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● Maximo Banzi 2005
● Un bar le da nombre
● Made in Italy
● Computación fisica
● Precio objetivo 30$
● 100% free source

David Cuartielles
Gianluca Martino
Tom Igoe
David Mellis
Massimo Banzi

Introducción a Arduino: Historia
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http://www.google.com/url?q=http%3A%2F%2Fspectrum.ieee.org%2Fgeek-life%2Fhands-on%2Fthe-making-of-arduino%2F0&sa=D&sntz=1&usg=AFQjCNHOHp5dh3N90U5Y4oAPmnAGh9Yjkw
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Uno
Leo
Ethernet
Mega
Mini
Pro
Lilypad
Bluetooth

ElCacharreo.com BBAA 2012

300.000 en Mayo de 2011



Introducción a Arduino: Futuro

● Due: ARM 32bits (Presentada 22/10)
● Wifi
● Android ADK
● ...

ElCacharreo.com BBAA 2012



¿Dónde comprar?

● http://store.arduino.cc

● http://www.bricogeek.com/shop/

● http://www.cooking-hacks.com/

● http://shop.voipminic.com/

● ...

ElCacharreo.com BBAA 2012

http://www.google.com/url?q=http%3A%2F%2Fstore.arduino.cc&sa=D&sntz=1&usg=AFQjCNGTzVZ2AGrxb6fWbvqmKKDm1_KIEg
http://www.google.com/url?q=http%3A%2F%2Fstore.arduino.cc&sa=D&sntz=1&usg=AFQjCNGTzVZ2AGrxb6fWbvqmKKDm1_KIEg
http://www.google.com/url?q=http%3A%2F%2Fwww.bricogeek.com%2Fshop%2F&sa=D&sntz=1&usg=AFQjCNH8F8i5gD0NknzbyNMM2FaYW_dHdg
http://www.google.com/url?q=http%3A%2F%2Fwww.bricogeek.com%2Fshop%2F&sa=D&sntz=1&usg=AFQjCNH8F8i5gD0NknzbyNMM2FaYW_dHdg
http://www.google.com/url?q=http%3A%2F%2Fwww.cooking-hacks.com%2F&sa=D&sntz=1&usg=AFQjCNGnVRGoDc8FuYKOSNtSZFNFvSxVtg
http://www.google.com/url?q=http%3A%2F%2Fwww.cooking-hacks.com%2F&sa=D&sntz=1&usg=AFQjCNGnVRGoDc8FuYKOSNtSZFNFvSxVtg
http://www.google.com/url?q=http%3A%2F%2Fshop.voipminic.com%2F&sa=D&sntz=1&usg=AFQjCNF5UTVKvINXQj_zffs4yNcUOMHHeQ
http://www.google.com/url?q=http%3A%2F%2Fshop.voipminic.com%2F&sa=D&sntz=1&usg=AFQjCNF5UTVKvINXQj_zffs4yNcUOMHHeQ


Introducción a Arduino: Futuro

Makers

ElCacharreo.com BBAA 2012

MakeProjects Instructables

http://www.google.com/url?q=http%3A%2F%2Fmakeprojects.com%2F&sa=D&sntz=1&usg=AFQjCNGJublwmRkrl_GabUIzgblAaVgpnQ
http://www.google.com/url?q=http%3A%2F%2Fmakeprojects.com%2F&sa=D&sntz=1&usg=AFQjCNGJublwmRkrl_GabUIzgblAaVgpnQ
http://www.google.com/url?q=http%3A%2F%2Fwww.instructables.com%2F&sa=D&sntz=1&usg=AFQjCNFNIgVbRkpSQmmB0iI76xNI6Q1Zrg
http://www.google.com/url?q=http%3A%2F%2Fwww.instructables.com%2F&sa=D&sntz=1&usg=AFQjCNFNIgVbRkpSQmmB0iI76xNI6Q1Zrg


Introducción a Arduino: Futuro

¿Gratis como la cerveza?

