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Arduino i1 Raspberry Pi

* Maneres de programar un Arduino (per blocs i des de I'IDE d”Arduino)
* Connexid de periferics a I’Arduino (entrades i sortides digitals, SPI,
12C, UART)

* Comunicacio entre I"Arduino i I'ordinador

* Bluetooth 1 RS485

* Maneres de programar una Raspberry Pi (Python, BASH, C++, Qt)

* Connexid de periferics a la Raspberry Pi

* Automatitzacid de processos amb la Raspberry Pi (sense entorn grafic
| amb entorn grafic. Mode guiosc)

* Comunicacio entre la Raspberry Pi i I"Arduino

* Comunicacio entre la Raspberry Pi i I'ordinador

* Comunicacio entre la Raspberry Pi i el navol (Introduccio a Internet de
les coses | seguretat en les comunicacions)
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Arduino | Raspberry Pi

Interaccio amb el mon fisic

Sensors Actuadors

Lectura Escriptura
d'informacio d'informacio

electronics.cat



Arduino | Raspberry Pi

Automatitzacio del mon fisic

&

Actuadors
|
Sortida Entrada Sortida Entrada
de sensors d'informacio d'informacio d'actuadors
Escriptura --> --> Lectura Escriptura --> --> Lectura

electronics.cat
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Lectura de l'estat d'un sensor digital

. CM
—O_D_D— —O‘g‘o— o
pomabyopen  cows o] I
Cert : 1.8v, 3.3V,
5v MCU
Fals : Ov BUTTON éai
S put p
True / False i
High / Low
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Lectura de lI'estat d'un sensor digital

uSW : Microrruptor (dip-switch, microswitch)

Pull-up : Connexio6 d'un resistor a alimentacio per
assegurar un nivell logic a una entrada digital

+5V

N
7

1K r

ouT — 5 1 ;

I
k)

10k

IGNA

v
S

GND

lcr
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Lectura de la informacio d'un teclat

Arduino | Raspberry Pi
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Lectura d'informacio analogica
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Protocols I12C (TWI), SPI1 | 1-Wire

1-Wire
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Escriptura d'estat a un actuador digital

LED : Diode emissor de llum

% |
®)
SN
vce
LED1 -
T—@—IE Lo PAVAR
k1 LEDY J7 T1 -
to Arduino Uno pin 3 or 2N2222
Leonardo pin 9 RA1
T LED1 470
1 2 B
Lep Y =1
GND
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Escriptura d'estat a un actuador digital

Relé : Sistema electromecanic que modifica I'estat d'un
commutador. Amb una tensié de control petita

s'activa un electroimant podent controlar
tensions molt superiors.

TN
H - r\ - /)
h i

LOATD
LOGIC 1 =0N

CONTROL

A

RELAY
COIL

D"Iﬂ"ﬂﬂﬂi‘ﬂ'ﬂﬂs;
] A

:
:

10K

N

MPM

“%%;}E
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DIODE i :
LOGIC 0= OFF : RELATY
CONTACT
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Processadors de 32 bits

DC INPUT

RESET
ETHERNET USB CLIENT

DCPower 10/100 Ethernet ——
PMIC v _EthernetPHY
N

i o
Sitara AM%%SS _Use Client

SerialD-‘-e..l,JLlllg.H"' ——LED5 PMIC EXPANSION

MB DDR3 o,
al2 e Reset Button
“ EXPANSION B
eMMC EXPANSION A
USE Host ——
HDMI Framer

e —————___— microSD
USB HOST

FriendlyARM
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Familia d'Arduinos i Teensy

Arduino Uno Arduino Leonardo Arduino Due Arduino Ydan Arduino Tre Arduino Micro

Arduino Esplora Arduino Ethernet Arduino Mega 2560 Arduino Mini

'ii.'....l'l

I'I'II'I"""

LilyPad Arduino USB LilyPad Arduino LilyPad Arduino LilyPad Axduino Arduino Nano Arduino Pro Mini
Simple SimpleSnap 6L Teensy 2.0 Teensy++ 2.0

[ 2 03 D DF I'IGD? u El (‘D tl C? €3—€4-C5-.C6-C7
. ; o.on.oooé XXX A X
;r 25 1/0, 12 Analog, 7 PWM 46 1/0 Pins, 8 Analog Inputs, 9 PWM

inch
| 12inch [} 2.0inch |

electronics.cat
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Plaques complementaries ( shield / hat )

La majoria de plaques complementaries venen amb biblioteques i arxius de capcalera
gue acceleren el procés de funcionament.

http://arduino.cc/en/pmwiki.php?n=Main/ArduinoShields
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http://arduino.cc/en/pmwiki.php?n=Main/ArduinoShields

Arduino i Raspberry Pi
Make It !

http://www.makeit.cat

15
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http://www.makeit.cat/
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Alguns llenguatges de programacio

Q~RATHH

FEHELE

Yy A

ArduBlock
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El perque d'emprar el maquinari lliure

- Preus baixos ( www.banggood.com )
- Promocio STEM (science, technology, Engineering and maths )
- Disseny accessible

- KiCad, geDA

kicad

GPL

N gEDA""
,/

EDA

- Circuits impresos ( www.pcbway.com )
- Munio de projectes de codi obert

33

0.
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http://www.banggood.com/
http://www.pcbway.com/
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Exemple: Trepant / fresadora - qtCnc

oy

- Programari allotjat a sourceforge.net :

( http://sourceforge.net/projects/qtcnc/files/ )

Home A
) ) Downloads
Name # Modified + Size *
I Desktop Software 2011-12-21
I FirmwareAtmega 2011-12-21

Totals: 2 Items
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Eines per a simular

Bl 123D Circuits %

= & [ 123d.circuits.io W =
w 123D Circuits / Circuits Components Circuit Scribe Shop m m
Simulate Arduino e e
online and easily create : e
custom circuit boards UL

i
i .

Design and simulate circuit boards with our
breadboard, schematic and PCB editor.
Share your designs and collaborate as a team.

Get started designing electronics online!

Show me an example!

Easily create and simulate
DRAN, CONDUCTIVE TRACES Circuit Scribe sketches online.

http://123d.circuits.io/

electronics.cat
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Sistemes operatius
Els sistemes basats en GNU/Linux
*® permeten fer metadistribucions

c o @M

debianubuntu T [ [llPuppy Linux

20

(~~ MM Els sistemes propietaris no
__) I permeten fer metadistribucions
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Arduino 1 Raspberry Pi
Metadistribucio basada en Debi@

- Els alumnes poden tenir una copia
funcional sense cap mena de restriccio

legal

- Escriptoris : L;/ﬂ DOE | \*:,z
Gnome3 / Ghome classic / LXDg

- Uuaris :

- Primari o root ( # ). Contrasenya : clot
- Usuari ecat ( $ ). Contrasenya : clot

21
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Assignacio d'IP

Activitats

ds 14:35

Mode d'avio

Wired

Desactiva

= Wi-Fi Amb fil
— Connectat - 100 Mb/s

Parametres de la xarxa amb fils
O Amb fil
_ _ Adreca IPv4 192.168.1.8 = WiFi

Jall Mobile Broadband

Adreca IPvE fe80::3e97:eff-fek4:b0Ob4 Mobile Broadband
@2 Servidor intermediari ... Adreca fisica 3C:97:0E:64:B0:B4
Ruta per defecte 192.16&.1.1

DNS 62.81.29.254 62.81.16.213

[l e — | | Afegeix un perfil...

22
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Reconeixement de les plaques de

comunicacio

ecat@ecatian:~$ lsusb

ecat@ecatian:~$ lsusb

Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus

oo4d
eo4
Qo3
Ge3
Ge3
@e3
Ge3
ge2
oe2
eo1
ool
ee1
ool

Device
Davice
Device
Device
Device
Device
Daevice
Device
Device
Device
Daevice
Device
Device

002:
@01:
Q05:
Q004:
Q03:
002:
Q01:
0o2:
Q01:
Q05:
004:
Q03:
Q01:

1D
1D
ID
ID
1D
1D
1D
ID
1D
1D
1D
ID
1D

8087 :
10002
102599
:4dB1

ldéb
5986
G461

Obdb:
10024
10002
15581

8087
ldeb
@781

ldéb:
16001
16001
10161

0403
0403
1240

ldéb:

oo24

1926

ee3

ee2

ecat@ecatian:~$ 1s /dev/ttyUSBE*
/dev/ttyUSBO

Jdev/ttylUSB1
ecat@ecatian:~$ 1s /dev/ttyUSB* -

O crw-rw---- 1 root dialout 188,
B crw-rw---- 1 root dialout 188,
ecat@ecatian:~$ |

Intel Corp. Integrated Rate Matching Hub

Linux Foundation 2.0 root hub

beer, Inc

Primax Electronics, Ltd Dell N8BS Optical Mouse

Ericsson Business Mobile Networks BV

Intel Corp. Integrated Rate Matching Hub

Linux Foundation 2.0 root hub

SanDisk Corp.

Linux Foundation 3.0 root hub

Future Technology Devices International, Ltd FTZ232 USE-Serial (UART) IC
Future Technology Devices International, Ltd FT232 USE-Serial (UART) IC
Terminus Technology Inc. 4-Port HUE

Linux Foundation 2.0 root hub

ecat@ecatian:~$ 1ls /dev/ttyUSB* -1s

23
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Plaques de comunicacio

24
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http://www.banggood.com/FT232RL-FTDI-USB-To-TTL-Serial-Converter-Adapter-Module-For-Arduino-p-917226.html

e

Arduino 1 Raspberry Pi

Plaques de comunicacio

25
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Arduino i1 Raspberry Pi
qtTerm

Port Name Physical Name
[tyamao | [rdewityamao <] W Enable
Connected at /dev/ttyAMAD
Baud Rate Parity Bits Stop Bits  Flow Control
|115200 =l |wone =l fe  F||1 =] |none |

Text to Send: | Hello from Raspberry Pi Send |

Raspberry Pi
Raspberry Pi
Raspberry Pi
Raspberry Pi
Raspberry Pi

Hello from Raspberry Pi Hello from Raspberry Pi Hello from Raspberry Pi Hello
from Raspberry Pi Hello from Raspberry Pi Hello from Raspberry Pi Hello from

Hello from Raspberry Pi Hello from Raspberry Pi Hello from
Hello from Raspberry Pi Hello from Raspberry Pi Hello from
Hello from Raspberry Pi Hello from Raspberry Pi Hello from
Hello from Raspberry Pi Hello from Raspberry Pi Hello from
¥y UU UU UU Yy UU 00 00 uu oo oo pp i pp kk kk pp kpkp mm pp

http://Icode.google.com/piqtterm/

26
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http://code.google.com/p/qtterm/
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Us del qtTerm amb les plaques de

