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Cos'e' Arduino?

Blink | Arduino 1.0
File Edit ch T Help
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Turns on an LED on for one second, then off for one second, repe
/ -'i This example code 1s 1in the public domain.
'1 void setup{} {
J /f initialize the digital pin as an output,
1 /4 Pin 13 has an LED connected on most arduino boards:
pinMode (13, OUTPUT);
~L void Toop() {
] digitalWrite {13, HIGH}: ## set the LED on
delay (1080); Af wailt for a second
digitalWrite (13, LOW); #f set the LED off
delay (1080); /f wailt for a second
H
b
] .
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OpenHardware

Documentation

OSH: Schematics, Reference Design, Board size
The Uno is open-source hardware! You can build your own board using the follwing files:

4 SCHEMATICS
T IN.PDF

BOARDSIZE
IN .DXF

» Condivisione
» Modifiche e miglioramenti
» Concorrenza



Modelli modificati
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Modelll1 economici

Al i EXpress = I'm shopping far... All Categaries m E g

Jome = All Categaries = Electronic Components & Supplies = Other Electronic Components

high quality UNO R3 MEGA328P for Arduino UNO R3 NO USB CAB
W\ . UNO RB Wik ik 939% of buyers enjoyed this product! (4141 votes) 3931 orders

\ Price: € 2,91 /piece

& . ' \ Shipping: Free Shipping to Italy via China Fost Ordinary Small Packet Flus |+
- / Estimated Delivery Time: 15-34 days (ships out within 5 business days)
s
' Cuantity: 1 — | piece (982117 pieces available)

(o I ‘ Total Price: € 2,51

W Add to Wish List » (2499 Adds)

L Mouse over to zoom in
FE'::T_LI_I_I_T_ [ Returns accepted if product not as described, buyer pays return shipping fee; ar ke
Folicy: the product & agree refund with seller. View details »



Modelll economici
AllEXpress =v | I'mshoppingfor.. All Categories m E:

dome = All Categaories > Electronic Components & Supplies = Other Electronic Components

10pcs Pro Mini 168 Mini ATMEGA168 5V/16MHz For Arduino Cor

wrdrdrdrd 100.0% o buyers enjoyed this product! (34 votes) A7 orders

/ BATE
lﬁﬁ

Frice: 1280 Het (10 pieces [lot €1 22/ piece )
E:ﬁ_’_ﬁf“”t € 12 16 /10t (& days left

| Save more on the app =

<@ N
my =) —@ .!',.-
m ¥

Shipping: Free Shipping to Italy via China Fost Registered Ajr Mail [+
Estimated Delivery Time: 15-34 days (ships out within 7 business days)
Quantity: 1 = | lot (31 lots availahle)

ATM EGA168 5V 16MHZ Total Price: € 12,16

PRSI __BuyNow

. Mouse overto zoom in W Addto Wish List ~ (75 Adds)



Open Source

 Modificabile

* Nuove feature
* Nuove librerie
e Portabile su altre architetture




Open Source

Blink | Arduino 1.0
File Edit etch

Blink

i* N
Elink
Turns on an LED on for one second, then off for one second, repe

This example code is in the public domain.
*

vold setup() {
4/ initialize the digital pin as an output.
44 Pin 13 has an LED connected on most Arduino boards:
pinMode (13, OUTPUT);

void Loop(d {
digitalWrite (13, HIGH): £/ set the LED on

delay (1800] 4 wait for a second
digitalWrite (13, LOW}; F// set the LED off
delay (1000); /¢ walt for a second
}
4 L3

IDE



Arduino Core

int ledFin = 13 f4 LED conmected to digital pin 13
ff The sertup() mechod runs once, wvhen the sketch starts
wold setup() )

inlctlalize the diglcal piln a3 an oucput:
pinMode{ledPin, OUTPUT) :

ff the loop() method rans over and over again,

£/ as long as the Arduino has power

woid Loop( )

i
digitalWricte(ledPin, HIGH) ; f¢ get the LED on
delay(200) Jf WAlt Lok a4 second
digitalWrite(ledPin, LOW): A4 aet the LED off
delay(500) f4 wait for a second

Wiring

Librerie



Standard

)

Arduino Core (Wiring e librerie)
Tendono a diventare uno standard
Per le piattoforme di prototipizzazione
E piccoli microcontroller.