ElCacharreo.com BBAA 2012

software libre hardware libre

ejemplo
como montarlo

http://www.google.com/url?q=http%3A%2F%2Fes.wikipedia.org%2Fwiki%2FSoftware_libre&sa=D&sntz=1&usg=AFQjCNEJBHW9wp3cQ2XYGU913VSZL2c6bA
http://www.google.com/url?q=http%3A%2F%2Fes.wikipedia.org%2Fwiki%2FSoftware_libre&sa=D&sntz=1&usg=AFQjCNEJBHW9wp3cQ2XYGU913VSZL2c6bA
http://www.google.com/url?q=http%3A%2F%2Fes.wikipedia.org%2Fwiki%2FHardware_libre&sa=D&sntz=1&usg=AFQjCNEOqF29IFZ_1ULFR0YyH-DeboQHTQ
http://www.google.com/url?q=http%3A%2F%2Fes.wikipedia.org%2Fwiki%2FHardware_libre&sa=D&sntz=1&usg=AFQjCNEOqF29IFZ_1ULFR0YyH-DeboQHTQ
http://www.google.com/url?q=http%3A%2F%2Fmayhewlabs.com%2FwebGerber%2F&sa=D&sntz=1&usg=AFQjCNE1qEZ_bQMu7QhX6eBm1VisXEeqXA
http://www.google.com/url?q=http%3A%2F%2Fmayhewlabs.com%2FwebGerber%2F&sa=D&sntz=1&usg=AFQjCNE1qEZ_bQMu7QhX6eBm1VisXEeqXA
http://www.google.com/url?q=http%3A%2F%2Fwww.instructables.com%2Fid%2FThe-Ardweeny-the-little-friend-of-the-Arduino-an%2F%3FALLSTEPS&sa=D&sntz=1&usg=AFQjCNH-5b85uDpJYildvfBwbP7NttxxbA
http://www.google.com/url?q=http%3A%2F%2Fwww.instructables.com%2Fid%2FThe-Ardweeny-the-little-friend-of-the-Arduino-an%2F%3FALLSTEPS&sa=D&sntz=1&usg=AFQjCNH-5b85uDpJYildvfBwbP7NttxxbA
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Hablando de 
Hardware

ElCacharreo.com BBAA 2012

Trabajo colaborativo

Hablando de Colaboración

https://docs.google.com/spreadsheet/ccc?key=0AsCUiP6WbJIvcG8xalA3QVdmb3JVT0ptWE9VNC02WEE&hl=en_US#gid=0
https://docs.google.com/spreadsheet/ccc?key=0AsCUiP6WbJIvcG8xalA3QVdmb3JVT0ptWE9VNC02WEE&hl=en_US#gid=0


Introducción a Arduino: Futuro

Free University?

ElCacharreo.com BBAA 2012

● Udacity: Sebastian Thrunel 

● Coursera: Stanford, Berkeley y Michigan. 

● Mit: 6002x sobre electrónica y circuitos. ¡¡Certificados!!

● Khan academy: 3000 vídeos 

● Yale Open Courses: fisica, quimica, idiomas, historia, ….

http://www.google.com/url?q=http%3A%2F%2Fwww.udacity.com%2F&sa=D&sntz=1&usg=AFQjCNHtQUHk80nkJPMwWWkx2niTdsR9SQ
http://www.google.com/url?q=http%3A%2F%2Fwww.udacity.com%2F&sa=D&sntz=1&usg=AFQjCNHtQUHk80nkJPMwWWkx2niTdsR9SQ
http://www.google.com/url?q=https%3A%2F%2Fwww.coursera.org%2Faccount%2Fwelcome&sa=D&sntz=1&usg=AFQjCNFDnMYG74iH16FBLhJ4qgXkUT-WBw
http://www.google.com/url?q=https%3A%2F%2Fwww.coursera.org%2Faccount%2Fwelcome&sa=D&sntz=1&usg=AFQjCNFDnMYG74iH16FBLhJ4qgXkUT-WBw
http://www.google.com/url?q=https%3A%2F%2F6002x.mitx.mit.edu%2F%23&sa=D&sntz=1&usg=AFQjCNHg88bUMyBLocBm57TzSzgUSeAhbQ
http://www.google.com/url?q=http%3A%2F%2Fwww.khanacademy.org%2F&sa=D&sntz=1&usg=AFQjCNHrPZ1ZEeoruHUUUl6j3E7itzem3Q
http://www.google.com/url?q=http%3A%2F%2Fwww.khanacademy.org%2F&sa=D&sntz=1&usg=AFQjCNHrPZ1ZEeoruHUUUl6j3E7itzem3Q
http://www.google.com/url?q=http%3A%2F%2Foyc.yale.edu%2Fcourses&sa=D&sntz=1&usg=AFQjCNFSYAwDQyUfHLt0wIsAhuJtcz2UEg
http://www.google.com/url?q=http%3A%2F%2Foyc.yale.edu%2Fcourses&sa=D&sntz=1&usg=AFQjCNFSYAwDQyUfHLt0wIsAhuJtcz2UEg