Activitats {;‘ltr,te:-rn'n -

Connected at /dev/ttyUSBO

Port Name Physical Name

tty AMAD fdev/tty AMAO e Enable
Connected at /dev/ttyUSBO

Baud Rate Parity Bits Stop Bits Flow Control

! I !'-:I:r-

Text to Send: |Des d'USBO Send

comunicacio

Port Name

Text to Send:

Connected at /dev/ttyUSB1

Physical Name

¥ Enable
Connected at /dev/ttyUSB1
Parity Bits Stop Bits Flow Control

1 Mone

Des djUsB1
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Us del qtTerm amb les plaques de

Activitats {;‘ltr,te:-rn'n -

Connected at /dev/ttyUSBO

Port Name Physical Name

tty AMAD fdev/tty AMAO e Enable
Connected at /dev/ttyUSBO

Baud Rate Parity Bits Stop Bits Flow Control

! I !'-:I:r-

Text to Send: |Des d'USBO Send

Des d'USBO

comunicacio

Port Name

Text to Send:

Connected at /dev/ttyUSB1

Physical Name

¥ Enable
Connected at /dev/ttyUSB1
Parity Bits Stop Bits Flow Control

1 Mone

Des d'USB1

Des d'U SBO
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Us del qtTerm amb les plaques de

Gitterm ~
_

Connected at /dev/ttyUSBO

Port Name Physical Name

thy AMAD fdev/tty AMADQ [ Eﬂable
Connected at /dev/ttyUSBO

Baud Rate Parity Bits Stop Bits Flow Control

] Mone

Text to Send: Des d'USBO Send

Des d'USBO Des dUSB 1

Connected at /dev/ttyUSB1

Port Name Physical Name

Connected at /dev/ttyUSB1
Parity Bits Stop Bits Flow Control

i ] None

Text to Send: Des dUSB1

Des d'U SBO Des d'USB1
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Us del qtTerm amb les plaques de

Activitats {;‘ltr,te:-rn'n -

Connected at /dev/ttyUSBO

Port Name Physical Name

tty AMAD fdev/tty AMAO e Enable
Connected at /dev/ttyUSBO
Baud Rate Parity Bits Stop Bits Flow Control

! I !'-:I:r-

Text to Send: |Des d'USBO Send

comunicacio

Des d'USBO Des d'USB 1 Escric a l'esquerrs

Connected at /dev/ttyUSB1

Port Name Physical Name

¥ Enable
Connected at /dev/ttyUSB1

Parity Bits Stop Bits Flow Control

1 Mone

Text to Send: Des d'USB1

Des d'USBODesd'USBlEscric al'esquerra




Arduino 1 Raspberry Pi

Us del qtTerm amb les plaques de

Gitterm ~
_

Connected at /dev/ttyUSBO

Port Name Physical Name

thy AMAD fdev/tty AMADQ [ Eﬂable
Connected at /dev/ttyUSBO

Baud Rate Parity Bits Stop Bits Flow Control

] Mone

Text to Send: Des d'USBO Send

Des d'USBO Des d'lUSB 1 Escric a l'esquerraEscric a la dreta

Connected at /dev/ttyUSB1

Port Name Physical Name

Connected at /dev/ttyUSB1
Parity Bits Stop Bits Flow Control

i ] None

Text to Send: Des dUSB1 Send

Des d'U SBO Des dUSBLEscric a L'esquerrakEscric aladreta
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Senyal de comunicacio serie

St
(n)

Sp
IDLE

Start bit, always low.

Data bits (0 to 8).

Parity bit. Can be odd or even.

Stop bit, always high.

Mo transfers on the communication line (RxDn or TxDn). An IDLE line must be

high.

UART Settings
B audrate

£ 300
1200
2400
4300
3600
15200
32400
57800
115200

0 EE )

R )

e e

D ata Bits Farity Stop Bitz

o ™+ none o+ 1

~

o ? " even [ B

2 " odd L & Pk-Pk{2 Mo signal  ||Freq{l ) 2.40kHz | Freq(2 iNo signal | Ampli2 ):No signal ]
& Holdoff I

Software Flaw Control 9 IEE:'; Eul_.ll_ﬂlng | | Eﬂufllg%ns ET&

{* an £ off

#ondHoff charakber

#on Char [HEx] |11 (Dx11]
#off Char [HE=] |13 (0:13)

electronics.cat
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Comunicacio amb minicom

ecat@ecatian:~$ minicom -b 9600 -o -D /dev/ttyUSB1l

+----- [configuration] ------ +
Filenames and paths
File transfer protocols

ecat@debian8: ~

Fitxer Edita Visualitza Cerca Terminal Ajuda Serial FZ“Z:ZII"'I: SEtUF:'

|
|
|
Modem and dialing |
|
| Minicom Command Summary Save setup as dfl |

|

I
|
|
I
WET €O = - = = = = = = = = & & il + | Screen and keyboard
|
|
I

I
OPTIO| | g T
Compi | Commands can be called by CTRL-A <key= | 'a"f're setup as..
Port | | Exit Attt fiefiiefiedfifidid i
Main Functions Other Functions | oo mmmm o | A - Seriagl Device : Sdev/ttyUSEO
| _ : : .
Dialing directory..D run script (Gej)....G | Clear Screen....... C | B LOCk‘fl-l,'e Location /var/lock
Send files......... S Receive files...... R | cOnfigure Minicom..0 | | c - Callin PFDQ ram
comm Parameters....P Add linefeed....... & | Suspend minicom....J | | D - Callout Program :
| Capture on/off..... L Hangup............. H | eXit and reset..... X _ : .
| send break......... F initialize Modem...M | Quit with no reset.( | - s Bps,fl:'a r/Bits : 9600 8Nl
| Terminal settings..T run Kermit......... K | Cursor key mode....I | F - Hardware Flow Control : No
| lineWrap on/off....W local Echo on/off..E | Help screen........ Z | £ | G - Software Flow Control @ Mo
| Paste file......... ¥ Timestamp toggle...N | scroll Back........ B | +-- o7 [con
| Add Carriage Ret...U | Filenames ch hich setting? I
I I File tran:! ange which setting:

Select function or press Enter for none.|]

Modem and dialing
Screen and keyboard

Save setup as..

|

|

| |

| |

| |
CTRL-A 7 for help | 9608 8N1 Minicom 2.7 Offline | ttyUSH I Save setup as dfl I

| Exit |
+

Deseu com a «per defecte» al finalitzar la configuracié sense «Hardware Flow Control»

electronics.cat
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Comunicacio qtTerm amb minicom

Connected at /dev/ttyUSBO X

ecat@eci
Port Name Physical Name Fitxer Edita Visualitza Cerca Terminal Ajuda
o’ Enable Welcome to minicom 2.7
Connected at /dev/ttyUSBO OPTIONS: Il8n
Baud Rate Farity Bits Stop Bits Flow Control gngi}’zgv?QtiagBl% S?ljé gg +30:18.
Press CTRL-A Z for help on special keys
Text to 5end: | Des de qtTerm Send

Des de gtTerml|

Des de minicomDes de gtTerm

qtTerm esta configurat a /dev/ttyUSBO a 9600-N-8-1

ecat@ecatian:~$ minicom -b 9600 -o -D /dev/ttyUSB1l

34
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Comunicacio qtTerm amb IDE d'Arduino

Format automatic
Arxiva Sketch
Arregla la codificacid irecarrega

Monitor série Cerl+Shift+m Arduine Uno

ArduBlock Arduino Duemilanove w/ ATmeg
- ™1

Placa ’ Arduino Diecimila or Cuemilanov

Port série ’ Arduino Nano w/ ATmega32s
Prograrnador J Arduino Mano w/ ATmegal6s
Enregistra Bootloader Arduino Mega 2560 or Mega ADK

Arduino Mega (ATrmegal280)

sketch_jun17a | Arduino 1.0.5
itxer Edita Sketch JEINES Ajuda
Forrnat autornatic
Arxiva Sketch

sketehjunit 7 Arregla la codificacié irecarrega
Monitor serie Cerl+Shift+M |
ArduBlock
Placa b
 JoeutyUses Portsérie ]
Jdev/ttyACM2 Programador v
/dev/ttyACM1  Enregistra Bootloader
Jdev/ttyACMD ' ‘

electronics.cat
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Comunicacio qtTerm amb IDE d'Arduino

Connected at /dev/ttyUSB1 X sketch_jun27a | Arduino 2:1.0.5+dfsg2-4 x

Fitxer Edita Sketch Eines Ajuda
Fort Mame Physical Mame
ttyAMAO dev/ttyAMAD  Enable sketeh_jun27a

Connected at /dev/ttyUSB1

[dev/ttyUSBO X
Baud Rate Parity Bits Stop Bits Flow Control
None |v | |8 1 None Envia
Des de gtTermlZ234
Text to Send: | Des de gtTerm Send
Des d'Arduino DesdegtTerm 1234 " Desplacament automatic Ambdés NL & CR v | | 9600 baud Y

qtTerm esta configurat a /dev/ttyUSB1 a 9600-N-8-1

IDE d'Arduino esta configurat a /dev/ttyUSBO a 9600

El monitor serie de I'IDE d'Arduino és a Eines/Monitor serie

electronics.cat
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La placa S4A Programming Learning Board

~:_,
b,
@

ERVO SERVO

sV
06 SERV
[-‘ il
(o o

27

. «NU
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I I

|
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/
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e
b
| o n
ey AT
3
-

ot
open narduare ¢ F2tt N2 '-.u.'l..'..:g. . ‘—»L—"-'.—:IJ‘ e
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La placa S4A Programming Learning Board

Placa desenvolupada amb l'entorn de
disseny integrat de programari lliure I:ECad

38
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Ardui I R P b Pi
p= y
Us d'S4A
Jusrflib/s4a/S4A.image
yBased on Scratch . [ Fitxer Edita Ajuda
Mowiment Control ﬁ I —
Aspecte Sensors [ —
Sons Operadors port: USED

Lapis Variables Analogt [IFTH

Analogl [IEFFE

2l prémer P ———

per sempre per sempre

Analogd ETEEDN
ésensor D premut? i premut? o Analogs ETEEDN
Digital2z [Tl
_analﬁgic El valor Digitalz [N

——

Analog3 - 14

=i no

analégic ¢ | wvalor @

isensor Digit: premut? —
digital 1
=i no

digital

valor del sensor An:

o 11 - .
digital ences va animacid

igital 11 |apagat ﬁ

Anal i
valor del sensor Arduino...

digital 10 |encés

=i no
digital 10 |apagat

—_— — Escenari
=

39
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Us d'S4A
El microprogramari eés el programari del maquinari

S4AFirmware16 | Arduino 1.6.5
Fitxer Edita Sketch Eines Ajuda

Catalé Anglés SAAFiIrmwarel s

£ NEW IN VERSION 1.6c (by Jorge Gomez): -
/f Fixed wvariable type in pin structure: pin.state shnul|

Programari Software /7 Optinized specd of execution while receiving dats frol

SfOHEW IN VERSION 1.6b (by Jlorge Gomez):

MaqUinari Hardware £ Added nmew structure arduinoPins to hold the pins info

. . . ff - This makes the code easier to read and modify (INH
Mlcroprog ramarl Flrmware £ - Allows to change the type of pin more easily to me
ff - Eliminates the need of having to deal with differe
ff - By using an enum to hold all the possible cutput p
£f Changed all functions using old style pin access: con
ff Fixed possible overflow every 70 minutes (2e32 us) in

£ Some minor coding style fixes

ARDUINO

] . R
Arduino Nano 2000600860006 006000

Arduing Mang, ATrnega n fdewittyUSED

Microprogramari per I'Arduino per funcionar amb I'S4A :
http://vps34736.ovh.net/S4A/SAAFirmwarel6.ino

electronics.cat
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y 4
Us d'S4A
S4AFirmwarel6é | Arduino 2:1.0.5+dfsg2-4 b4

Fitxer Edita Sketch Eines Ajuda

Llocs

Q Cerca

&) Utilitzats rece...