Scalabile verso 1l Basso

D5, AD
*D3, A3
D4, A2

GND

D# = Digital (* = PWM)
A# = Analog In

Attiny85: AVR



Scalabile verso l'alto

f’g/;\}g‘, Maple Mini ¢ |V|ap|e Mini
'\\!ﬁﬁh'\ o

« Adattamento

e Arch: ARM STM32
 Cortex MO

« STM32duino

* Programmabile con
ARM STM32 codice e IDE Arduino




Design originali

poriog eEEEii5ss » Teensey 3.1

v un

i » Scheda originale

PWM Pins

analogWrite
analogiiriteRes

I@  Teenseyduino
e  Cortex M4 32 BIT
e 64K RAM invece che 16k

Touch Sense
Pins
touchRead

Serial Ports -Liﬂ * ..
Ss::g gcﬁmmwmmhmmgzz Es
- g2 B gemy i * 5vtollerante
e
I12C Port (a3~ - 5_ 3§
Wire Library | Eftﬁfﬂﬂgﬁ =E . .
SPI Port '8 B : Zanalog-dlgltal
s CAN Bus

SPI Library



Schede standard

"j‘“l i Exp ress = I'm shopping for... All Categaries

Home = All Categories = Electronic Components & Supplies = Other Electronic Components

STM32F103C8T6 ARM STM32 Minimum Systerr

#ede e b & 100.0% of buyers enjoyed this product! (262 votes)

Price: € 2171 { piece

Sorry, this item is no longer available!

Click to view more Other Electronic Components products

i) s & Add to Wish List v (344 Adds)

Buyer Protection

™ Full Refund if you don't receive your order
[ Full or Partial Refund | if the item is not as described

. Mouse overto zoom in

> PSP



Famiglie differenti

* NodeMCU

« WiFi SOC ESP8266

« TCP/IP IEEE 802.11 b/g/n Wi-Fi
 32-bit RISC CPU

e Lua C++ Python

« Esp8266 / Arduino

 Internet of Things

e Librerie Arduino
(in sviluppo!)




Integrated Development
Enviroment

Arduino Duemilanove or Diecimild
Arduino Mano

i Definiamo un altro led Arduino Mega or Mega 2560
= 0 // Variabile richiambile nel corsoc dell'esecuj Auto Format Ctrl4T Arduino Mega ADK
B Archive Sketch Arduino Leonardo
// the setup routine runs once when you press reset: sketch_oct23a | Fix Encoding & Reload Arduino Micro
uold i:i:}:;hze the dicital oin as an outout Bvoid setup() { | Serial Monitor Ctri4+Shift+M J
;;inI.Iode;[l 1, ']I_i'IPU i -'.,-" ngilit.aiano en.lt).ra.lvibi i LED AP S Arduino Mini
3 Arduino Ethernat
s Arduino Fio
Bvoid loop(} { | Programmer: "&vRISP mk" » P e

A7 PUt ¥our Ml 5 e Bootloader

// the loop routine runs over and over again forever:
void leop() { 1 : ]
digitalWrite d CH) ; '/ turn the LED on (HIGH is the vol Lll}"pad Arduine

delay ( I wait for a second Arduino Pro or Pro Mini
digitalWrite|led 0  turn the LED off by making the 1 =
Arduino NG or older

delay (br // wait for a second

digit Arduino Robot Control
Arduino Robet Motar

Arduino Germma

LilyPad Arduino USE

// turn the LED on (HIGH is the vol
wait for a second
 turn the LED off by making the

ATLiNY =5 series
ATtiny x4 series
ATtiny =61 series

ATtiny =7 series

it pre-1.° . ATEINY =B series
WARNIMNG: Error loading hardws

-- Keyword completion (“N°P) match 2 of 4

[ |day:vim | = slides:oosplash | 2 blinks:vim | =l eaman:bash | [ bg

Editor Compilazione




Compilatori

* GCC-AVR: Compilatore

« AVRDUDE: Caricare il
software

 Makefile: arduino-mk

 Eventuale: Ino -
Arturo




Non IDE

/* Blink without Delay
Class: definizione di una classe LED.

[ )
L'oggetto LED integra i dati (proprieta') del led con i metodi (le funzionmi). VI | I I / N a | I O / E | I Ia CS

* f

il numerc del LED pin

stato attuale del LED

milliseconds di intervalleo nel lampeggiare
illis ; //precedente cambio di stato

' D t I
Constructor: come viene instanziato un oggetto facente parte della classe . O r a I e

int pin, leng ti

utilizzando millis() ‘ e e ro
Iy —

» Ctags

// Una funzione facente parte di una classe prende il nome di “"metodo” della ste

e Sintassi

// Illumina il ledB secondo un intervallo passato come argomento

shaloyt Millis > interwval
save the last time you blinked the LED
1illis = millis|();

off turn it on and vice-versa:
Inverti il LED

set the LED with the ledState of the variable:
digitalWrite|

due led dalla classe

[l books : bash




Arduino Ide

=

Blink | Arduino 1.0
File Edit Sketch Tools Help

Blink

¥ -
Blink
Turng on an LED on for one second, then off for one second., repe

This example code is in the public domain.
*

void setup() {
A4 1nitialize the digital pin as an output.
Af Pin 132 has an LED connected on most Arduino boards:
pintode (13, OUTPUT):

