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NodeMCU — HW + SW
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NodeMCU — Pin definition
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Da(GPIO1E) can only be used as gpio read/write, no interrupt supported, no pwm/i2c/ow supported.



Programacao — ESP8266

 Ambientes + Biblioteca do fabricante
- Diversos ambientes de programacao — ?
* Biblioteca do fabricante (Espressif)

- Timer, Sleep Mode, Task, etc..

- Flash memory

- WI-FI — AP, Station, SNTP, WPA2

- TCP/IP, UDP/IP

- GPIO, ADC, UART/Serial, 12C, PWM



Ambientes de programacao
SDKs para ESP8266

e C » Basic

- Espressif SDK - Esp8266 BASIC

— Arduino - Zbasic for ESP8266
* Python » JavaScript

- MicroPython - Espruino
 Lua

- NodeMCU

- LuaNode

Obs: Alguns SDKs sao mais instaveis que outros.



ESPlorer - “IDE” para nodeMCU

£l

File Edit ESP View Links ?

Comandos
disco interno

[ NodemcU=ticroPyihon | ATv0.20 | Frankensntein | coms CO n exéo
[ seripts | commands | snippets | Settings,/? | © © o | ¥
— Open CcTS L= Om
C 2 6 BB E 5 ¢ « DD B E|org f= | USB
Open Reloed Save Save.. Clse  Undo Redo  Cut  Copy Paste  Biock  Line 8600 =
oTR | | RTS \
initlua
T - config Al [ Gromat
2 local pin = 4 --» GPIO2 PORT OPEN 960@ E Fsinfo
3  local value = gpioc.LOW
4 local duration = 1808 --» 1 second Communication with MCU % Reload
Z -~ Function toggles LED state Got answer! AutoDetect firmware...
7 function togglelED ()
8 if value == gpio.LOW then Can't autodetect firmware, because proper answer not received.
9 wvalue = gpic.HIGH
1a else . e n
1 value = gpio.LOK > file.remove("init.lua");
12 end > file_ open("init.lua","w+");
13 > w = file.writeline
14 gpio.write(pin, wvalue) > w([[-- Config]]);
15 d
e = > w([[local pin = 4 --> GPI02]]);
17 -- Initialise the pin > w([[local value = gpio.lLOW]]);
18 gpio.mode(pin, gpio.OUTPUT) > w([[loca]
19 gpio.write(pin, value) > w([[ 11) S Id d ~
20
21  -- Cregte an interval > w([[-- F{ al a a exeCugaO
22 tmr.alarm(@, duration, 1, togglelED) > wi[[funct S
> w([[ if value == gpio.LOW then]]); l
i >wl([[ value = gpio.HIGH]])};
> wil[ elsell);
> w([[ value = gpio.LOW]]);
> wl[[ end]]);
>w(ll 11);
> w([[ gpio.write(pin, value}]]);
- > w([[end]]);
A d d AR >w(ll 11);
rea ae edicao > w([[~ Initialise the pin]]);
> w([[gpio.mode(pin, gpio.OUTPUT)}]]);
> w([[gpio.write(pin, value}]]);
> w(l[11);
> w([[-- Create an intervall]l);
> w([[tmr.alarm(@, duration, 1, togglelED)]]);
> file.close();
> dofile("init.lua");
> b
v
| snippeto J | Snippets J | snippstz J | snippetz J | Snippett J | Snippets J | snippstg J | snppetz J | snippetg J | snippetg J
COI I Iandos Salvar+u pload | snippetip J | snippet1t J | snippetiz J | snippet13 J | srippetia J | snippetts J
l Save&Run J l SavelCompile J l SaveBCompile&Run... J l Save Asinit J
[ SaveBCompike Al J [ Viw on ESP J [ Viw on ESP J [ SaveRCompile J [ Heap J { Chip Info J l Chip ID J l Fiash ID J { (© Resst J

| % saetoEse || [§ sendtoEsP | | @ Run

| | [ uploaa..

J

—)Z
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=node.heap() H
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Conexao USB

Porta USB selecionad Verifica portas disponiveis

COM14 / /
Open  CTS M e
— k|
B & Close
B g g 9500 A
DTR RT3 ‘ |
!
_‘ ‘F"DRT OPEN 9688

Selecionar Baudrate
115200

Abre ou Fecha a conexao USB

Obs: Para evitar erro de time-out na conexéo, ao conectar o ESPlorer deve-se apertar o
botédo de reset no NodeMCU.



