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Defini¢cdo
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Onde encontrar
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Partes principais

Introducdo
Caracteristicas e propriedades
Detalhamento elétrico

Detalhamento mecdnico

Anexos e informacdes
adicionais
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Dimensionamento







Arquivo Editar Selecdo Ver Acessar Executar Terminal Ajuda
PLATFORMIO

PROJECT TASKS

Default )

nanoatmega168

& General
© Build
o upload
© Monitor
o
o
o

A Welcome to
Home

Upload and Monitor
Clean
Clean All
® & Platform
O Program Size
© Upload EEPROM M
O SetFuses

Inspect

Libraries
© Burn Bootloader

8 Advanced
B8 Remote Development

~ QUICK ACCESS
v PIO Home
Open
PIO Account
Inspect
Projects & Configuration
Libraries
Boards
Platforms
Devices
v Debug
Start Debugging
Toggle Debug Console
Updates
Library Updates

Search project.

Platform Updates Naely

Update All
Miscellaneous
PlatformlO Core CLI

> @ 0 B

81 Default (Aula)  © tabnine W

& PIOHome X

v F

Defini¢cdo

@ W O
e Extensdo do Visual
Studio Code, que
permite carregar
algoritmos em
microcontroladores

Quick Access

October 25 W Platfo October 18 W Platfo

Vantagens:
e Integragdo com editor
de texto
e Interface simples
e Muitas funcionalidades

Recent Projects

Boards Modified & Action

v spell  Colorize: 0 variables




Como utilizar

Ao instalar a
extensdo ela pode ser
acessada na barra
lateral do VSCode



Arquivo Editar Selecdo Ver Acessar Executar Terminal
PLATFORMIO

PROJECT TASKS
&3 Default
1 nanoatmega168
@ General
Build
Upload

o
()

O Monitor

O Upload and Monitor
()

o

Clean
Clean All
@ & Platform
Program Size
Upload E| calculate program size (nanoatmega168)
Set Fuses
Burn Bootloader
® Advanced

B8 Remote Development

v QUICK ACCESS
PIO Home
Open
PIO Account
Inspect
Projects & Configuration
Libraries
Boards
Platforms
Devices
Debug
Start Debugging
Toggle Debug Console
Updates
Library Updates
Platform Updates
Update All
Miscellaneous
PlatformlO Core CLI

@ © [ @3Default(Auls)

Ajuda

Como utilizar

v Spell

Colorize: 0 variables

Para abrir a aba
principal &€ necessario
clicarem “Open”

A



Arquivo Editar Selecao Ver Acessar
PLATFORMIO

v PROJECT TASKS
Default
nanoatmega168
v @ General
Build
Upload
Monitor
Upload and Monitor
Clean
Clean All
v @@ Platform
O Program Size
O Upload EEPROM
O Set Fuses
O Burn Bootloader
B Advanced

8 Remote Development

v QUICK ACCESS

v PIO Home
Open
PIO Account
Inspect
Projects & Configuration
Libraries
Boards
Platforms
Devices

v Debug
Start Debugging
Toggle Debug Console

v Updates
Library Updates
Platform Updates
Update All

# Miscellaneous
PlatformlO Core CLI

Executar Terminal Ajuda

& PIOHome X

@ T v e o

@ Welcome to
Home

October 28 W Platfo

Search project..

Name %

®0A0 @ v > ® © [J @1Default(Aula) ©tabnine

Como utilizar

a Sho

Quick Access

October 25 W Platfo October 18 W Platfo

Recent Projects

Boards Modified 4 Action

ays agt

v Spell  Colorize: 0 variables

Divisbes PIO Home:
Home: Gerenciamento de
projetos
Project: Acesso de projetos
existentes
Inspect: Andlise de projetos
Libraries: Acesso as bibliotecas
Boards: Microcontroladores
compativeis