T

void Toop(} {
digitalwrite(l3, HIGH); s/ set the LED on

delay (1000); A walt for a second

digitalwWrite(l3, LOW); /A set the LED off

delay (1000) ; /f walt for a second
ks

Arduino Uno on fdewtwd SR 1

Multipiattaforme

Basato su Processing
(Java)

Gestisce le schede
No completamento
Tutto integrato
Molto semplice



SublimeText

class) = Sublime Text (UNREGISTERED)

File Edit Selection Find View Goto Tools Project Preferences Help [ . Fre ewa re

New Sketch
Sketchbook

<. | Completamento

Show Sketch Folde

automatico

Upload by Using P
Build Options

Board

Board Options ° M M
Programmer I l I a S S I
Burn Bootloader

Serial Port
Serial Monitor

1 s ° °
<= | + Espandibile
_ Archive Sketch

Preferences

I digitalRead Arduino digitalRead Language

digitalWrite Arduino digitalWrite
f digitalwrite
gl digitalRead Help

digitalWriteFast

digitalReadFast

digitalPinHasPWM

digitalPinToInterrupt
Leastate = ! Ledst

References

Column 11 -' Arduino




IDE Avanzate

ravigake Search Projeck Run Arduino Window Help

XY BT 1 ESCEER. FORat .
| | blink_5_Funzianiing [ blink_1_variabili.ino 3 o ECI I pse

- - // Loop
> // the loop routine runs over and over again f
“wvoid Loop() { o )
& digitalwrite(led, HIGH); // turn the LED of @ PI AVR / A d
delay(breve]; S wait for a se u I n r u I n O
) digitalWrite(led, LOW); // turn the LED o
delay(breve]; S wailt for a se .
s apsnca ses oo oo of @ EAItOr completo
delay(lunga); Jf walt for a se
5 & digitalwrite(led, LOW); J/ turn the LED o
delay(Llungal; o .
} Compil
» Compilazione
<l

Properties Problems Serial moniter view Bl Consele 52

sketchbook_and o U p I O a d

CDT Bmld Consale [Blink]

debug frame 344 o]
.debug_str 780 o]
.debug_loc 555 o]
.debug_ranges 128 o]
Total =t=1eT

Finished building target: Blink
I <= = ]

| Writable

/blink_1_variabili/blink_1_v=




IDE per bambini

Scratch for Arduino

':.:andu si clicca su * P rog rammaz I one

D 110 R visuale

CTY valore del sensore Analogd

aqpisabiand = || * Versione custom
S — Arduino

valore del sensore Analogd

invia a tutti notte | ° Dal 6 annl |n Su

spegni relée 11

-t



Arduino Live

. Utente utente su arduino ku buntu®

& Cerca: || ]

Arduino IDEv. 1.xe 1.6

g « ESPtool e NodeMCU firmware
- * Sublime Text + Steno
;EL.L;? o « Sda Scratch For Arduino
e Processing:

E guarda

s ot * Eclipse for Arduino:

e - * Git con esempi di Andrea
63 l:IEEilm:aﬁule:rlsione . L. .

g  Logic Digital Analizer

@@ =9 Arduino - Blink/blink_1_variabili/blink_1_v




http://lab.piffa.net

 Arduino Live: adatta a
laboratori e corsi

Lab Arduino

o

w
ocumentazione & materiali per il corsa di elettranici
” esercizi, gli eventuali schemi dei circuiti per breadbr

E' stato attivato un forum di discussione e una maili

* Esercizi di esempio tramite GIT

T2l d=) sont=ru s Schemi degli esercizi.

e Esercizi Arduino

Lab Arduino # Scratch esempi per Scratch far Arduing
= Argomenti Lezioni « Faorum di discussione
= Risorse o Wiki

= Alfri formati scaricahili
= Ricerca nejtesti

Argomento successivo Argomenti LEZioni ﬂ

e Esercizi Scratch

1 Lista materiali o _ o _ _
e Lezioni del Lunedi’ e Lezioni del Giovedi

e Forum
e Wiki
e Corsi

Questa pagina

Mostra sorgente

Risorse
Ricerca veloce

s Lista componenti utili

Vai
s Kit base per studenti da Seuro
Inserisci un termine di ricerca un ¢ Kit base per studenti da 25euro
o, classe o nome di funzione s Accessari e strumenti utili

& Testi consigliati

s Linux Live Kubuntu con software per Arduing
= Slides della Presentazione del corso:
» Argomenti leziani
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