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Definizione

DIPARTIMENTO DI INGEGNERIA
INDUSTRIALE E DELLINFORMAZIONE

* Un Sistema Embedded :

—E un sistema la cui funzione principale
non ¢ il calcolo,

— Ma che é controllato da un computer
che e tuttuno con esso.
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Compressor control

Alarm

Display

The

embedded RN
computer

Actual temperature

Human
interaction

Networked
interaction
(maybe!)

Required temperature
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Window control buttons

Window stall sensor

Window motor

Lock control

Open door sensor

Lock actuator
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On/off
switch

Player 1 paddle

ZIONE

‘Score’ LED

Ping Pong Elettronico

The embedded computer,
a Microchip 16LF84A

Ball flight LEDs

‘Out-of-play’ LED
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Veicolo Autonomo
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= s Microprocessori @ Microcontrollori

INDUSTRIALE E DELLINFORMAZIONE

* || microprocessore € un processore integrato
In un unico chip di silicio.

* | microcontrollori sono utilizzati per la
realizaione di sistemi embedded.

* || microcontrollore € un microprocessore con
periferiche integrate.
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Da sinistra a destra: PIC 12F508, PIC 16F84A, PIC 16C72,
Motorola 68HC05B16, PIC 16F877, Motorola 68000
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DIPARTIMENTO DI INGEGNERIA 2
INDUSTRIALE E DELLINFORMAZIONE Ardulno

 Open Source Hardware, schema circuitale
disponibile.

« Economico.

* Open Source Software.

« Diffuso con diversi progetti disponibili.
« Extra HW Disponibile.
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SCUOLA POLITECNICA E DELLE SCIENZE DI BASE

INDUSTRIALE E DELLINFORMAZIONE Arduino Duemilanove (2009)
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DIPARTIMENTO DI INGEGNERIA 2
INDUSTRIALE E DELLINFORMAZIONE Arduino Uno
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INDUSTRIALE E DELLINFORMAZIONE Arduino Meaa 2560
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Arduino on breadboard
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Arduino Nano
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Ardweeny

= Biia Iioe 120 mans
Slcill Level: Beginner (2;5)
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N Ardweeny 1.0 Schematic
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INDUSTRIALE B ey
o@ Blink | Arduino 0022 M=1E3

File Edit Sketch Tools Help

_.'"I* )

Elink

Turns on an LED on for one second, then off for one second, repeatedly.
The circuit:

* LED connected from digital pin 13 to ground,

* Note: On wost Arduino boards, there iz already an LED on the hoard 22

connected to pin 13, so you don't need any extra components for this example.

Created 1 June 2005
By Dawvid Cuartielles
http://arduino.ce/en/Tutorial /Elink

hased on an orginal by H. Barragan for the Wiring ifo board

*7

int ledPin = 13; /4 LED connected to digital pin 13 W
£ b4
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DIPARTIMENTO DI INGEGNERIA i
INDUSTRIALE E DELLINFORMAZIONE Ardu.no Language

Sintassi C like, ma semplificata
Corrispondenza numeri-pin

Trades efficience for ease of use

* Facile da imparare ma potente

* Molti esempi gia svolti

* Facile riutilizzo di codice c

* Librerie possono essere riscritte in C++
* Molte librerie disponibili in rete
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L —
int ledPin = 13; // LED connected to digital pin 13

// I1 metodo setup() viene richiamato una sola volta allo start
void setup() {
// inizializzazione del pin digital in output
pinMode(ledPin, OUTPUT);
}
// il metodo loop() esegue continuamente,

// fintanto che arduino é acceso

loop ()

{
digitalWrite(ledPin, HIGH); // accende il LED

delay(500); // aspetta mezzo secondo
digitalWrite(ledPin, LOW); // spegne il LED

delay (500); // aspetta mezzo secondo

I —
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const byte ledPin = 13;
const byte interruptPin = 2;
volatile byte state = LOW;

void setup() {
pinMode(ledPin, OUTPUT);
pinMode(interruptPin, INPUT_PULLUP);
attachlnterrupt(digitalPinTolnterrupt(interruptPin), blink, CHANGE);

}

void loop() {
digitalWrite(ledPin, state);

}

void blink() {
state = !state;

}
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attachinterrupt(digitalPinTolnterrupt(pin), ISR, mode);

mode:

* LOW to trigger the interrupt whenever the pin is low,

* CHANGE to trigger the interrupt whenever the pin
changes value

* RISING to trigger when the pin goes from low to high,
*  FALLING for when the pin goes from high to low.
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