A



Arquivo Editar Selecao

2

Como utilizar

Ver Acessar Executar Terminal Ajuda

PLATFORMIO -~ @ PIOHome X

/ PROJECT TASKS

Default @

&7 nanoatmega168
v @ General @
Build (s
Upload
Monitor
Upload and Monitor
Clean
Clean All
v G Platform inspest
o Program Size
o Upload EEPROM
O SetFuses
© Burn Bootloader
™ Advanced

8 Remote Development

QUICK ACCESS
# PIO Home
Open
PIO Account
Inspect
Projects & Configuration
Libraries
Boards
Platforms
Devices
~ Debug
Start Debugging
Toggle Debug Console
Updates
Library Updates
Platform Updates
Update All
Miscellaneous
PlatformlO Core CLI

Q@ v > @ © [ =1Default(Aula)

¥ Followus | | @ | O

Welcome to )

Quick Access

Systems

October 28 W Platfo October 25 W Platfo October 18 W Platfo

Recent Projects
Search project..

Name 4 Boards Modified 4 Action

Projects/Proto

© tabnine v Spell  Colorize: 0 variables

Na aba Home podemos:
Criar novos projetos
Importar projetos do Arduino
IDE (outra plataforma)
Abrir projetos salvos
Abrir exemplos de projetos

A




Como utilizar

Arquivo Editar Selecdo Ver Acessar Executar Terminal Ajuda

PLATFORMIO g PIOHome X
v PROJECT TASKS
&7 Default
nanoatmega168

L1

@ General
Build
Upload
Mo Project Wizard
Upload and Monitor
cle ) ) ) » ) o . . P
- G i ST e TR Para criar um novo projeto &
@ Platform 7 .
o progamsie necessario:

0 Upload EEPROM

O SetFuses E |h
O Bootioaden Board: | Select a board (1039 available) SCO er u m n O m e
> M Advanced

qs - Selecionar o
Mmicrocontrolador
Locaion: B Use defautlocaion @ Selecionar o framework

Open

PIO Account A d 1

— rauino
Projects & Configuration

Escolher a localizagéo do

Boards .
Platforms ro eto
proj

v Debug
Start Debugging
Toggle Debug Console

Updates
Library Updates
Platform Updates
Update All

v Miscellaneous
PlatformiO Core CLI

®OA0 @ v > @ © [(] @1Default(Auls) ©tabnine v Spell  Colorize: 0 variables
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Como utilizar

Arquivo Editar Selecdo Ver Acessar Executar Terminal Ajuda

Arvore de arquivos:
src: arquivos .c/.cpp (main)
include: arquivos headers .h
lib: bibliotecas privadas
test: arquivos para unit test
platformio.ini: configuragdo do
projeto (micro, framework,
dependéncias)

®0A0 @ v > @ ¢ 37 Default (Aula)  © tabnine W v Spell  Colorize: 0 variables
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> Erros de compilagdo
> PIO Home

> Build/Compilacéo
> Upload/Carregar

> Limpar execucdo
> Monitoracgdo Serial
> Novo terminal

> Troca de projetos

Como utilizar
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Sensores




Sensor ultrassénico
e Alimentacgdo: 5V CC
Corrente de operacdo: 2mA

Angulo de efeito: 15°
Alcance: 2cm ~ 4m
Precisdo: 3mm

HC SR04

3
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HC SR04

Pinagem
VCC: Tensdo continua
GND: Aterramento
Trigger: Emite pulsos de

onda
Echo: Emite pulsos elétricos

°
ao receber sinais de onda n_c? ‘
[ Trig |
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Como funciona

H& o envio de pulsos de ondas
ultrassonicas que irdo retornar
ao colidir com um objeto.

Ao retornar a onda ir& ser

percebida pelo echo que
conseguird obter a distdncia
com base no tempo do pulso de
onda.