Introducción a Arduino: Proyectos

Alimentador de mascotas activado por twitter

ElCacharreo.com BBAA 2012

http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fblog%2F2012%2F03%2F08%2Ffeeding-the-dog-over-twitter%2F&sa=D&sntz=1&usg=AFQjCNGnZHNxtzm6__8gq-2N3Vbtj2uSuw
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fblog%2F2012%2F03%2F08%2Ffeeding-the-dog-over-twitter%2F&sa=D&sntz=1&usg=AFQjCNGnZHNxtzm6__8gq-2N3Vbtj2uSuw
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Cafetera que twittea

ElCacharreo.com BBAA 2012

http://www.google.com/url?q=http%3A%2F%2Fsocialcoffee.morelab.deusto.es%2F1%2Farchives%2F02-2012%2F1.html&sa=D&sntz=1&usg=AFQjCNHrN6J50Eb9UaN_eEo3pvHf-llXbg
http://www.google.com/url?q=http%3A%2F%2Fsocialcoffee.morelab.deusto.es%2F1%2Farchives%2F02-2012%2F1.html&sa=D&sntz=1&usg=AFQjCNHrN6J50Eb9UaN_eEo3pvHf-llXbg


Introducción a Arduino: Proyectos

Impresoras 3D: PrintrBot, RepRap, ...

ElCacharreo.com BBAA 2012

http://www.google.com/url?q=http%3A%2F%2Fprintrbot.com%2F&sa=D&sntz=1&usg=AFQjCNGk3oamQYdm9pCmA69AVR5HlV6G1w
http://www.google.com/url?q=http%3A%2F%2Fwww.reprapcentral.com%2Fvmchk.html&sa=D&sntz=1&usg=AFQjCNGEY-IcEKHVrFjrOn16bTJtETMKnw


Introducción a Arduino: Proyectos

Impresoras 3D: 
CrowdFunding

PrintrBot

¿Financiación?

ElCacharreo.com BBAA 2012

http://www.google.com/url?q=http%3A%2F%2Fprintrbot.com%2F&sa=D&sntz=1&usg=AFQjCNGk3oamQYdm9pCmA69AVR5HlV6G1w
http://www.google.com/url?q=http%3A%2F%2Fprintrbot.com%2F&sa=D&sntz=1&usg=AFQjCNGk3oamQYdm9pCmA69AVR5HlV6G1w
http://www.google.com/url?q=http%3A%2F%2Fwww.kickstarter.com%2Fprojects%2Fprintrbot%2Fprintrbot-your-first-3d-printer%3Fref%3Dcard&sa=D&sntz=1&usg=AFQjCNHvi0EadL3VUxk1vt4NxPx4Al0k5Q
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"PC"
3GHz x 200
4Gb   x 4000
1Tb    x 62500

Microcontrolador
16MHz 
1Kb
16Kb

Las comparaciones son odiosas
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Microcontrolador
Autocontenido
Autoprogramable
Ad eternum

ElCacharreo.com BBAA 2012

"PC"
 -----
 -----
 -----

Auto...
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Arduino Microcontrolador

Cuestión de tamaño
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IDE: uso

ElCacharreo.com BBAA  2012

Botonera

Editor

Depuración



IDE: menú

ElCacharreo.com BBAA  2012

Preferencias
Directorio de usuario
Ejemplos
Sketches
Formato automático
Añadir espacios
Ayuda



Programando Arduino: Lenguaje
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     Guía de referencia de Arduino

void setup()
{}

void loop()
{}

Librerías

http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FReference%2FHomePage&sa=D&sntz=1&usg=AFQjCNEx4dZ_EY61dEC539MhVMOoCBnHeQ
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FReference%2FLibraries&sa=D&sntz=1&usg=AFQjCNF3oDjYeLfkIRIBEpAuBqPr7NHKrQ
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FReference%2FLibraries&sa=D&sntz=1&usg=AFQjCNF3oDjYeLfkIRIBEpAuBqPr7NHKrQ


El mundo digital: salidas

ElCacharreo.com BBAA 2012



El mundo digital: entradas

ElCacharreo.com BBAA 2012



El mundo analógico: entradas

ElCacharreo.com BBAA 2012

 



El mundo analógico: salidas

ElCacharreo.com BBAA 2012



Usando potencia: Transistor

ElCacharreo.com BBAA  2012

● Colector
● Base: control
● Emisor



Usando potencia: Relé

ElCacharreo.com BBAA  2012

Un relé es un interruptor eléctrico que se puede accionar 
remotamente de manera eléctrica con una corriente mucho menor 
que la es capaz de activar.