E] arduino

ecat

Escriptori

[ sistema de fit...
(] SYSTEM_DRV
[ Windows7_05
(2] Volum de 21 ...
(] Volum de 21 ...

() Volum de 168...
Documents
Misica

Imatges

g f]

Obre un sketch d'Arduino...

PN

7 < | [Elecat | sketchbook | S&AFirmwarel6

Nom

. SAAFirmwarel6.ino 7.1 kB 06/10/15

6c [(by Jorge Gomez]:
pe in pin structure: pin.state should be int, no |

T execution while receiving data from computer 1

¥ Mida Meodificat

gb (by Jorge Gomez):

re arduinoPins to hold the pins information:
code easier to read and modify (IMHO)

ge the type of pin more easily to meet non stand
need of having to deal with different kind of 1
um to hold all the possible output pin states th
ions using old style pin access: configurePins()
erflow every 70 minutes (2e32 us) in pulse() whi
style fixes

g3 (by Jorge Gomez):

ty with Arduino Leonardo by awoiding the use of
optimized:

machine for reading the two bytes of the S44 mes
{} is only called if the state is changed

zation

ts of code

global wariables

Cancella Obre

Jdewitty ISED

Arduing Mano v ATrmega

41
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Us d'S4A

a S4Aicon.png

’ S4Al16.deb
. S4Al6_install_how_to.txt

Connecteu la placa S4A PLB al vostre ordinador i premeu la supertecla (boté amb la icona

d'una finestra a l'esquerra de la barra espaiadora) i després escriviu S4A i ho seleccioneu
amb el ratoli.

42
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Us d'S4A

lusr/lib/s4a/S4 A.image x

3 L HEDILS

M
3

U!m‘iﬂﬁiﬂ;ﬁu‘; &b [ Fiter Edita Ajuda S

Moviment Control ) ﬁ Arduinol
m
o

EEEEE Arduincl
port: USBO

Analoge [N
Analogl
Analog?
valor del sensor logn Analog3

=
ra
4

Llapis Variables

isensor Digtal? | premut? e v e
Analog’ [ETFE] : ‘= bk i{é i N
- . C
digital 12 | ences Digital2 [ET b S iianove,
. Digitals 5T ) i}
digital 12 | apagat e B ol
analigic 3 | valor :

o | RA | ue

F—1 e | AR

motor & | angle FER)

reiniciar actuadors

p
sty e s Arduinol
reprendre connexié Hova animacic: |57 ey (2 A 8/ A port: USBD

sy Analogo [T
amagar taula = Analogl
Analog2

et u) GErD 5 Analog2
gira G {8 graus Analogd [BTFE]
gira $, (D) graus Analogs [BTiFE]
Digitalz [ETOTW

« D
LDigitaIS m_‘ |:|| i 'E

taulavesax: @ v: ©

Un cop es detecta la placa, apareixen nombres que es van movent al panell
d'entrades analogiques i digitals.
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5] Based on Scratch
fram the MIT Media Lab

Moviment Control

Aspecte Sensors
Sons Operadors

Llapis Variables

valor del sensor Analogd

isensor Digtal2 | premut?
digital 12 | ences

digital 12 | apagat

analogic 3 | valor
motor 2 | apagat
motor & | direccig  horari

angle

reiniciar actuadors

motor =

aturar connexio

reprendre connexia

?i m Arduinol

Ordinador

[

ecat
~ 4
!
Escriptari
~ 4
Exemples
*
]
Els meus Projectes
L

Obriu l'arxiu 01_pcbS4A 01

«b [F Fitxer Edita Ajuda

ibre Projecte

{_ Scratch Projects

[l
[l
[l

il 01 _pcb54a 01

I e s O

000 _girlsMlab
000 _prowva
00 pchS44a 00

021 _ncurios0l

02 _pchS4A PotBrunz

05 _pcbS4A PotServolO

04 pchS48 PotServo

05 _pchbS4A LdrSerso

06 _pcbS4a |ovstickServos
07 _pcbS4a kBrunz
05_pchS4A Termp

Autor del Projecte

Duant a aquest pn

D'acord

44

electronics.cat



Arduino 1 Raspberry Pi
Us d'S4A

4 Based on Scratch i i i ra | uw
e T Mool o @ Fitxer Edita Ajuda FIENEE

Moviment Control : Arduinol

Aspecte Sensors % o E—

Sons Operadors port: USED

Analogo [N
- e Analogl IFEID

valor del sensor Analogd =l e _al prémer Analog? JETEN
, [T, Tje_r sempre per sempre Analog3
isensor Digtalz | premut? — LTI L LU AL R LR LR L AL Analog4 [FTEE]
si isensor Dig si no isensor Digit premut? o isensor Digital: Analogs

digital 15 ] apag=t [T an=logic|Eadllualor Digital2

sino HpEee—ImRReedEEEE | pigitalz T

= - .
1z a2 n =
EIQIL analogic 2 | valor (i)
analagic 3 | valor -

Llapis Variables

izensor Dig premut? =

motor £ | apagat
digital 12 | apagat
motor 2 | direccio horarn =i no

— igi 1z &
motor 2 | angle _dlgrl:al Snees

reiniciar actuadors si valor del sensor Anal

digital 11 | ences

aturar connexio =i no

reprendre connexio _dlgrl:al 11 |apagat Hova animacia:

=

si valor del sensor Al
mostrar taula
digital 10 | encés

amagar taula .

Arduing...

taula vesax: i) v: [@) _digi‘l:al 10 | apagat

==

Us apareixera un programa com aquest
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ésensor DigitalZ | premut?

digital 1= apagat
digital 1= Encés

—_

ésensor Digital? | premut?

digital 12 apagat

digital 12 EncéE

—._

walor del sensor Analogs

digital 11 Encés

digital 11 apagat

—

walor del sensor Analogd

digital 10 Encés
digital 10 apagat

|

[ S ——

s al 'J 4
S4A Program wLarning Board

Premeu la bandera verda de I'S4A
| despres premeu els botons de la placa
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digital 1= apagat
digital 1= Encés

—_

digital 12 apagat
digital 12 EncéE

—._

digital 11 Encés

digital 11 apagat

—

digital 10 Encés

digital 10 apagat

|

47
Arduino i Raspberry Pi
i i
Us d'S4A
ésensor DigitalZ | premut?
ésensor Digital? | premut?
" walor del sensor Analogs

N Connecteu el teclat de membrana. Torneu ‘é
A prémer la bandera verda de I'S4A v
| després premeu els botons del nou teclat. =
(]
=
. , o)
Potser haureu de canviar el nUmero 15 per un b1
altre de superior. )
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digital 1= apagat

digital 1=

ésensor DigitalZ | premut?

—_ =
ésensor Digitalz

digital 12 apagat

digital 12

Us d'S4A

—.__:
walor del sensor Ana

walor del sensor Analogd

digital 10 ences

digital 10 apagat
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Com funciona un relé

Figure 1: Relay off

Figure 2: Relay on
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Us d'S4A - El brunzidor

no ~ ésensor DigitalZz |premut? o ésensor Digitalz

analogic 2 | wvalor

analogic ° valur @

—

_____

i‘*;' Mgt L
'|1|l lﬂ |

"
A F ._.'l-._||;'.|;|||.-:_I L._._Illlllj Hoard

e pulse width -

=" PWM

aurapCEl’ . LY - k.

————————— -
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Us d'S4A - Potenciometre i brunzidor

I/al premer

per sempre

I-.-. - s Y . 1
a arrodoneix valor del sensor Analogl e

=i ~ wvalor >
fixa walor a

analogic ¥ | valor | valor

Verifiqueu que esta seleccionat Analogl i no Analog0

{ibre Projecte

(Stmtch Projects I_YJ .Q D

(] ooo_girlsMlab
'] 000 prowva

] 00 _pcbS44 00
“] 0l_pcbS4a_ol
] 0821 nCuriosol

il 02 _pcb54A PotBrunz

Tl A2 mehCAN OAFC An A0

Ve 4 — — —
ov Vv averpae
V+ o —
V average
t
' average
t
- pulse width -»|
— perod —»
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Per a I'Snap for Arduino i1 I'Scratch 2.0 offline

el microprogramari
és el Firmata estandar

Catala Angles
Programari Software

Maquinari Hardware
Microprogramari Firmware

ARDUINO

Arduino Nano 2060005600006000

Microprogramari per I'Arduino per funcionar amb I'Snap for Arduino i I'Scratch 2 Offline:

StandardFirmata | Arduino 2:1.0.5+dfsg2-4 x

Fitxer Edita Sketch Eines Ajuda

StandardFirmata

* any host computer software package. l
*

* To download @ host software package. please clink on the followin
* to open the download page in your default browser.

*

* http://firmata. orgfwikl Download

*S

FE
Copyright {C) 2006-2088 Hans-Christoph Steiner. ALl rights resery
Copyright (C) 2010-2011 Paul Stoffregen. All rights reserved.
Copyright (C) 2809 Shigeru Kobayashi. A1l rights reserved.
Copyright (C) 28089-2011 Jeff Hoefs. ALL rights reserved.

This library is free software; you can redistribute it and/or
modify it wunder the terms of the GNU Lesser General Public
License as published by the Free Software Foundation; either
version 2.1 of the License, or (at your option) any later version.
See file LICEMSE.txt for further informations on licensing terms.

formatted using the GMU C formatting and indenting

1 Arduino M ano v LUSBD

http://binefa.cat/php/training/s4a/StandardFirmata.tar.gz
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Us d'Snap for Arduino

Feu la crida a Snap for Arduino des del terminal:

ecat@debiand: ~/Snap4Arduino

Fitxer Edita Visualitza Cerca Terminal Ajuda

ecat@debian8:~% cd /home/ecat/SnapdArduino
ecat@debianB:~/SnapdArduino$ .f5H5D4ﬂquiﬂGI

electronics.cat
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Us d'Snap for Arduino

l;_:' i+ Sense titol

Mowviment

Aparenga

\ Alres Arcliiing FProgrames Vestits

Llapis N Variables Connectar Arduino
N Alres Arciing -
Desconnectar Arduing
Connectar Arduino M
connect arduino at l

Desconnectar Arduino S'ha connectat correctament una placa Arduino.