Biblioteca NodeMCU
Lua 5.1.4



NodeMCU SDK

https://nodemcu.readthedocs.io/

LR ST ) Home -NodeMCUD... x Wog

€ Oa readthedocs.io E1| ¢ ||Q wa O 3 & =

-

# NodeMCU Documentation

Docs » English » Home ©) Edit on GitHub

NodeMCU Documentation

NodeMCU is an elLua based firmware for the ESP8266 WiFi SOC from Espressif. The firmware is based
on the Espressif NON-OS SDK and uses a file system based on spiffs. The code repository consists of
NodeMCU Documentation 98.1% C-code that glues the thin Lua veneer to the SDK.

Home

amming M
Programming Model The NodeMCU firmwareis a companion project to the popular NodeMCU dev kits, ready-made open

Getting Started source development boards with ESP8266-12E chips.

Building the fir

T Programming Model

A I The NodeMCU programming model is similar to that of Node.js, only in Lua. It is asynchronous and

event-driven. Many functions, therefore, have parameters for callback functions. To give you an idea
what a NodeMCU program looks like study the short snippets below. For more extensive examples
have alook at the /lua examples folderinthe repository on GitHub.

srv = net.createServer(net.TCP)
srv:listen(86, function(conn)
conn:on("receive", function(sck, payload)

7 ar print(payload)
MOdUIOS sck:send("HTTP/1.8 200 OK\r\nContent-Type: text/html\r\nm\r\n<hl> Hello, NodeM(
end)
conn:on("sent", function(sck) sck:close() end)

end)

wifi.setmode (wifi.STATION)
wifi.sta.config("SSID", “"password")

wifi. ta.eueﬁfﬁoﬁRéQ(w.iﬂ.-STA._CONI:.I.EETZ-[Nl;i, -;‘unction(previous_state]
if (previous state==wifi.STA GOTIP) then
print("Station lost connection with access point. Attempting to recomnect...")
else
& Read the Docs print("STATION CONNECTING")
end




NodeMCU SDK

https://nodemcu.readthedocs.io/

e Modulos instalados no NodeMCU do LCA

- GPIO
- ADC, GPIO, PWM
- Rede e Comunicacao
« MQTT, HTTP, Net(TCP,UDP), WiFi
- Interfaces seriais
« UART, SPI, 1-wire, I12C
- Suporte
 Node, Timer, File, Bit
- Sensor Humidade/Temperatura DHT11
e DHT



Exemplos de uso

-— Configura pin 1 como output e escreve valor alto
pin = 1

gpio.mode(pin, gpio.OUTPUT)

gpio.write(pin, gpio.HIGH)

-- Configura WIFI como Ponto de Acesso (AP)
wifi.setmode(wifi.SOFTAP)

wifi.ap.config({ssid="RedeTeste" ,pwd="12345678" })
wifi.ap.setip({ip="192.168.0.1" ,netmask="255.255.255.0" ,gatew
ay="192.168.0.1"})



Linguagem LUA
www.lua.org

Learn Lua in 15 Minutes
http://tylerneylon.com/a/learn-lua/
https://coronalabs.com/learn-lua/

Reference Manual (5.1)
http://www.lua.org/manual/5.1/
Book Programming in Lua (5.0)
http://www.lua.org/pil/contents.html

Google....


http://tylerneylon.com/a/learn-lua/
https://coronalabs.com/learn-lua/
http://www.lua.org/manual/5.1/
http://www.lua.org/pil/contents.html

Projetos que utilizam Lua [ editar | editar cédigo-fonte ]

Em 2013, a Wikimedia Foundation comecou a utilizar a linguagem nas predefinicdes.[5]

Projetos | editar | editar cadigo-fonte ]

« Adobe Photoshop Lightroom » Ginga

« Celestia e Kepler (software)
« Cheat Engine » lighttpd

« ClanLib e Liquid Feedback
« CryEngine 3 « MinGW

« Corona S5DK « Monotone

« Damn Small Linux « Nmap

PlayStation Home

Jogos | editar | editar cédigo-fonte ]

Exemplos de empresas que desenvolveram jogos usando a linguagem Lua: LucasArts, Croteam, BioWare, Microsoft,
Relic Entertainment, Absolute Studios, Monkeystone Games!2], Blizzard!3], SNKPlaymore, Facepunch Studios.

« Angry Birds « Freelancer « Psychonauts(2]

« Baldur's Gatel?! « Garry's Mod + Ragnarok Online

+ The Battle for Wesnoth!€] « Grim Fandango'?! « Roblox

« Civilization V « Impossible Creatures(?] « Street Fighter IV

« Escape from Monkey Island[2] « Lego Universe +« The King of Fighters XIl|
« Fable Il » MapleStory « Tibia

o Far Cryl2] « MDK2 « Transformice

« FIyFF « Monopoly Tycoon « The Talos Principle

Freeciv « Multi Theft Auto « World of Warcraft[5!



