva 1,25 ps

» knihovny pro Arduino apod. jsou samozrejmosti

» ESP8266 chytre vyuzije UART HW na TX pinech

» cena dle poctu diod na metr, vodotésnosti atd.
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WS2812 LED strip
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WS2812 LED strip
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Maticovy LED displej s MAX7219
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Maticovy LED displej s MAX7219

> modul s matici 8x8 samostatnych LED

> rizeno radicem MAX7219 s SPI rozhranim

> moduly mohou byt retézeny za sebe

» jak to Funguje uvnitr (800 Hz) neni dulezité :-)

» knihovny pro Arduino apod. jsou samozrejmosti
» 4modul koupen za 80 K¢ (AliExpress)
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Reqgulator napéti pro ESP8266

* napajeci napeti WS2812B i MAX7219je5V

> cely obvod napajime 5V napétim z USB

* napajeci napéti ESP8266 je v rozsahuod 3,0do 3,6 V
» proto ESP8266 potrebuje regulator napéti
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Schéma napajeci casti
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Regulovat na jaké napéti?

Problém s rozpoznanim logické jednicky:
> u CMOS je log. jednicka > 70 % Vcc
*» 70%z5V=3,5V
tj. ESP8266 musi bézet nejméné na 3,5V
» vybrany requlator HT7333jena 3,3V

[ 7]

[ 7]

Velky trik s virtualni zemi
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Regulovat na jaké napéti?

Problém s rozpoznanim logické jednicky:
> u CMOS je log. jednicka > 70 % Vcc
*» 70%z5V=3,5V
» tj. ESP8266 musi bézet nejméné na 3,5V
» vybrany requlator HT7333jena 3,3V
» Velky trik s virtualni zemi — vibec nefunguje
» pastésti jsem nasel HT7335 pro 3,5V
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Trik s obetovanim prvni LED

Level conversion using a diode & “sacrificial” WS2812 for 3v3 to 5V
“sacrificial" pixeal regular WS52812 strip
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tlacitko a informacni LED

» tlacitko pro prepnuti mdédu z provozu do nastaveni
» informacni LED, protoze LED na ESP8266 je na TX1
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Vyvoj software v ...

> SDK NonOS - ??

> SDK FreeRTOS - ??

» Arduino - jednoduché, knihovny FastLED a MAX7219
» NodeMCU Lua - vzrusujici, moduly WS2812 a SPI

* MicroPython - ??

» Javascript -??

* BASIC-7??

* MongooseQs, ...-??
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Vyvoj pod NodeMCU

» dokumentace: https://nodemcu.readthedocs.io/

> 1) sestavit firmware na www.nodemcu-build.com

» 2) vypalit firmware pomoci NodeMCU PyFlasher

» 3) nahrat vlastni zdrojak (Lua skript) pres ESPlorer
4)

vylepsit zdrojak a GOTO 3
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https://nodemcu.readthedocs.io/
http://www.nodemcu-build.com/

NodeMCU Build Service

<« C & https:;/nodemcu-build.com @

Select modules to include

ADC end user setup E& perf E& Switec
ADS1115 7 file EE PWM TCS34725 E3
ADXL345 gdbstub RC (no docs) TM1829
AM2320 v/ GPIO rfswitch EE 4 timer
APA102 HDC1080 rotary TSL2561
bit HMC5883L RTC fifo usG2
Bloom filter RTC mem EE v/ UART
BME280 EE HX711 RTC time EE UcG
BMEG80 EE [2C B3 Si7021 websocket
BMPO085 E& L3G4200D Sigma-delta E3& v WiFi
CoAP MCP4725 SJSON WiFi monitor
mDNS E2 SNTP E2 WPS EE
Cron MQTT Somfy WS2801
crypto v/ net WwSs2812
DHT “/ node SQLite 3 (large !) WsS2812 effects G2
DS18B20 1-Wire EE s XPT2046

encoder PCM struct

Click the ER to go to the module documentation if you're uncertain whether you should include it or not.
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NodeMCU PyFlasher