Feli¢ prototipatge!

D*acord |

=Y Y
|p-::5ar pin digizl @ 2

| posar pin analogic e E .

| connect arduino at l

selecta port

[ reer crrs v = igz:g:gﬁg

|_|::;5E|r pin digital e a IdevittyACM1

e — IdewtyAC 2
| posar pin analogic e E .

M lectura analagica
. < lectura digital e

Assegureu-vos d'haver programat I'Arduino amb el programari del protocol Firmata estandar.
Quan connecteu I'Arduino seleccioneu el port /dev/ttyUSBO.
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Us d'Snap for Arduino

(vaier B0

Frogrames

FPES llavars

assigna & walor | el valor Bl

| posar pin analogic 'm a | wvalor
o = BT

La sortida PWM la interpreta com a sortida analogica
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EXxercici

Implementeu a I'Snap for Arduino el control
dels 4 relés des dels quatre botons del teclat
de membrana I feu que soni el brunzidor
guan es premen alhora els botons
connectats a les entrades digital 2 1 3.
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Per a I'Snap for Arduino i1 I'Scratch 2.0 offline

el microprogramari
és el Firmata estandar

Catala Angles

Programari Software
Maquinari Hardware
Microprogramari Firmware

$000000000000000W

L o

ARDUINO

Arduino Nano

StandardFirmata | Arduino 2:1.0.5+dfsg2-4 x

Fitxer Edita Sketch Eines Ajuda

StandardFirmata

* any host computer software package.

*

* To download @ host software package. please clink on the fullnwinl
* to open the download page in your default browser.

*

* http://firmata. orgfwikl Download

*S

FE
Copyright {C) 2006-2088 Hans-Christoph Steiner. ALl rights resery
Copyright (C) 2010-2011 Paul Stoffregen. All rights reserved.
Copyright (C) 2809 Shigeru Kobayashi. A1l rights reserved.
Copyright (C) 28089-2011 Jeff Hoefs. ALL rights reserved.

This library is free software; you can redistribute it and/or
modify it wunder the terms of the GNU Lesser General Public
License as published by the Free Software Foundation; either
version 2.1 of the License, or (at your option) any later version.
See file LICEMSE.txt for further informations on licensing terms.

formatted using the GMU C formatting and indenting

Arduing M

Per tant, si ja I'hneu programat per a I'Snap for Arduino no cal tornar-ho a reprogramar
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Us d'Scratch 2.0 offline

s2aio https://github.com/MrYsLab/s2aio/wiki

The Arduino Hardware Extension For Shap! and the
Scratch 2.0 Offline Editor

s2a fm

electronics.cat

Previous version of s2aio  https://github.com/MrYsLab/s2a_fm
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et

Arduino 1 Raspberry Pi
Us d'Scratch 2.0 offline

Fitxer Edita Wisualitza Cerca Terminal Ajuda

ecat@debian8: ~/Baixades/scratch/s2a_fm-master

Could not instantiate PyMata - is your Arduino plugged in?

lecat@debiang:~/Baixades/sc ratch/EIRIEEY:

Python Version 2.7.2 (default, Mar 1 2015,
[GCC 4.9.2]

FyMata version 2.12 Copyright(C) 2013-18 Al
Opening Arduino Serial port /dev/ttyUSBO

Flease wait while Arduino is being detected.
Board initialized in 0 seconds

Total MNumber of Pins Detected = 22

Total MNumber of Analog Pins Detected = 8
Flease wait for Total Arduinc Pin Discowvery
additional seconds.

Arduino Total Pin Discovery completed in 0 s
Starting HTTPF Server!

Use <Ctrl-C= to exit the extension

Please start Scratch or Snap!
Scratch detected! Ready to rock and roll...

A un terminal: _
$ cd /home/ecat/prg/s2a
$ ./s2a fm.py /dev/ttyU

A un altre terminal:

§t ./sZa_fm.py /dev/ttyUSBO
s2a_fm version 1.5 Copyright{C) 2013-14 Alan Yorinks

B+

£ |LoraESF-"v2.h b4 ‘adreces.txt ¥ | sZa_Com.txt 3 I:

411 Rights Reserved fm

SBO

~ 9 CU/ZN0Mc/CCat/pry |

$ ./Scratch?2

_fm-master

Personatges

{50,

Scratch 2 Offline Editor

B @ Fitxerv Editav Consells Quant a

~®

(939
=

S

Xl 82 ¥ 1=0

Nou personatge: '@ / & 3

https://github.com/MrYsLab/s2a_fm

4

& o 2K

Frogrames \festits Sons
I Moviment I Esdeveniments
I.ixspecte I Control

I Sons I Sensors

I Llapis I Operadors

(TR 1 iocs

Crea un Bloc

s2a_fm - Scratch to Arduipz=

Enable  pigital Pin I for Input

Enahble Analeg Pin (A) lmﬁ:lr |
DigitalWrite Set Pin () to ©
AnalogWrite (PWM) Set Pin [ to
Play Tone on Pin: m HZ:

Turn Tone Off for Pin: )

Move Servo on Pin m Deq: m

Read Digital Pin (@)

electronics.cat

Read Analog Pin (A) m
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sc2_prova00.sb2

quan la es premi

Enable  pigital Pin @) for Output

Digital Pin ﬂ for Input

A diferencia dels programes anteriors, cal configurar si les potes son entrades o sortides.

Per a fer un programa des de zero cal carregar I'extensio de maquinari s2a_fm.s2e
http://binefa.cat/php/training/s4a/codi.tar.gz


http://binefa.cat/php/training/s4a/codi.tar.gz

e

Arduino 1 Raspberry Pi

Us d'Scratch 2.0 offline

Us del potenciometre

.l_ll\_nr.rl-\_r .ur\.r'\_rl-\_u-\.nul_r

IDadez. IMe’a Blocs

quan la es premi

Analog Pin (A) @ for Input

gira ) E graus digues Read Analog Pin (A) ) durant @ SEgOns

Obriu el programa sc2_prova04_potAl.sb2

http://binefa.cat/php/training/s4a/codi.tar.gz
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Us d'Scratch 2.0 offline

sc2_prova05_Arkanoid.sb2

E.:]- SCZ_DrDVEGE_ﬁeraﬂQid l~ . Programes Westits Sons
| i. IESdeuenimenta
— — f Aspecte J control
- — - ‘ fsons | sensors
fLizpis J cperadors
— —_— I Dades IMe'E. Blocs

. mou-te m passos

apunta en direcci&@

uésax:@y:

. . waz gz punter del ratoli

X. 240 - -150 (4 e Eno segons fins a x: m

Personatges Mou personatge: @ /ﬁ (O]
o @ = = o |

http://binefa.cat/php/training/s4a/codi.tar.gz

PEr Sempre

ves a x: volum del so Ia *

guan rebi Reset Clicked

uésax:y:

quan la es premi

PEr sempre

rebota en tocar una vora
3

llisca en ﬂ segons fins a x: Res

quan la tecla fleta esquerra es prem

rebota en tocar una vora

llisca en m segons fins a x: | posicia

quan la tecla flet:a dreta es premi
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sc2_prova05_Arkanoid.sb2
[:] sc2_prova05_Arkanoid Il |

| sssss nable Digital Pin .ﬂ for Input
g

[ [ L ‘ nable  Digital Pin @) for Input
na =

e Analog Pin (A) ) for Input

nable Analog Pin (A) 'ﬂ for Input

5 @ Read Analog Pin (A) o -@ j'a y:

s
L)
-
wv)

R
c
o
-

)
1S
v

=
v

http://binefa.cat/php/training/s4a/codi.tar.gz
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Us d'Scratch 2.0 offline

sc2_prova06_ScratchArkanoid.sb2

=1 o . ] b
M, sc2 prova06t_ScratchArkanoid

nable  Apalog Pin (A) o for Input

a = Read Analog Pin (A) o - .l'e y: posicio y

electronics.cat
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sc2_prova07_Spacelnvadersl.4.sb2

Enable Analog Pin (A) ofur Input

1 == = :
M, sc? provaO7 Spacelnvadersl. 4 - o
[

Sratcher’s high fcre & E620) JIN EXNED

Enable  pigital Pin @@ for Input

pinArduino2 |
T . 1 ) |
[env el
_ . )
Podeu activar el volum. - )

Es fa servir el potenciometre A1 per a moure la nau i el boto 2 per a disparar.
http://binefa.cat/php/training/s4a/codi.tar.qgz
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Us d'Scratch 2.0 offline

Us del joystick

sc2_prova08_JoystickA1A2.sb2

Enable  Analog Pin (A) ) for Input

Enable Analog Pin (A) lﬂﬁ:r Input

uneix Read Analeg Pin (A) ) i uneixi Read Analeg Pin (A) @ durantm segons

http://binefa.cat/php/training/s4a/codi.tar.gz
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Enable Analog Pin (A) ﬂfur Input

Enable Digital Pin ﬂ for FWM

sc2_prova09_ potAlbrunz.sb2

ix Read Analog Pin (A) o Ie durantm sagons

AnalogWrite (PWM) Set Pinetu arrodoneix | Read Analog Pin (A) o Ie

htto://binefa.cat/vho/trainina/s4a/codi.tar.az

| —‘ —‘ )
ﬂv = v averace
W4 ARES
9 oy
W o = v/ s
Qv
- pulse width |
— perod —
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s Us del servomotor (servo)

Enable  Analog Pin (A) for Input

tnsble  pigital Pin @ § nﬁm_ﬂ Abans de connectar el servo atureu
- i El programa en Python i I'Scratch.