Reciclando hardware
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Reciclando hardware

ElCacharreo.com BBAA 2012

Impresoras Videos Lectores DVD Coches RF

Motores X X X X

Led X X

Laser X

Drivers X X X X

Componentes X X X X



Reciclando hardware: Samples
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samples (muestras): Texas Instruments y Maxim

● Lista de fabricantes que proporcionan samples de instructables
● Fabricantes que proporcionan samples segun ladyada
● En hack a day han recopilado también fuentes

http://www.google.com/url?q=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FProduct_sample&sa=D&sntz=1&usg=AFQjCNEo4obkbGerpxnxWP1C5uS_DaQWzQ
http://www.google.com/url?q=http%3A%2F%2Fti.com%2F&sa=D&sntz=1&usg=AFQjCNHm8DnaQn9FcOc2zKaTZRJcWltM6A
http://www.google.com/url?q=http%3A%2F%2Fwww.maxim-ic.com%2F&sa=D&sntz=1&usg=AFQjCNHvCcAJ7nQQgZvjbjUX1Hfhkl7eng
http://www.google.com/url?q=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FProduct_sample&sa=D&sntz=1&usg=AFQjCNEo4obkbGerpxnxWP1C5uS_DaQWzQ
http://www.google.com/url?q=http%3A%2F%2Fwww.instructables.com%2Fid%2FFree_Electronic_Samples%2F%3FALLSTEPS&sa=D&sntz=1&usg=AFQjCNFEMR3ertUhQ5xSB6DvzPlteJNG7g
http://www.google.com/url?q=http%3A%2F%2Fwww.ladyada.net%2Flibrary%2Fprocure%2Fsamples.html&sa=D&sntz=1&usg=AFQjCNG7-1GqTfEIwLwTrKvnlGC7BoOhog
http://www.google.com/url?q=http%3A%2F%2Fhackaday.com%2F2007%2F11%2F16%2Fhow-to-where-to-find-parts-for-your-projects%2F&sa=D&sntz=1&usg=AFQjCNFjAbE6kzG3nuBpWaexvhPvoxxTpA


Reciclando hardware: Todo gratis

ElCacharreo.com BBAA 2012

http://www.instructables.com/id/How-To-Get-FREE-Electronic-parts/?ALLSTEPS

http://blog.elcacharreo.com/2012/04/13/de-donde-obtener-material-electronico-
gratis/

http://www.google.com/url?q=http%3A%2F%2Fwww.instructables.com%2Fid%2FHow-To-Get-FREE-Electronic-parts%2F%3FALLSTEPS&sa=D&sntz=1&usg=AFQjCNFtggVC8BFp8VQ_wxlVOq17fs_eDQ
http://www.google.com/url?q=http%3A%2F%2Fwww.instructables.com%2Fid%2FHow-To-Get-FREE-Electronic-parts%2F%3FALLSTEPS&sa=D&sntz=1&usg=AFQjCNFtggVC8BFp8VQ_wxlVOq17fs_eDQ
http://www.google.com/url?q=http%3A%2F%2Fblog.elcacharreo.com%2F2012%2F04%2F13%2Fde-donde-obtener-material-electronico-gratis%2F&sa=D&sntz=1&usg=AFQjCNFcFCmZx7O0wkybMb-F92RdTLmRVg
http://www.google.com/url?q=http%3A%2F%2Fblog.elcacharreo.com%2F2012%2F04%2F13%2Fde-donde-obtener-material-electronico-gratis%2F&sa=D&sntz=1&usg=AFQjCNFcFCmZx7O0wkybMb-F92RdTLmRVg
http://www.google.com/url?q=http%3A%2F%2Fblog.elcacharreo.com%2F2012%2F04%2F13%2Fde-donde-obtener-material-electronico-gratis%2F&sa=D&sntz=1&usg=AFQjCNFcFCmZx7O0wkybMb-F92RdTLmRVg


Comunicaciones: introducción

Comunicando con el pc:

void setup(){
Serial.begin(9600);}

int i=0;
void loop(){

Serial.print("hola ");
Serial.println(i);

}

ElCacharreo.com BBAA 2012



Comunicaciones: el puerto serie

Comandos via serie
Functions

● begin()
● end()
● available()
● read()
● peek()
● flush()
● print()
● println()
● write()
● SerialEvent()