Sinal retorno (Echo)

Objeto

(1) Tﬁgger_J1
2) puiso __J[IIILsxoc:

(3) Echo gr——
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Algoritmo

<Arduino.h>

fine TRIGPIN

1
= ECHOPIN 2

p () {

Serial.begin(9600) ; Deﬁnigdo
dos pinos

nt distance;
long duration;

Utilizac@o do
sensor

alWrite(TRIGPIN, LOW);

HIGH);

italWrite(TRIGPIN,

digitalWrite(TRIGPIN, LOW);

Formatacdo
de dado

duration = pulselIn(ECHOPI

distance duration*0.034/2;

Serial.print("Distance: ");
Serial.println(distance);



DHTII

Sensor de temperatura e umidade
e Alimentacdo: 3~5V CC
Corrente de operacdo: 0.5 ~ 2.6mA
Faixa de temperatura: 0 ~ 50°

Precis@o temperatura: 2°
Faixa de umidade: 20 ~ 90% UR
Precisdo umidade: 5% UR
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Pinagem
e VCC:Tensdo continua
Dados: Passagem de dados

([ J
e N.C.: Nenhuma pinagem
e GND: Aterramento

DHTII

| 234




Algoritmo

e <Arduino.h>

<Adafruit Sensor.h>
e <DHT.h>
e <DHT U.h>

Definigdo
dos pinos

DHTPIN 1

e DHTTYPE DHT11

1
L

Serial.begin(9600);
dht.begi

Utilizagdo do
sensor

event;

dht.temperature().getEvent(&event);
Serial.print(F("Temperature: ")
Serial.print(event.temperature
n(F("°C"));

Formatacdo
de dado

Serial.print

dht.humidity().getEvent(&event);
Serial.print(F("Humidity: "
Serial.print(event.relative humidity);
Serial.println(F("%"));




Algoritmo

<Arduino.h>

<Adafruit_Sensor.h>

e DHTPIN 1
DHTTYPE DHT11
e TIME 1000

ed dht(DHTPIN, DHTTYPE); [enV:nanoatmegal68]
= atmelavr

nanoatmegal68
= arduino

ep
adafruit/DHT sensor librar

event;

perature() .getEve vent) ;
Serial.print(F("Temperature: "));
Serial.pr (event.temperature);
Serial.println(F

dht. hum /() .getEvent (&event) ;
Serial.print(F("Humidity: "));
Serial.print(event.relative humidity);
Serial.println(F ")) ;




Motores




PWM
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PWM

A modulac¢do por largura de pulso
(PWM), permite um sinal digital = = 5
composto por apenas 0 e 1 enviar @ |
um sinal com diferentes valores
inteiros

Ligado = nivel alto Desligado = nlvel baixo
10%

50%

of L |

I

Para isso, ele emite pequenos ciclos,
Nos quais a porcentagem de nivel (c)ﬂ ﬂ \ } H H ”
alto emitido corresponde ao valor - - U J
inteiro enviado

0%
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Algoritmo/Implementacéio

ude <Arduino.h>

ne PWM 1
MOTOR L 2
e MOTOR R 3 P t H
e TIME 1000
e SPEED 200

void setup () { Circuito eletrénico que

Serial.begin(9660);

pinMode (PWM, OUTPUT); tem seu funCiOnCImentO
et s se dd pela utilizagdo do

pinMode (MOTOR R, OUTPUT);
- PWM

void loop () {

digitalwrite(MOTOR L, LOW); +Uce

digitalWrite(MOTOR R, LOW);

analogWrite(PWM, SPEED); CH AE CH AD
digitalwrite(MOTOR L, HIGH); Motor CC
digitalwrite(MOTOR R, HIGH);

CH BE CH BD

analogWrite(PWM, -SPEED);
digitalwrite(MOTOR L, HIGH);
digitalWrite(MOTOR R, HIGH);

l—i—l
!
L

GND

analogWrite(PwM, SPEED);
digitalwrite(MOTOR L, LOW);
digitalwrite(MOTOR R, HIGH);

A



Obrigado!

Saiba mais em:

n SEMEAR - EESC/USP

O. @semear.usp

m Grupo SEMEAR - EESC USP
° Equipe Atena EESC-USP

www.semeadr.eesc.usp.br