PEr Sempre

digues = arrodoneix Read Analog Pin (A) §}§ Iﬂ durantm SEgons

Move Servo on Pin () Deg: | arrodoneix  Read Analog Pin (A) ) /I3

sc2_provalO potAl servo7.sb2

http://binefa.cat/php/training/s4a/codi.tar.gz
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Us del fotoresistor (LDR)

sc2_provall IdrAO_servo7.sb2

quan la es premi

Enable  Apalog Pin (A) ﬂfﬂr Input

Enable  pigital Pin @) for Serve

digues arrodoneix Read Analog Pin (A) 0 Ia durant R segons
]

Move Servo on Pino Deg: ! arrodoneix Read Analog Pin (A) 0 Ie

http://binefa.cat/php/training/s4a/codi.tar.gz
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sc2_proval2irRelay.sb2

quan la es premi

Enable Digital Pin m for Output

Enable Analog Pin (A) 'ﬂ for Input

Per sempre

i

si Read Analog Pin (A) ) =

DigitalWrite Set Pin i to 1
si no

DigitalWrite Set Pin ﬂtu 1]

http://binefa.cat/php/training/s4a/codi.tar.gz
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Exercici: Implementeu aquest codi en Scratch 2.0
~ T

al prémer

per sempre
fixa wvalor |a valor del sensor Analogl

digues ' walor

al prémer

per sempre

i
fixa temp |a m* valor del sensor Analogl

digues temp
5 =

electronics.cat
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Us d'ArduBlock

sketch_jun17a | Arduino 1.0.5

Fitxer Edita Sketch |Eifesl Ajuda
Forrmat automatic Crrl+T
Arxiva Sketch

sketch junl7a Arreglala codificacid irecarrega
Monitor série Cerl+Shift+M
Placa '
Port série b
Programador ,

Enreqgistra Bootloader

Arduine Mana

72
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pr00.abp - Sortides digitals

|Save | [oad.; __Uploadl

2 sketch_jun17a | Arduino 1.0.5

Eines’ Ajuda

Format automatic
Arxiva Sketch
Arregla la codificacid irecarrega

vold setup() .
NGB ET/COTEEaTits T { Monitorsérfe _________ CtrlsShiftM |

. Serial . begin(9600): ArduBlock
OPFSEIS pinMode( 13 , OLTPUT!

Utilities R 1 Placa v
Port série *

sketch junl7a g

void Loop(}
I Programador 8

digitalWrite{ 13 , HI ;

Serial.print{ "LED DP.Er,kI,reQIStra Bootloader
Serial.println{""};

delay( 1000 )

—— =i
: . digitalWrite{ 13 , LOW };
iﬁ?ﬁﬂlmﬂﬁﬂm LEDAOEE Serial.print{ "LED OFF" }: /dev/ttyUsBo
Ly 41000 Serial.println{""); Envia
delay( 1003 }; . |
¥ LED OFF -
LED 0OM
LED OFF
LED 0OM
LED OFF
LED 0OM
LED OFF
LED OM
LED OFF
LED 0OM
LED OFF

4 k

& Desplacament autornatic|Sense s

http://www.binefa.cat/php/arduino/ardublock/pr00.abp
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RS232:TX,
RS232:RX,

INTERRUPT,

PVW, INTERRUPT,
12C:SDA,

PWM, 12C:SCL,
PVWM,

PWM,
PWM, SPI:SS,
PWM, SPI:MOSI,

SPI:MISO,

DIGITAL 01 (01)
DIGITAL 00 (02)
RESET (03)
GROUND (04)
DIGITAL 02 (05)
DIGITAL 03 (06)
DIGITAL 04 (07)
DIGITAL 05 (08)
DIGITAL 06 (09)
DIGITAL 07 (10)
DIGITAL 08 (11)
DIGITAL 09 (12)
DIGITAL 10 (13)
DIGITAL 11 (14)
DIGITAL 12 (15)

O QOB O
B Q000 O

Orx ARDUINO 6NDD)

Orst VANO k7@

O [ O] /0
O Yo )
O 23 O
Qo A2 0
Qoo 21 O
Qoo A Q
Qoo ReF O
(o U W3 Q)
O D13 )
& USB [
Mini-B

Arduino Nano

(30) SUPPLY VOLTAGE IN (7-12 VOLTS DC)

BOEH. ﬁ:'a'
000 _

(29) GROUND
(28) RESET

(27) +5.0 VOLTS
(26) ANALOG 07
(25) ANALOG 06
(24) ANALOG 05
(23) ANALOG 04
(22) ANALOG 03
(21) ANALOG 02
(20) ANALOG 01
(19) ANALOG 00

O
En 4

F\QDUIHU
I:I'..

(18) ANALOG REFERENCE VOLTAGE

(17) +3.3 VOLTS

(16) DIGITAL 13, LED, SPI:SCK
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Inconvenients per a novells, ... | experts
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Maquinari orientat a alumne

BUS : Sistema digital que transfereix dades

entre dispositius electronics

+5V o BCTS / RTS
H A cTs /RTS|o X
TX / RX[| o X

RX / TX | oGND

e

eCat System : Dos tipologies de BUS, dades (8 bits) i comunicacions

Cable pla
5X2 a 5x2
(0104A)

http://electronics.cat/php/common/index.php?lang=ca&page=044
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http://electronics.cat/php/common/index.php?lang=ca&page=044
http://electronics.cat/php/common/index.php?lang=ca&page=044
http://electronics.cat/php/common/index.php?lang=ca&page=311
http://electronics.cat/php/common/index.php?lang=ca&page=311

nano-eCat

Arduino | Raspberry Pi

¢

GND b7
bé b5
b4 b3
b2 bl
be +V2

GND b7
b6 b5
b4 b3
b2 b1
ba +V1

(@] + 34

+W2
+ 50

@®

O +3V

E+"..-"l
+ 5V
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Arduino | Raspberry Pi

nano-eCat

PCOMM

=

+5V 0 IRTS / CTS

CTS / RTS| o X

TX / RXJo X
RX / TX | oGND

O

+5V o{

—o GND
[;Jﬁ@@g :

j_IOB

L4

GND SCK
MISOMOSI
SS 109
I08 AD4
AD5 +5V

GND IO7
I06 IOS5
104 AD3
AD2 AD1
ADO +5V

NV

P2

ﬁ
g

PCOMM

=

+5V 0 JRTS [/ CTS
CTS / RTSf o X
% / RXJ 0 X

RX / TX | oGND

+5V 0—

—0 GND

E&l 2{‘2@

Jo 3

GND 13
12 11
1 9
8 18
19 +5V

GND 7
6 5
4 17
16 15
14 +5V

LW Nelie
o
A/ \ANE
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O
=

GND b7
b6 b5
b4 b3
b2 b1
bo +5V

GND b7
b6 b5
b4 b3
b2 b1
bo +5V

GND b7
b6 b5
b4 b3
b2 b1
bo +5V

v

GND b7
b6 b5
b4 b3
b2 b1
bo +5V
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o
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Arduino | Raspberry Pi

Maquinari lliure dissenyat amb KiCad

OE DB S= i E @ Q BT [ 5% &
i I3
X, =
r'n_n: D’
% &
cﬂ T
L .
¥
¥
=y
A
AL
.¢,.
Ao

Don (£ 32 X-2,450 Y -0,800 dx-2,450 dy-0,800 Inches

| {|ICad

J/homefjordi/Documents/felectronics.cat/projectesfset01fsekl

Zod

[ B A 4 & E @ 80 4 El & M Back <PgDn>

Track 1,016 mm *| + [[|Via 1,143 mm * - || % | Grid 0,010 -

M | g | Visibles

= Layer | Render

£ T m | Front =

& g g ;:E J | m |Back &

oo 5 -

= Iy =-'| P m | Adhes_Front [S

3 d -
= ﬁ m |Adhes_Back [

@ o e | -

== 2 g m |SoldP_Front [

G i O] ScldP_Back [&F

\é = m |SilkS_Front [

E T m |Silks_Back [

& m |Mask_Front [&F

B Pads Vias trackSegm Nodes Nets m | Mask_Back [

@ B5 1 271 78 31 - -

Drawings =)
= Z 80 X 82,910 Y 28,470 dx 82,210 dy 28,470 n .

3D Viewer

Y FEEEEEERET Y

dx 0,25 dy 0,17 View: 3,0
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Arduino 1 Raspberry Pi
pr00.abp - Sortides digitals

_,__::unnn

®®E

L5 GND | GND 7
, o 6 5
12
+5V 0 JRTS / CTS Qge 3E‘; 4 17
° 16 15

CTS / RTSf o X

X / RX| 0 X . 14 +5V|
® BEL O P1

RX / TX | oGND
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Arduino i Raspberry Pi
minicom -b 9600 -o -D /dev/ttyUSBO

jordi@eCat:~/Documents/electronics.catfprojectes/arduino/install/arduino-1.8.5% minicom -b 92600 -o
-D fdev/ttyUSB1

Welcome to minicom 2.5
OPTIONS: I18n

Compiled on May 2 2011, 10:05:24.
Port /dev/ttyUSB1

Press CTRL-A Z for help on special keys

LED OFF
LED ON
LED OFF
LED ON
LED OFF
LED ON
LED OFF
LED ON
LED OFF
LED ON
LED OFF

electronics.cat
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Arduino i Raspberry Pi

Placa de microruptors i leds

uSw - LEDs

01_04 v3

Placa configurable
bo® b2 b4 b6 GND ] =
‘m b1 b3 bs b7 \ d'entrades / sortides.

La configuracio de cada bit es
fa mitjancant un pont (jJumper).

Les entrades es fan per
microruptor (ON : zero logic,
OFF : u logic).

Les sortides es visualitzen
mitjancant leds (apagat : zero
logic, ences : u logic).

http://electronics.cat/php/common/index.php?lang=ca&page=104

82



Arduino i Raspberry Pi
prOl.abp - Entrades digitals

A la placa d'entrades | sortides, 01 04 v3, s'ha
de configurar el pont del bit 7 de P2 (pin 13
d'Arduino) com a sortida i el bit 0 de P2 (pin 19
d'Arduino) com a entrada.

http://www.binefa.cat/php/arduino/ardublock/prO01.abp
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http://www.binefa.cat/php/arduino/ardublock/pr01.abp

Arduino 1 Raspberry Pi

pr02.abp - Exercici
Desenvolupeu prO2 P2.abp per a crear una

sequencia infinita des de b7 a b0 de P2 amb
un interval de mig segon (500 ms) :

1000000, 00000000, 01000000, 00000000, 00100000, ..., 00000000, 00000001, 00000000

PCOMM
SN

£

+5V 0 BRTS / CTS
CTS / RTSf o X
X / RXf o x

RX / TX | oGND

~
(;/

GND 13
12 11
10 9
8 18
19 +5V

GND 7
6 5
4 17
16 15
14 +5V

—

(

-

P2

electronics.cat

P1

http://www.binefa.cat/php/arduino/ardublock/pr02_P2.abp
http://www.binefa.cat/php/arduino/ardublock/pr02_P1.abp

84


http://www.binefa.cat/php/arduino/ardublock/pr02_P1.abp
http://www.binefa.cat/php/arduino/ardublock/pr02_P2.abp

Arduino 1 Raspberry Pi

pr02.abp - Exercici

+3V O P2
'+UCH
g L GHD b7
PCOMM s bs
b4 b3
rVC(j m13/C98 b2 bl
cccccc * L o
GHD * GHD b7
0000 ps
oooo b 3
o oo e e bt
0000 BH be +vi
i

. UuSW-LEDs  01.04v3

A B RRRRRREY

BHEHEHEH "

Q0000000 RD

19 £9 59 /9

NS+

(5]
=
a
o
&
o
¥
o
=
¢

O +3v "ON

H: b7l L LLILLL L Jve
' www.electronics.cat :
@ uSW-LEDs 01_04v3

K SARRRRRRRIT

5]
- o

=]

o e

@ i WR
o o

W

o o

[~ )

YO O00 RD

0000

ON

IRRRRRNI,

_www.alactronics.cat

™ .
ﬁ%b?

