EinfUGhrung Arduino

Boards, Microcontroller und Entwicklungsumgebung




EintGhrung Arduino

* Kurze Geschichtsstunde
* Uberblick zu den unzahligen Boards

* Aufbau der Arduino-Hardware

* Microcontroller Crash-Kurs
 Arduino IDE

* Aufbau eines Arduino Programms



Kijlre o

* 2005 erstes Arduino Board

* Gunstige Hardware

* Simple Entwicklungsumgebung
* Erweiterbar durch Shields

* 2015 Rechtsstreit
— Arduino =) Genuino

»Arduino Board - Serial Interface“ by arduino.cc is licensed under CC BY-SA 3.0

 Arduino.cc


https://www.arduino.cc/
https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/

Arcdljinio boatls | N

" DIGITAL (PWM~)]
L W!

SMD EDITION

s @@ UNO Jo

HN"

"""‘F: ARDUINO

LT RN

~

£

¥

=y

’llllll!l\

ARDUINO.ORG
MADE IN ITALY

W‘
OrmamMmSTETLIW 4
CCCCC I

ARDUINGD . CC
IXREEEEL)

i
d Ey

3.3V
5V
Vin

RESET

~Arduino Uno Board”“ by arduino.cc is licensed under CC BY-SA 3.0 »Arduino Uno SMD Board“ by arduino.cc is licensed under CC BY-SA 3.0



https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/
https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/
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»Arduino Uno Board“ by arduino.cc is licensed under CC BY-SA 3.0

»Arduino Duemilanove Board“ by arduino.cc is licensed under CC BY-SA 3.0



https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/
https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/
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Power uber USB oder 7-12V
Programmierbar tber USB
16 MHz Takt

32KB Flash (0.5KB Boot)

2 KB SRAM

1 KB EEPROM

14 digitale I/O Pins

6 analoge Eingange


https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/

Ardliiro Boa s Legn o

* Power uber USB oder 7-12V
* Programmierbar Uber USB
\OGM * 16 MHz Takt
| T . 32KB Flash (4KB Boot)
* 2.5 KB SRAM
* 1 KB EEPROM
* Direkte USB Verbindung zu pC
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»Arduino Leonardo Board“ by arduino.cc is licensed under CC BY-SA 3.0


https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/

Arduino Boards - die Kleinen

Mini Nano
* Power 7-9V * Power 7-12V
e Kein USB e oder USB 5V

e Arduino Uno e Arduino Uno

»Arduino Mini“ by arduino.cc is licensed under CC BY-SA 3.0
Digispark

* Power 7-12V
* oder USB 5V
* ATTiny85

Micro

* Power 7-12V
e oder USB 5V
* Arduino Leonardo

~Arduino Micro“ by arduino.cc is licensed under CC BY-SA 3.0 »Digisparks® by tharindurcis licensed under CC BY-NC-SA 2.5


https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/
https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/
https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/
http://www.instructables.com/id/DIGIKEYPAD-DigiSpark/
https://creativecommons.org/licenses/by-nc-sa/2.5/

e lae Blae g | gien geaa=eialg

Mega » Watterott

* Power 7-12V .

» oder USB e Adafruit

e 256KB Flash . Oli

« 8KB SRAM Imex

* 4KB EEPROM » Seeed Studio

. * Sparkfun

Lilypad
* Wearables * TinyCircuits

 Nahen statt loten

e versch. Varianten ° Pololu

~Arduino Lilypad“ by arduino.cc is licensed under CC BY-SA 3.0


http://www.watterott.com/index.php?page=search&page_action=query&desc=on&sdesc=on&keywords=wattuino&x=0&y=0
https://www.adafruit.com/category/17
https://www.olimex.com/Products/Duino/AVR/open-source-hardware
https://www.seeedstudio.com/category/Arduino-c-1001.html
https://www.sparkfun.com/categories/103
https://tinycircuits.com/collections/all
https://www.pololu.com/
https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/
https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/
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»GPS Shield“ by Sparkfun is licensed under CC BY 2.0 »CAN-Bus Shield“ by Sparkfun is licensed under CC BY 2.0

»GSM Shield“ by arduino.cc is licensed under CC BY-SA 3.0


https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/
https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/
https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by/2.0/
https://creativecommons.org/licenses/by/2.0/
https://creativecommons.org/licenses/by/2.0/
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»Arduino Uno Board“ by arduino.cc is licensed under CEBY-SA 3.( |



https://www.arduino.cc/
https://creativecommons.org/licenses/by-sa/3.0/

Arduino Hardware
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Microcontroller Crash-Kurs

* Ein pCist wie ein kompletter kleiner Computer
* CPU - 16MHz, 131 Befehle (meist single cycle)

* FLASH - 32KBytes, davon 0.5KBytes Bootloader
* SRAM - 2KBytes, Arbeitsspeicher

* EEPROM - 1KBytes, Datenspeicher

* Schnittstellen
- 1/0 Pins, analoge Eingange, RS232, I°C, SPI, externe Interrupts




Microcontroller Crash-Kurs

* ATMega328P - Arduino Uno, USB uber Zusatz-IC
* ATMega32u4 - Arduino Leonardo, USB direkt
* ATMega2560 - Arduino Mega

* ATTiny85 - Digispark und alles was winzigst ist

* Atmel gekauft durch Microchip


http://www.microchip.com/wwwproducts/en/ATmega328p
http://www.microchip.com/wwwproducts/en/atmega32u4
http://www.microchip.com/wwwproducts/en/atmega2560
http://www.microchip.com/wwwproducts/en/attiny85

Arduino IDE

* Entwicklungsumgebung fur alle Arduino Boards

* Direkte Verbindung mit Arduino uber USB (seriell)
* Beinhaltet Compiler, Flasher und serielle Konsole
* Viele Beispiele mit an Bord

* Erweiterbar durch unzahlige Bibliotheken von Shield-
Herstellern

* https://www.arduino.cc/en/Main/Software


https://www.arduino.cc/en/Main/Software
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sketch_jan30a | Arduino 1.85
File Edit Sketch Tools Help

sketch_janala

void setup() | ~
// put your setup code here, to run once:

void loop() |
J/ put your main code here, to run repeatedly:

. Maximim is

Arduing Leanardo oan COM1




Autbau eines Arduino Programms

#define LED_PIN 13 // Pin number attached to LED.

void setup() {
pinMode(LED_PIN, OUTPUT); // Configure pin 13 to be a digital output.

J

void loop() {
digitalWrite(LED_PIN, HIGH);  // Turn on the LED.
delay(1000); // Wait 1 second (1000 milliseconds).
digitalWrite(LED_PIN, LOW);  // Turn off the LED.
delay(1000); // Wait 1 second.

J
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