Learn Lua in 15 Minutes

http://tylerneylon.com/a/learn-lua/

Learn Lua in 15 Minutes

-- Two dashes start a one-line comment.

--[I
Adding two ['s and ]'s makes it a
multi-line comment.

num = 42 -- All numbers are doubles.

-- Don't freak out, 64-bit doubles have 52 bits for
-- storing exact int values; machine precision is
-- not a problem for ints that need < 52 bits.

s = 'walternate' -- Immutable strings like Python.
t = "double-quotes are also fine"
u = [[ Double brackets
start and end
multi-line strings.]]
t = nil -- Undefines t; Lua has garbage collection.

-- Blocks are denoted with keywords like do/end:
while num < 50 do

num = num + 1 -- No ++ or += type operators.
end

-- If clauses:
if num > 40 then
print('over 40")

elseif s -= 'walternate' then -- -= is not equals.
-- Equality check is == like Python; ok for strs.
io.write('not over 40\n') -- Defaults to stdout.
else

-- Variables are global by default.
thisIsGlobal = 5 -- Camel case is common.


http://tylerneylon.com/a/learn-lua/

Tarefas — Parte A

1. Timer + Print

- Tmr.alarm() + print()

2. LED Blink

- Tmr.alarm() + ¢
3. Sensor de Tem

nio.mode() + gpio.write()
neratura e Humidade DHT11

- Tmr.alarm() + o
+ print()

ht . re ad () DHT11 pins

:l VCC 3.3v
2 DATA
NC




Web Server no NodeMCU

e Servidor para conexoes TCP/HTTP.

* Permite conexoes de navegadores Web.

 Quantidade limitada a 5 conexoes.

* A aplicacao tem gue processar a requisicao
HTML e gerar uma pagina HTML.

» Qualguer uso exagerado do sistema implica
em falhas e estouro de memoria.

 |deal para paginas simples e acesso de um
usuario.



o B ' http://192.168.3.1/ x
FaCIIItador de €  (D]192.168.3.1 = o» =

Interface Web PUC Rio - DEE/DI s

NodeMCU Web Server

Texto: Meu texto...

CO ntrOIeS pré_deflnldos Tempo: 504.20 segundos. Heap:17432 [1448]
pal’a facilitar as UART:USB : | PIC || usB
ConStrugﬁeS HTM |_ Temperatura: 0.0°C

Umidade: 0.0%

Led 1:0FF : | ON || OFF
Led 2:Apagado

Acoes: | Comando 1| ~ | Envia Acoes

Teste: | Opt1 -~ | Envia Teste

Slider: [0:255]
v 0 Envia Slider

InText
- Envia InTexkt




o B ' http://192.168.3.1/ x
FaCIIItador de €  (D]192.168.3.1 = o» =

Interface Web PUC Rio - DEE/DI s

NodeMCU Web Server

html.outText(label,text) :Texto: Meu texto...

html_time() i Tempo: 504.20 segundos. Heap:17432 [1448]

html.booleanState(label,id,text_true,text false) EUART:USB: PIC || USB

html.sensor(label, valor, formato, unidade) :Temperatura: 0.0°C

html.pin_wr(label,pin,text_high,text_low) :Led 1:0FF :| on | oFF

html.pin_rd(label,pin,text_high,text_low) :Led 2:Apagado

html.select(label,optTable,id) :Teste: |opti - | EnviaTeste

html.slider(label,id, min, max) 0 Envia Slider

html.inText(label,id,size) - Envia InText




Facilitador de
Interface Web

html.outText(label,text) — Imprime label+text
html.time() — Imprime o relégio interno e memdaria restante.

html.booleanState(label,id,text_true,text false) — Controle para variavel True/False

html.sensor(label, valor, formato, unidade) — Imprime valor+unidade do sensor

html.pin_wr(label,pin,text_high,text_low) — Controle de High/Low diretamente no pino

html.pin_rd(label,pin,text_high,text low) — Exibe o valor do pino.

html.select(label,optTable,id) — Selecao de um item de uma lista

html.slider(label,id, min, max) — Selecdo de um valor dentro de um faixa

html.inText(label,id,size) — Entrada de valor digitado.
Caracteres alfanumeéricose () []:;.,- _*



Uso dos controles

Por exemplo, a definicao do seguinte controle:

page = page .. html.select("Teste",{"Optl","Opt2"},"myOpts");

espera a funcao myopts dentro da tabela user.execCommand

user.execCommand = {
myOpts = function(value)
print ("myOpt:", value);

end,



Facilitador de Interface Web

* Programa principal do framework:

- mainService.lua
- Obs: Normalmente néo deve ser alterado pelo usuario

« Usuario define um maddulo para ser usado pelo “framework”.