Video : https://www.youtube.com/watch?v=efSOm-ZIig0

http://www.binefa.cat/php/arduino/ardublock/pr02_P2.abp
http://www.binefa.cat/php/arduino/ardublock/pr02_P1.abp
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http://www.binefa.cat/php/arduino/ardublock/pr02_P1.abp
http://www.binefa.cat/php/arduino/ardublock/pr02_P2.abp
https://www.youtube.com/watch?v=efSOm-ZIIq0
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Arduino 1 Raspberry Pi

pr02.abp - Exercici

: "
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Sl S N e L Do nid 1]

Hat |!i-._|i.l A4 [T
L0

i —
Bl R S

e
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i

at chapR (o

Sl el el L rands]
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ek aHepk D
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- ank ekl oD :
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e
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. i
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T AL [ e—
| E - ! 1 i,
g aitliaeanda s 500

o B L TS LR -
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i

My by T

http://.binefa.cat/php/arduino/ardblock/pr02_P2.abp
http://www.binefa.cat/php/arduino/ardublock/pr02_P1.abp
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http://www.binefa.cat/php/arduino/ardublock/pr02_P1.abp
http://www.binefa.cat/php/arduino/ardublock/pr02_P2.abp
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Arduino 1 Raspberry Pi

pr02.abp - Exercici

http://www.binefa.cat/php/arduino/ardublock/pr02_P2.abp
http://www.binefa.cat/php/arduino/ardublock/pr02_P1.abp
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http://www.binefa.cat/php/arduino/ardublock/pr02_P1.abp
http://www.binefa.cat/php/arduino/ardublock/pr02_P2.abp

e

Arduino | Raspberry Pi

Pont en H

High Side
(left)

Low Side
(left)

Motor Power (+)

U/ MOTOR U/

Motor Ground (-)

High Side
(right)

Low Side
(right)
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http://www.banggood.com/L9110-DC-Dual-Channel-H-Bridge-Stepper-Motor-Driver-Module-For-Arduino-p-90178.html
https://twitter.com/JordiBinefa/status/567965949745373185
http://www.banggood.com/Wholesale-Dual-H-Bridge-DC-Stepper-Motor-Drive-Controller-Board-Module-Arduino-L298N--236-p-42826.html

Arduino 1 Raspberry Pi

Pont en H

-

http://electronics.cat/php/common/index.php?lang=ca&page=520
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http://electronics.cat/php/common/index.php?lang=ca&page=520

Arduino 1 Raspberry Pi

pr02.abp - Exercici

http://www.binefa.cat/php/arduino/ardublock/pr02_P2.abp
http://www.binefa.cat/php/arduino/ardublock/pr02_P1.abp
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http://www.binefa.cat/php/arduino/ardublock/pr02_P1.abp
http://www.binefa.cat/php/arduino/ardublock/pr02_P2.abp

eL .. :
Arduino 1 Raspberry Pi

pr02.abp - Exercici

2 boards of 4 relays in Daisy Chain nano-eCat and 8 relays Banggood module (SKUO75676)

http://binefa.cat/blog/

http://www.binefa.cat/php/arduino/ardublock/pr02_P2.abp
http://www.binefa.cat/php/arduino/ardublock/pr02_P1.abp
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http://www.binefa.cat/php/arduino/ardublock/pr02_P1.abp
http://www.binefa.cat/php/arduino/ardublock/pr02_P2.abp
http://binefa.cat/blog/
https://www.youtube.com/watch?v=xwAZRKZtrXA
https://www.youtube.com/watch?v=QfmkTxJC-08

Maquinari

Concepte de relé

92
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Maquinari
4 Relés - Placa set05 02

X X b@ b2 GND
+5V X X bl b3

21
=]
-

-
-

GN‘J.:u

b@ b2 b4 b6 GND
+5V b1 b3 b5 b7

be b2 b4 be GND
+5V bl b3 b5 b7



http://electronics.cat/php/common/index.php?lang=ca&page=502
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Exerc

pro3vuMeter

Arduino 1 Raspberry Pi
abp

1/0 MATRIX O
SETO517

b7 bS5 b3 b1 +5V
GHD b6 b4 bz b@

006

3©2°S21U0J]I9)d

O

[eXeXeXeXeXeXeXeXeXe]

e

electronics.cat

+5V

b7 bS5 b3 b1
GND bé b4 bz be

FLe_s_8_8_8_@8_6_8_#8_8

PXIXYTXILS

Lo _e_e_8_o_6_@8_#8_#8_4¢

-“ “r“-“o“-“-“oﬂo
oy el o)
o] ¢ [eXoNeReXe

O —

o |ee®@e

http://www.binefa.cat/php/arduino/ardublock/prO3vuMeter3bits.abp
http://www.binefa.cat/php/arduino/ardublock/prO3vuMeter8bits.abp
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http://www.binefa.cat/php/arduino/ardublock/pr03vuMeter3bits.ab
http://www.binefa.cat/php/arduino/ardublock/pr03vuMeter8bits.abp
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prO3vuMeter.abp - Exercici

Y P 2 e
iy s GRD b7
GHR SCK -
PCOMM o k. -
MI50 HOST
 ———— b4 b3
- 55 104 Ly i
Ny I0B AD4 :
. & +5V
e i 05 +5v | @
i : ®
':'HD_ GHD TO7 GND b7
. I0G IS h& bS5
vsvo JRTS / CTS ETE“’*@ 164 AD3 — bd b3
€TS / RIS o * II:'JIIIG—'::‘I ADZ DA % b2 b1
T% [ R o * _ - ) 3 ba +5V
R/ TX | oo '- P 1

El valor analogic llegit maxim és 1023 i el minim és 0

http://www.binefa.cat/php/arduino/ardublock/prO3vuMeter3bits.abp
http://www.binefa.cat/php/arduino/ardublock/prO3vuMeter8bits.abp
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prO3vuMeter3bits.abp - Exercici
K e (e oo o4Oy > E

{then o /T

SEidigivalipin

—
" HIGH

L=t analogipin a8 o

| o4
So (il i —

S8

e e
lagp ijdlse Setidigitalipin =
dl=a : D o ETE ArduBlock
dlsz > {ETH

—
o o AT
S (R () e
p_ -
e o S
et gl

L0

http://www.binefa.cat/php/arduino/ardublock/prO3vuMeter3bits.abp
http://www.binefa.cat/php/arduino/ardublock/prO3vuMeter8bits.abp
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prO3vuMeter8bits.abp - Exercici

@™ @ ArduBlock prodb.abp

Save | |load| | Upload

‘Pins
Number/Gonstants

NOperators!

Utilities

gseeedstudiolGroved .a"alm 07 A
i S
s plp
HIGH
Gt (Gl it o O > 40
i = LT
set Eﬂﬂ HIGH

Gt (il (pip o GO = 4T
ther: = LT
i L () R

thed o o LD
gl (o HIGH

HE R 13

http://wWw.binefé.cat/phio/arduinlo/ardubllock/pr013vu I\/Ietéerits.abp
http://www.binefa.cat/php/arduino/ardublock/prO3vuMeter8bits.abp
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Arduino 1 Raspberry Pi
KIWIBOT

" - diddiige
I! KIWIBOT, < cogl) 1o+ 7361

@ _Leantec
@jo_pujol

http://www.kiwibot.es
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http://www.kiwibot.es/
https://twitter.com/_Leantec
https://twitter.com/jo_pujol
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Arduino i1 Raspberry Pi

pro4joystick.abp - Exercici

1 T }—-!T

analog pin #

http://www.binefa.cat/php/arduino/ardublock/prO4joystick.abp

analog pin # {6 ;

http://www.binefa.cat/php/arduino/ardublock/prO4joystickB.abp

/dev/ttyUSBO =

“ HEnvia‘

o

AD :B48 b
AD :016
AD B97
AQ 13519
A0 519
AD :519
AD 319
A0 17

AD :0
AD @519
w

Desplacament automati

/dev/ttyUSBO | x

“ HErwia‘

A0 1170 e
A0 170
A0 1170

AQ 0
A0 25
b

Desplagament automati
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http://www.binefa.cat/php/arduino/ardublock/pr04joystick.abp
http://www.binefa.cat/php/arduino/ardublock/pr04joystickB.abp
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Arduino 1 Raspberry Pi

=

| O

C8 C6 C4 C2 CO
COCT L5 C2 1

b7 b5 b3 b1 +V
GND b6 b4 b2 bo

00®

O

o=
“ﬂﬁmm”uaa"

3©2°S21U0J]I9)d

=517

ca&page

e¢ @ b7 b5 b3 bl +V
O @ iwlostenid @)
electronics.cat

http://electronics.cat/php/common/index.php?lang



http://electronics.cat/php/common/index.php?lang=ca&page=517

10

]
1c1

| Raspberry P

kServo.abp - Exerc

t

Arduino
joystic

pro4

=

5]
=
{2 =]
o
on
+
o’
|
-]
-
= S
)
-

O /Y

; j,-é

“ analog pin # €0

1eD0°SO1u0J]d3)9

B B R e e e — —

& -“I“-ulilriﬁi‘-*-ﬁiﬂl

LI ELLL LY

Lo e & 8_0_0_0_8_0_@8

SRS P L2928 %

e 0 8 _0_0_08_8_0o_=0o_8§

IAI“.“.“I“‘“I“I“I“‘
SE RO

|
.u.“l“G“I"GHH"I“I"‘
o8

¥ 500D IRAP % %

bte_ o _8_ 6 _8_ 0 & o_0_8

PPLPPO 0P IR

e _a_0a_=8_=0_~0_@8_@&_=&

bl _e_8_0_8 o _0_0_8

1/0 MATRIX O
SET0517

GND b6 b4 b2 bO

bT b5 b3 bl +5V

P
Le_e_d_0_0_=8_u8_=8_9#_+¢@

. 5P ORIY YRR 2

Lo _0_0_8 % e_08 & o_8
()

=le_e_8_@_@_=@_8_@8_»@#_=@

00

00 PRICES YRS

e s e 60 0 80

. Bl B N

B N N N R N N R N

O

Sk b2
A4 VRy bl
ba

+5V VB 2 45V
GHD  GND

A5 VRx

8
—
| S

10K =

e

electronics.cat

b7 b5 b3 b1 +5V



http://www.binefa.cat/php/arduino/ardublock/pr04joystickServo.abp

e

Arduino 1 Raspberry Pi

Servo

Specifications

Weight: 9 g

Dimension: 22.2 X 11.8 x 31 mm approx.
Stall torque: 1.8 kgf-cm

Operating speed: 0.1 s/60 degree
Operating voltage: 4.8 V (~5V)