ElCacharreo.com BBAA 2012

http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FTutorial%2FSwitchCase2&sa=D&sntz=1&usg=AFQjCNHIZZi-OZjdngmSTUuxc0LNTdFWug
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FTutorial%2FSwitchCase2&sa=D&sntz=1&usg=AFQjCNHIZZi-OZjdngmSTUuxc0LNTdFWug
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FBegin&sa=D&sntz=1&usg=AFQjCNHxyvus4R50N2hKG4nRHY1n81bBfQ
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FBegin&sa=D&sntz=1&usg=AFQjCNHxyvus4R50N2hKG4nRHY1n81bBfQ
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FEnd&sa=D&sntz=1&usg=AFQjCNHxLU98oUOAZ_xBegcmrCB-AvDmHA
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FEnd&sa=D&sntz=1&usg=AFQjCNHxLU98oUOAZ_xBegcmrCB-AvDmHA
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FAvailable&sa=D&sntz=1&usg=AFQjCNHyyR603s1cDGcKYU85g0Wr66Uf5w
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FAvailable&sa=D&sntz=1&usg=AFQjCNHyyR603s1cDGcKYU85g0Wr66Uf5w
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FRead&sa=D&sntz=1&usg=AFQjCNGpYSZ2DeDAPd3bjDCRV7_ZnupK1w
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FRead&sa=D&sntz=1&usg=AFQjCNGpYSZ2DeDAPd3bjDCRV7_ZnupK1w
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FPeek&sa=D&sntz=1&usg=AFQjCNEkD35sgZKQqU-vcMBAq8prjLeH4A
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FPeek&sa=D&sntz=1&usg=AFQjCNEkD35sgZKQqU-vcMBAq8prjLeH4A
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FFlush&sa=D&sntz=1&usg=AFQjCNFx7ObL4GuUBUEXT9-dx5qcoDFw-A
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FFlush&sa=D&sntz=1&usg=AFQjCNFx7ObL4GuUBUEXT9-dx5qcoDFw-A
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FPrint&sa=D&sntz=1&usg=AFQjCNHI3y9tFkvqnygnTqIxCWpOrPQr-w
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FPrint&sa=D&sntz=1&usg=AFQjCNHI3y9tFkvqnygnTqIxCWpOrPQr-w
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FPrintln&sa=D&sntz=1&usg=AFQjCNEDa37oyR2Hx342oK05pYrEaqIlKg
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FPrintln&sa=D&sntz=1&usg=AFQjCNEDa37oyR2Hx342oK05pYrEaqIlKg
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FWrite&sa=D&sntz=1&usg=AFQjCNG25iMg6I5wglyL4P7-BfaOLjiXFg
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FSerial%2FWrite&sa=D&sntz=1&usg=AFQjCNG25iMg6I5wglyL4P7-BfaOLjiXFg
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FReference%2FSerialEvent&sa=D&sntz=1&usg=AFQjCNFm7eLD0wcuFeA_Hr-6-04XAMOKLg
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FReference%2FSerialEvent&sa=D&sntz=1&usg=AFQjCNFm7eLD0wcuFeA_Hr-6-04XAMOKLg


Comunicaciones: SPI, I2C, OneWire

Ejemplo I2C

Ejemplo OneWire del ide

Ejemplos ....
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http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FTutorial%2FMasterWriter&sa=D&sntz=1&usg=AFQjCNHEfEb3WTQwyL2dhXeuKgtxMk0H0g
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FTutorial%2FHomePage&sa=D&sntz=1&usg=AFQjCNHkINp3saLnDNCfcrmAk3MjaiDngg
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FTutorial%2FHomePage&sa=D&sntz=1&usg=AFQjCNHkINp3saLnDNCfcrmAk3MjaiDngg


Fuentes

arduino
arduino programing notebook

freeduino
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http://www.google.com/url?q=http%3A%2F%2Farduino.cc&sa=D&sntz=1&usg=AFQjCNFVULROcH4Nm8fhSpASqBbHv0Ec3A
http://www.google.com/url?q=http%3A%2F%2Farduino.cc&sa=D&sntz=1&usg=AFQjCNFVULROcH4Nm8fhSpASqBbHv0Ec3A
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fplayground%2Fuploads%2FMain%2Farduino_notebook_v1-1.pdf&sa=D&sntz=1&usg=AFQjCNEpcwvMoc9gbg2CZ5zn-KiUgVovnw
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fplayground%2Fuploads%2FMain%2Farduino_notebook_v1-1.pdf&sa=D&sntz=1&usg=AFQjCNEpcwvMoc9gbg2CZ5zn-KiUgVovnw
http://www.google.com/url?q=http%3A%2F%2Fwww.freeduino.org%2F&sa=D&sntz=1&usg=AFQjCNGA9jcnyULFRsoJcVgfVzDD8ujHYg
http://www.google.com/url?q=http%3A%2F%2Fwww.freeduino.org%2F&sa=D&sntz=1&usg=AFQjCNGA9jcnyULFRsoJcVgfVzDD8ujHYg


Conclusiones

Gracias por vuestra atención
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