- userScript.lua

« Arquivos auxiliares para criacao/conexao da/na rede

- configAP.lua ou configStation.lua
- Contém a conexéo do AP ou da Station.
- A configuracao fica no userScript.lua



Componentes do userScript.lua

local user = {}
user.ap={ssid="LCA-10",pwd="12345678",ip="192.168.3.1"}

—-- user.station={ssid="terra_iot",pwd="projeto_iot"}

function user.setup()

end

function user.page(html)

end

user.execCommand = {
newRequest = function() .. end,
setPin = function(pin,value) .. end,

. ——Outras fungdes dos controles do usuirio.

+

return user



AcoOes/Funcoes dos controles

html.outText(label,text)
html.time()

html.booleanState(label,id,text_true,text false) — id(value); value: O ou 1

html.sensor(label, valor, formato, unidade)

html.pin_wr(label,pin,text_high,text_low) — setPin(pin,value); pin: #pin; value: O ou 1
html.pin_rd(label,pin,text _high,text low)
html.select(label,optTable,id) — id(value); value: Posicdo da opc¢ao na lista

html.slider(label,id, min, max) — id(value); value: valor selecionado

html.inText(label,id,size) — id(value); value: Texto digitado

Obs: Id(value) — id = function(value) .... end;




Exemplo simples para
UserScript.lua



local user = {}
user.ap={ssid="LCA-10",pwd="12345678",ip="192.168.3.1"}

-— Configuracgdo do pino do LED
local gbl={ledPin = 3}

function user.setup()

gpio.mode(gbl.ledPin, gpio.OUTPUT)
gpio.write(gbl.ledPin, gpio.LOW);
end

function user.page(html)
local page="";
page = page .. html.time();
page = page .. html.pin wr("Led 1",gbl.ledPin, "ON", "OFF");
return page;
end



user.execCommand = {
—-- Fungdo chamada apds cada comando select/options, sliders e setPin.
-- E executado antes de montar a pagina HTML
newRequest = function()
-- Faz nada. ..

end,
-— Fungdo chamada para todos setPins
setPin = function(pin,value)

gpio.write(pin,value);

print("setPin_"..pin .." = " .. value);

end,

return user;



Configuracao da comunicacao
entre o NodeMCU e o PIC



Baudrate da USB no NodeMCU

So6 tem uma UART. No reset aponta para USB.
O default do NodeMCU ¢é 115200.

O NodeMCU tenta identificar diferentes baudrates logo
apos o reset.

Baseado nas mensagens enviadas logo apds o reset o
novo baurate € descoberto.

Por exemplo, pode-se acionar o botao “Heap” no
ESPlorer ate o NodeMCU responder um texto legivel.



PIC + NodeMCU

* O maior valor de baudrate no PIC gue nao da
erro de comunicacao é 57600.

 Integracao NodeMCU « PIC via UART/Serial

— Conectar o Tx/Rx no Rx/TxX:

 PIC:TX(C6) - NodeMCU:Rx2(D7)
 PIC:RX(C7) - NodeMCU:Tx2(D8)
 PIC:GND - NodeMCU:GND

- Configurar o ESPlorer, o PIC e o NodeMCU com o
mesmo baudrate, por exemplo 57600.

- Na conexao do ESPlorer, fazer o reset no
NodeMCU e acionar o “Heap” até acertar o texto.



PIC + NodeMCU

* Programacao no NodeMCU

— uvart.alt(l) e uart.alt(0)

e 1 - Redireciona a UART da USB para os pinos D7 e D8.
0 — Desfaz o redirecionamento.

— uart.setup(0,57600,8,uart.PARITY_NONE,uart.STOPBITS_1,1)
e Configura a UART

— printOn() e print0ff()
e Ativa/Desativa a saida do print().
— uart.write(O, text)

e Escreve text na UART selecionada.



PIC + NodeMCU

* Programacao PIC
— UART1 Init(57600);

* Inicializa a UART
— UART1_Data_Ready ()

* Verifica se existe alguma byte para ser lido
— UART1 Read()

* Leum byte da UART



Tarefas — Parte B

1. Controle WEB

- Ligar/Desligar LED
- Ativar/Desativar Blink
- Alterar frequéncia do Blink

2. Controle WEB + PIC

- NodeMCU - enviar comando via UART.
- PIC — Imprimir comando da UART no LCD
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