Dead band width: 10 ps

Temperature range: 0 °C — 55 °C

e & & & o = @

http://datasheet.sparkgo.com.br/SG90Servo.pdf

10
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http://datasheet.sparkgo.com.br/SG90Servo.pdf
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Arduino 1 Raspberry Pi

Servo
PWM=0range (1" -
Vecc=Red (+) 4| ©

Ground=Brown (=) —

1-2ms
Duty Cycle
4.8V (~5 V)
Power
and Signal ™ |
20 ms (50 Hz)
PWM Period

Position "0" (1.5 ms pulse) 1s middle, "90" (~2 ms pulse) 1s all the way to the right, "-90" (~1
ms pulse) is all the way to the left.

http://datasheet.sparkgo.com.br/SG90Servo.pdf

10
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http://datasheet.sparkgo.com.br/SG90Servo.pdf

Arduino 1 Raspberry Pi

Servo

4 Standard/Continues Servo

1.7 -2.0ms
5 Volt —_— -
| - b
Period: 20 ms
Standard/Continues Servo
0.7-1.0 ms
5 Volt - .
'
Standard Servo
5 Volt 1.5ms
—.. .‘_
PARALLAT
s
-

Servo Motor PWM Timing Diagram

http://www.ermicro.com/blog/wp-content/uploads/2009/02/servo_01.jpg

10
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http://www.ermicro.com/blog/wp-content/uploads/2009/02/servo_01.jpg
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prO5ultrasons.abp Mesura

variable S9yjltrasons

value &8
1

set number, variable

———————

: [ glue ultrasons

ultrasonica

Jdev/tEyUSBO

|| \Envia |

D::Lst ;IEI ||

-

Ll | F

Desplagament automatic |5ense s

http://www.binefa.cat/php/arduino/ardublock/prO5ultrasons.abp

http://www.binefa.cat/php/doc/pr002/

10
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http://www.binefa.cat/php/doc/pr002/
http://www.binefa.cat/php/arduino/ardublock/pr05ultrasons.abp

e

Arduino 1 Raspberry Pi

Exercici Ultrasons + Servo

Emprant I'ArduBlock feu que el servo es
mogui en funcio de la distancia llegida pels
ultrasons.

Haureu de tenir en compte que el servo
accepta un valor minim i un maxim.

10
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Arduino 1 Raspberry Pi

Connexions a la placa 0523 — Connexié

:

bo b2 b4 b6 GND
+V b1 b3 b5 b7

10
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Arduino 1 Raspberry Pi

Exercici Ultrasons + Servo + sensor IR

Emprant I'ArduBlock feu que el servo es
mogui en funcio de la distancia llegida pels
ultrasons, en cas de que el sensor

d'infrarojos detecti presencia.

Haureu de tenir en compte que el servo
accepta un valor minim i un maxim.

10
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€% Arduino i Raspberry Pi

Arduino Nano + LCD + Joystick + Servo

#include <LiquidCrystal.h= unsigned long int nAnalogValueZ2Degrees(unsigned long int nAnalogValue){
#include <Servo.h= return (nAnalogValue * 180) s 1023;
b
LiguidCrystal led(1&, 17, 4,5, 6, 71; // Fl
/fliquidCrystal led(8,9,10,11,12,13); // P2 vold loop() {
Servo servol; Servo servo2; buttonState = digitalRead (buttonPin);
_ _ unsigned long int degX = nAnalogValue2Degrees(analogRead (analogPinX));
const int buttonPin = &; ursigned long int deg¥ = nAnalogValue2Degrees(analogRead(analogPiny));
ffconst int buttonPin = 16; /¢ set the cursor to column @, Tline 1 (note: line 1 is the second row, since counting heg:
int analogPinX = 5,analogPinY = 4; led. setCursor(@, 1);
J/int analogPinX = 0,analogPiny = 1; 1T (buttonState == HIGH) {
int buttonState = 0; led. print("F ");
telse{
void setup() { led.print{"n ");
/4 set up the LCD's number of columns and row: }
led.begin(l6, 2); led.print("x:");led. print (degx); led.print("d ¥:"):;led.print(deg¥);led.print("d ")
led. print("electronics.cat"); servol.write (degX);
pinMode (buttonPin, INPUT); servo2,write (degy);
servol.attach(10@); }

servo?, attach(11);
servol write (90);
servo2,write (90);

http://mww.binefa.cat/phpi
http://www.binefa.cat/php/a
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€% Arduino i Raspberry Pi
Arduino Nano + LCD + Joystick + Servo

ginclude <LiquidCrystal. h=
ginclude <Servo, he

LiquidCrystal led(l6, 17, 4,5, 6, 7); // Fl
SfLiguidCrystal lcd(8,9,10,11,12,13); // P2
Servo servol: Servo servod;

const 1nt buttonPin = 8;
J/const 1nt buttonPin = 16;

int analogPinX = 5,analogPinY =
//1int analogPinX = 0,analogPlnY
int buttonState = O;

4,
=1_:

voild setup() {
S/ set up the LCD's number of columns and rows:
led, begin (16, 2);
led.print("electronics.cat");
pinMode (buttonPin, INFLUT);
servol. attach(10);
servo2,attach(11);
servol.write(90);
servo2, write (90);

}

http://www.binefa.cat/php/doc/lcdJsServo/
http://www.binefa.cat/php/arduino/ardublock/lcdJsServo/lcdJsServo.ino
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Arduino Nano + LCD + Joystick + Servo

unsigned long int nAnalogValue2Degrees(unsigned long 1nt nAnalogValue){
return (nAnalogValue * 180) / 1023
}

void loop() {
buttonState = digitalRead(buttonPin);
unsigred Tong int degX = nAnalogValue2Degrees (analogRead (analogPink));
unsigned long int degY = nAnalogValue2Degrees (analogRead (analogPinY));
// set the cursor to column 8, line 1 (note: line 1 is the second row, since counting begins with 0):
led, setCursor(@, 1);
1t (buttonState == HIGH) {
led. print("F ");

}else{
led. print("N ");
}
led. print(":"); led, print (degx); led.print("d ¥:");led.print(degy);led. print("d ")

servol.write (degk);
servo2, write (degy);

http://www.binefa.cat/php/doc/lcdJsServo/
http://www.binefa.cat/php/arduino/ardublock/lcdJsServo/lcdJsServo.ino

electronics.c:


http://www.binefa.cat/php/arduino/ardublock/lcdJsServo/lcdJsServo.ino
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Biblioteca ecat.h per a L'IDE d'Arduino

http://www.electronics.cat/doc/arduinoLib/ecat.zip

FIDST Edita Sketch Eines Ajuda 02.Digital b
Nou Ctrl+N  p3.Analog >
Obrir... Ctr+O p4.Communication »
Sketchbook * 05.Control >
Exemple 06.5ensors g
- Cétr:”; ';;-Et‘slplay " Explicaci6 : http://www.binefa.cat/php/doc/lib-eCat01/
08.5trings g . . .
e CHLSHES G088 : http://www.binefa.cat/php/doc/lib-eCat02/
PUja Ctrel 10 Starterkic . http://www.binefa.cat/php/doc/lib-eCat03/
J
Puja utilitzant un Programador  Ctrl+Shift+U  ArduinolSP http//b|nefacat/b|og/'?p:]_40
Configuracio de la pagina Cerl+Shife+P  ENC28J60 b
Imprimeix Ctr+P  ethercard b
Preferéncies Ctrl+Comma  Mudbus )
Sortir Ctrl+Q pleLib ’
cat
void Toop(}{ e : eCat0o
ledP2, setiursar(d, @); EEPROM s eCat01Lcd
ledPZ.print("PLbGb1 : "};ledP2.print{ecat.nlk poLprint(" cm [
lchE.getCursur(G, 13 ; E,Splora : eCat02UsLcd
ledPz, print (*P1b2b3 ¢ ");1cdP2.print {ecat.nik Firmata " roprint{" em ' eCatd3UsLcd
Aalaw f20my . e
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e

v
-
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Arduino 1 Raspberry Pi

blioteca ecat.h per a 1'IDE d'Arduino

Explicacio : http://www.binefa.cat/php/doc/lib-eCat01/

http://www.binefa.cat/php/doc/lib-eCat02/
http://www.binefa.cat/php/doc/lib-eCat03/

http://binefa.cat/blog/?p

=140

WO 00~ oYU R =

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

#include

#define ROBOT_ATURAT 0
#define ROBOT_ENDAVANT 1
#define ROBOT_ENDARRERA 2
#define ROBOT_DRETA 3
#define ROBOT_ESQUERRA -

String szMissatge;

Ecat ecat;

boolean bConnectat;

int nG,nA,nB,nEstatActual;

mvoid setup(){
ecat.setupNibbleMode(NIBBLE_H_P1,0UTPUT);
ecat.vUltrasonicSensorP1bOb1_init();
pinMode(ecat.nPinP1B2, INPUT);
pinMode(ecat.nPinP1B3, INPUT);
pinMode(ecat.nPinP2B7,0UTPUT);
pinMode(ecat.nP1inP2B6, INPUT);
pinMode(ecat.nPinP2B5, INPUT);
pinMode(ecat.nPinP2B4, INPUT);
ecat.setupNibbleMode(NIBBLE_L_P2,INPUT);
Serial.begin(9600);

nG = 150;

nA = nB = 30;

bConnectat = false;

nEstatActual = ROBOT_ATURAT;

)

http://electronics.cat/downloads/code/robot08.ino
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Modulacio per amplada de pols PWM

Arduino 1 Raspberry Pi

int nPwmA(){

}

int nAux = nG + nA;
if(nAux > 255)

nAux = 255;
return nAux;

2int nPwmB(){

)

"}

int nAux = nG + nB;
if (nAux > 255)

nAux = 255;
return nAux;

Bvoid vRobotAturat(){

nEstatActual = ROBOT_ATURAT;
ecat.vWriteHighNibbleP1(0x00);

Bvoid vRobotEndavant(){

//ecat.vWriteHighNibbleP1(B00000110);
nEstatActual = ROBOT_ENDAVANT:
digitalWrite(ecat.nPinP1B4,L0W);
analogWrite(ecat.nP1inP1B5,nPwmA());
analogWrite(ecat.nPinP1B6,nPwmB());
digitalWrite(ecat.nPinP1B7,L0W);

Vi

Ow

W average

W+

W average

Ow

W+

t

W average

e pulse width |

e— period —»
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Preparant la comunicacidé BlueTooth

kinclude =ecat.h=

Ecat ecat:
boolean bP2BO; ~1=glllll'lllla
rE 'IJ : | ]
vold setup(){ ; ’
pinMode (ecat.nP1inP2E7, OUTPUT); ' 'ﬁ;f

