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06 oct 2016

Carte électronigue

W, * ‘nano v3.0°

i « ATmega328p

GRAVITECH.US -

 (FTDI/CH340/...)
* Pins (ana, digit)
« USB (ou non)
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E| Arduino - 0011 Alpha

* Configurer

'
£

Ve
L ]
» Ecrire le programme
The hasic Arduino example. Turns on an LED on for one second,
then off for one second, and s0 on... We use pin 13 because,
depending an wour Arduino hoard, it has either a built-in LED
ar a built-in resistor so that wou need only an LED.

%= % % % % % % %

http: AAma, arduino. ccenTutorial /Blink

o Compiler

b
int ledPin = 13; A4 LED connected to digital pin 13
/7 /7
woid setup() S run once, when the sketch starts ' I e eve rser
pinMode (TedPin, OUTPUTY; S/ sets the digital pin as output
H
woid Toop() A4 run over and over again

digitalWrite(ledPin, HIGH}; /7 sets the LED an
delayfooofl; F4 waits for a second
digitalllriteledPin, LOW); S sets the LED off
delay (1000%; F4 waits for a second

« Communiquer
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Historique

* Interaction Design
Institute lvrea

e Bar di Re Arduino
 Arduin d’'lvrea

* lvrea (40 km N Turin;
100 km W Milan ; Val
d’Aoste)

Arduino d'lvrea
(Civica raccolla stampe - Milano)
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Motivations

Educatif
Bon marché
Facile
(existant jugé trop cher/pas assez puissant)
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Choix du microcontroleur

* AVR de Atmel
* (pas PIC de Microchip ou autre)

* Programmable a partir d'un PC
- Lien série - USB
- Eeprom
- Bootloader (Avrdude)
- Compilateur gcc
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Exemple ATmega328p

* 8 bits AVR ('Risc’, Harvard modifie)

« 32 KB flash (programme) + 2KB ram (+1KB)
e« 20 MHz (20 MIPS)

* 131 instructions (multiplication)

« 32 registres

« ADC 10 bits, timers, counters, I2C, SPIl, USART
* ... (>600 pages de doc ; 2 euros chez Farnell)
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Autres : ATtiny13/ATtiny85

e 1 KB/8 KB de flash
e Bus serie
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Langage

* ‘Processing’
o« ~ C/C++ & librairie
o Structure & API simple
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Structure d'une application

* Void setup()

{
}

* Void loop()

{
}
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API

* pinmode(digital/analogique)

 Digital/analogique read/write()

* Delay()
* Interrupts
e Serial

o hitps://www.arduino.cc ->Learning->Reference
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https://www.arduino.cc/

Ecosysteme

» Succes
 — pouquins, 'breakouts’, librairies, clones
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Oul mais...

 Portabilité discutable
* Un peu brolesque
e Pas tres transparent
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Pins multifonctions

. D, GND, osc.
* |/O digital/analo

TH T Heeor——{ W]

TH RDHPcNTie——{ RX
FTOI Basie

PINOUT DIAGRAM

* bUS

A -Elrca—e

5 HEmrcs—e

A\ 3.35¢ - 13V for 3.3 model
5212V for SV model
TX HecintizH X0

e (Interruptions)
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'‘Detalls’

 Consommation
* Timing serré

e Bus I2C, SPI

« UART
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Sans IDE (sans Arduino)

» Gcce (+libe)
- Cvs C++ (ex : String...)

- Avr-gcc -mmcu=atmega328 -0Os -o x.elf x.c

* Avrdude (bootloader — SPI)

- avrdude -c¢ arduilno -p atmega328P -P /dev/ttyUSBO -b 57600 -U flash:w:x.elf

. RTOS (?)
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Documentation abondante

Datasheet
Architecture (instructions)
Application notes
Bouquins
Internet
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