Self-contained NodeMCU flasher with GUI based on esptool.py and wxPython

NodeMCU PyFlasher

SR BN jdevicu.SLAB_USBtoUART SN

MCL! fi 7 :
ECHMEL AR [Users/marcelstoer/Data/NodeMCU/nedemcu-firmware/bin/nodeme Browse

Baud rate 8600 57600 74880 115200 230400 460800 £ 921600
Flash mode Quad Flash /O (gia) l;,:' Dual Flash IO (dio), usually for »=4MB flash chips
Erase flash Qo yes, wipes all data

Flash ModeMCU

Console

Welcoma to ModeMCU PyFlasher 2.0-beta

Source: https://github.com/marcelstoer/nodemcu-pyflasher

Supported platforms: anything that runs Python, runnable .exe available for Windows and .dmg for
macOS
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File Edit ESP View Link:?

[ MNodeMCU & MicroPython | AT-based RM2483

ESPlorer

J Scr\ptsT Commands T Snippets T Sattmgsﬁ ] - ‘ ‘ O suneserdt [on [ bide deer
o =, Open CTS EoL LF Hide Terminal
E & B B & ¢ D ® B i Pciese O= @0
Open Relo.. Save Sav.. Close  Undo Redo  Cut  Copy Paste . Block Line D?R R\-_r,s \115200 vJI I
[New New | Mew
1 -- demo W52812 + HTTP LTIttt _‘ |5 Format
> wifi.setmode (wifi.STATIONAR) Total file(s) S B
2 -- wifi.sta.config({ssid="openalt", pwd=""}) Total size 1877 bytes e
4 ¥ Reload
5 ws28l2.1n1t() Total 3447234 bytes 5
gbuffer = ws2812.newBuffer(24, 3] Used 3514 byteé |_liws2812d.. |
ws28l2_effects.initigbuffer) , . T
— i 5 I B : ws2812 d...
ws2812 effects.set_mode("gradient_rgb", string.char(o,0,200,200,0,0,0,200,0)) Remain: 3443720 bytes 5
ws2812_effects.start() . N N |.] ws2812 d...
> dofile("ws2812_demod.lua") - .
buffer = ws2812.newBuffer(24, 3) > 23 | [Jws2812.d.. |
tmr.create() :alarm(2000, tmr.ALARM_AUTO, function() 31
http.get("http://test.sophics.cz/rnd.php', nil, function(code, data) 25
buffer:fillia, o, o) 28
if code == 200 then 30
print(data) -- 16 to 34 P
buffer:mix(192, gbuffer) 37
local start = data - 9 -
if start = 1 then start = 1 end _15
for 1 = start, 24 do 12
buffer:set(1, 9, 0, Q) 11
end 11
else printicode) 12
end 27
ws28l2.write(buffer) 16
end) 19
end) 31
ws2812_effects.stopl) 20
13
32
29
20
24
28
17
v
ak vl Y
| srippeto | | snippetl | | snippet2 | | Snippet3 | | Snippets | | Snippets | | Snippetg | | Srippetz | | Snippetg | | Snippet3 | | Snippetlg | | Snippetll | | Snippeti2 |
| snippet1s | | Snippetis | | Srippet1s |
{ Save&Run ]l Save&Compile J l Save&Compile&R... ] { Save As init J
{ Save&Compile All I l View on ESP J l View on ESP I { Save&Compile J l Heap J l Chip Info ] { ChinID ] { Flash D J { @ Reset J
o Send to w )
| % savetoE.. || ¥ Zep /| @ Run | | #] uplead ... | node.restart() B 43 send
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Kde nakoupit

» Dalny vychod: AliExpress, Ebay, Banggood, ...

» CZ: arduino-shop, neven, postavrobota, laskarduino,...

Petr Stehlik (pstehlik.cz) WiFi LED infopanel 30



Diky za pozornost

Prosim ohodnotte prednasku na:
https://openalt.cz/2018/form feedback.php?session=8

www.pstehlik.cz

https://plus.google.com/+PetrStehlik — ??
http://joysfera.blogspot.com/
@joysfera
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