}

v

oid loop(){

while(Serial.available()}{

pinMode (ecat.nPinP2BO, INPUT) ; it

Serial.begin (9600) ; *

bP2BO = digitalRead(ecat.nPinP2B0); [ . 1’2:_; :u liui
—ﬂ-ﬁﬂ'ﬂ'ﬂﬂﬂ'*ﬂﬂtﬂﬂ

String szMsg:

delay(3); _ -
char ¢ = Serial.read(); i € VOC = —————————
szMsg += C; S & GND == Power:3.6—6V

I B e

if(szMsg == "n"){
digitalWrite (ecat.nPinP2B7,HIGH);
I
if(szMsg == "T"){
digitalWrite(ecat.nP1inP2E7,LOW) ;
+
1T (bP2BO != digitalRead(ecat.nPinP2E0)){
bP2BO = digitalRead(ecat.nPinPZEO)
1T (hPZBA){
Serial.println("P2BG HIGH");
telse{
Serial.println("P2BO LOW");
I
+

5ZMsg =

| @ STATE ¢= BT_BOARD VL0B

http://electronics.cat/doc/hc06/bluetoothO4.ino
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Preparant la comunicacidé BlueTooth

winclude <ecat.h=

Ecat ecat:
boolean bP2BO:

vold setup(){
pinMode (ecat.nPinP2E7, OUTPLUT ) ;
pinMode (ecat.nPinPZBG, INPUT) ;
Serial.beqin(9600) ;
bPZB0O = digitalRead(ecat. nFinPZEOD);

http://electronics.cat/doc/hc06/bluetoothO4.ino

11
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Preparant la comunicacidé BlueTooth

1d loop(){

VO

Iy

String szMsg;

while (Serial.available()}{
delay (3);
char ¢ = Serial.read();
szMsg += C;
+
if(szMsg == "n"){
digitalWrite(ecat.nP1nP2E7, HIGH) ;
T
if(szMsg == "f" )4
digitalWrite(ecat.nPinP2E7, LOW) ;
T
1T (bP2BO !'= digitalRead(ecat.nPinF2E0) ){
bP2B0O = digitalRead(ecat.nPinP2EO);
1T (bP2BO){
Serial.println("P2BO HIGH");
}elsed
Serial.println("P2BO LOW");
+
T

SEHEQ = uu;

http://electronics.cat/doc/hc06/bluetoothO4.ino
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Preparant la comunicacidé BlueTooth

Verifiqueu el funcionament del programa
bluetooth04.ino interactuant amb qualsevol
dels programes de comunicacions que
coneixeu

http://electronics.cat/doc/hc06/bluetooth04.ino

11
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Arduino i1 Raspberry Pi

App Inventor

MIT App Inventor | Explore MIT App Inventor - Mozilla Firefox

i MIT App Inventor | E... X

(- @ appinventor.mit.edu/explore/ v(':'| &% |- |Q Cerca | wB +F A © 2 -

Hi S Ay Mot About v News & Stories v Resources v

= s BY Check out the new App Inventor Gallery! Google™ Custom Sea “

MIT App Inventor noted in US News & World Report. Prmeanl Rave

MIT App Inventor at ISTE 2015

College Board Announces Endorsement of
Advanced Placement Mobile CSP Course
MIT App Inventor Classic to MIT App
nventor 2 Converter Released

MIT App Inventor usage triples over the
2014-2015 academic year

edX

Register for a free online edX
App Inventor course!

Tweets ¥ Follow

#any, MIT App Inventor 6h |
7 @MITAppinventor H

http://appinventor.mit.edu/
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Arduino i1 Raspberry Pi

App Inventor

4 ) @ ai2.appinventor.mit.edu/#5925707432591360

-c| &% |~ |Q Cerca

. OO

wB 3 A @ - =

MIT App Inventor 2
Beta
b Compmempwss  ©mem

Projects »

Connect v Build ¥ Help

My Projects Gallery Guide Report an lssue

English » jordibinefa@gmail.com ¥

http://binefa.cat/php/appinventor/prj00.aia

Palette Viewer Components Properties
User Interface ’_|D‘i5|)|ﬂ3r hidden components in Viewer B Screenl Screen?
@ Button Sputton? AboutScreen
Al
W CheckBox LA
. JButtonZ
DatePicker @ AlignHorizontal
“Sound1
@ Image Left»
A| Label AlignVertical
""" Topw
ListPicker
AppName
— S
= ListView prio0
b Notifier BackgroundCoilor
+s| PasswordTextBox |:| White
Wl Slider Backgroundimage
None_..
Spinner
T TextBox CloseScreenAnimation
Default »
e TimePicker
Icon
IL‘ WebViewer I Text for Button2 o
OpenScreenAnimation
Layout Default v
Rename | Delete
Media ScreenOrientation
Non-visible components :
: = i Unspecified =
Drawing and Animation =1 Media
Soundi Scrollable
Sensors kitty.png M
meow.mp3 .
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App Inventor

I_IDiSp|E]|I' hidden components in Viewer

when .Click
do  call ELIMGERD -Play
« ||l Soundl v RYEI:

millisecs

» ‘:.“ r e __.__ L I Gﬂl‘l“lﬂl‘lﬂﬂ: Flﬂ-'lﬂ'lkl
Gatet no es bufonet © [ screent Sound
Text for Button2 Button? Minimuminterval
Allabelt 500
&Button?2
- sk Source
=1
Mon-visible components Sound] mesw.mpl...
dl
Soundl

http://binefa.cat/php/appinventor/prj00.aia
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App Inventor

Un cop us heu validat a I'App Inventor, importeu I'arxiu prj00.aia
-Projects / Import projects (.aia) from my computer- i genereu
I'arxiu prj00.apk -Build / App (save .apk to my computer)-.

Un cop generat I'arxiu .apk el passeu al vostre mobil Android fent
servir el cable USB, trametent-lo mitjancant correu electronic o
anant a I'adreca de sota mitjancant el vostre navegador.

A I'hora de fer la instal-lacié el telefon us avisara de que la font
del programa no és l'estandard. Temporalment, doneu al vostre
mobil permisos per a fer una instal-laci6é des de font
desconeguda.

Verifiqueu el seu funcionament.
http://binefa.cat/php/appinventor/prj00.aia http://binefa.cat/php/appinventor/prj00.apk
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Comunicacido mitjancant BlueTooth

+3V O P2
+:E,E GND b7
PCOMM b6 bsj O *3V

+W2
+54

b4 b3

b2 b1
be +V2

‘GND b7 @
b6 bh&
® s]e # .| O
0000 b4 b3 Em
0000 b2z b1l +5y
e ole & be +V1

P1

http://electronics.cat/doc/hc06/bluetooth04.ino
http://electronics.cat/doc/hcO06/HC06 04b.aia
http://electronics.cat/doc/hcO06/HC06 _04b.apk

- Carregueu bluetooth04.ino a I'Arduino
Nano

- Desconnecteu cable mini-USB de
I'Arduino Nano

- Alimenteu separadament la placa nano-
eCat (cal tornavis)

- Assegureu-vos de la posicié dels ponts
(jJumpers) de comunicacié

- Preneu nota del numero identificador de
Bluetooth

- Connecteu placa set0525 a la nano-eCat

- Vinculeu el dispositiu BlueTooth al vostr
mobil Android (contrasenya : 1234)

- Proveu el fi 5§ direccional

12

(ST

electronics.ca


http://electronics.cat/doc/hc06/bluetooth04.ino
http://electronics.cat/doc/hc06/HC06_04b.aia
http://electronics.cat/doc/hc06/HC06_04b.apk
http://electronics.cat/php/common/index.php?lang=ca&page=101
http://www.banggood.com/HC-06-Wireless-Bluetooth-Transceiver-RF-Main-Module-Serial-For-Arduino-p-80364.html
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Com trobar pel terminal el numero ID
BlueTooth

$ hcitool scan
Scanning ...
98:D3:31:30:2C:0D HC-06

:ll“llll ZEERg*

_,,———--

del

12
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App Inventor -Comunicacidé mitjancant
BlueTooth

[ Ipisplay hidden components in Viewer

when [EEHHTEED BeforePicking

B TstFickerT + Y Flements v i3
LN

when Pickerl v =i e qly}]

=Y CstPickerl + I Selection v -1 BluetoothClient] » I e

address |

Seleccioneu dispositiu Bluetooth

= | abell v M Text v RO MMN Connectat !1!1 1

Engegat Apagat (1[N EluetoothClient] v BEE I

text “3@"

Mo esta connectat = Clock v W TimerEnabled v WG true «
G Clock] v B Timerinterval » JRd e 200

P2B0 -

when .Click when [EVERIYFE] Click

Lol BluetoothClient] » BTl s L el BluetoothClientl v RSl Ir=4

text text
e m ]

when (L3RR .Timer
call EMEERETEIENRED BytesAvailableToReceive (0]

then éet_mmh_m to | call EIEGMGEETIE] ReceiveText
numberOfBytes =1 BluetoothClient] v By C=EIE A =T =

ou |
4
s B

EREzEEEE

sSEsassssssasn

o )

QR

Non-visible components

| /]

BluetoothClient1 Clockl
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App Inventor -Comunicacidé mitjancant
BlueTooth

when [(EEigCgR) BeforePicking

go ot INEiEE T N Scelection v B = thlien .Connect

address

do thilie 5e oyt :] = SendText
text | "@"

=il Clock1 » BEll=
do [ (=7 if

then sct (E1TZrED . AZiE) to

.BytesAvailableToReceive

L —
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Programar al mobil Android — App Inventor
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Programar al mobil Android — App Inventor
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Arduino 1 App Inventor - Comunicacié

147 Bvoid vManageMsg(){

148 vSliders();

149 B if(szMissatge == ){

150 f/digitalWrite(ecat.nPinP2B7,HIGH);
151 analogWrite(ecat.nPinP2B7,nG);
152 [ }

153 B if(szMissatge == )4

154 digitalWrite(ecat.nPinP2B7,L0W);
155 [ 1}

156 B if(szMissatge == )R

157 bConnectat = true;

158 vInformaSensors();

159 [ 1}

160 B if(szMissatge == ){

161 vRobotEndavant();

162 [ 1}

163 B if(szMissatge == ){

164 vRobotEndarrera();

165 [ 1}

166 B if(szMissatge == )4

167 vRobotAturat();

168 [ 1}

169 B if(szMissatge == 14

170 vRobotEsquerra();

171 | 1}

172 B if(szMissatge == )R

173 vRobotDreta();

174 [ %

175 -}

http://electronics.cat/downloads/code/robot08.ino
http://electronics.cat/downloads/code/HCO6_robot08.aia
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Torn de preguntes ...

é I

... 1 sessio practica.
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Presentacio descarregable a : http://binefa.cat/blog
Correu electronic de contacte : jordibinefa@electronics.cat

https://twitter.com/JordiBinefa
. https://twitter.com/electronicscat

LlnkEdm http:/les.linkedin.com/publjordi-binefa/13/717/90b

Plaques aviat disponibles a :

http:/lwww.electronics.cat
http:/lwww.makeit.cat

Moltes gracies per la vostra atencio
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