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Maquinari lliure

Definicio de maquinari lliure :

Es un maquinari en que el
disseny esta a disposicio del
public per a que qualsevol ho
pugui estudiar, modificar,
distribuir, fabricar i vendre.

Font : http://freedomdefined.org/OSHW
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Xassis del cotxe / robot
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http://www.banggood.com/Smart-Robot-Car-Chassis-Kit-Speed-Encoder-Battery-Box-For-Arduino-p-915324.html
http://www.banggood.com/4WD-Smart-Robot-Car-Chassis-Kits-With-Strong-Magneto-Speed-Encoder-p-917007.html
https://twitter.com/JordiBinefa/status/567965949745373185
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https://twitter.com/JordiBinefa/status/567965949745373185
http://www.banggood.com/Wholesale-Black-Plastic-Battery-Storage-Case-Box-Holder-for-2-x-18650-with-6-Inch-Wire-Leads-p-48962.html
http://www.banggood.com/18650-3_7V-Li-ion-Rechargeable-Battery-For-Flashlight-Black-Torch-p-921904.html
http://www.banggood.com/Wholesale-New-Battery-18650-Travel-Charger-Wired-AC-Digital-Li-Ion-EU-p-28256.html
http://www.banggood.com/Wholesale-2x-UltraFire-18650-3000mAh-3_7V-Li-ion-Rechargeable-Battery-Red-p-35187.html
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https://twitter.com/JordiBinefa/status/567965949745373185
http://www.banggood.com/DC-7V-24V-To-DC-5V-3A-USB-Output-Converter-Step-Down-Module-KIS3R33S-p-912110.html
http://www.banggood.com/Wholesale-DC-DC-LM2596-Converter-Buck-Adjustable-Step-Down-Regulator-Power-Module-1_2-35V-p-46754.html
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Control de sentit dels motors
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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
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Control de sentit dels motors
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
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Sensor ultrasonic de distancia
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https://twitter.com/JordiBinefa/status/567965949745373185
http://www.banggood.com/Wholesale-Ultrasonic-Module-HC-SR04-Distance-Measuring-Ranging-Transducer-Sensor-p-40313.html
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Sensor ultrasonic de distancia
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http://www.banggood.com/5-Channel-Tracking-Sensor-Module-Board-Trace-Module-Infrared-Detection-p-90950.html
https://twitter.com/JordiBinefa/status/567965949745373185
http://www.banggood.com/2Pcs-5V-Infrared-Line-Tracking-Sensor-Module-For-Arduino-p-944245.html
http://www.banggood.com/2Pcs-5V-Infrared-Line-Tracking-Sensor-Module-For-Arduino-p-944245.html
http://www.banggood.com/5-Channel-Tracking-Sensor-Module-Board-Trace-Module-Infrared-Detection-p-90950.html
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https://twitter.com/JordiBinefa/status/567965949745373185
http://www.banggood.com/HC-06-Wireless-Bluetooth-Transceiver-RF-Main-Module-Serial-For-Arduino-p-80364.html
http://www.banggood.com/HC-06-Wireless-Bluetooth-Transceiver-RF-Main-Module-Serial-For-Arduino-p-80364.html
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http://www.banggood.com/40pcs-20cm-Female-to-Female-Jumper-Jump-Cable-Wire-For-Arduino-p-75612.html
https://twitter.com/JordiBinefa/status/567965949745373185
http://www.banggood.com/TT-Motor-Mounts-Plate-For-RC-Smart-Robot-Car-p-913013.html
http://www.banggood.com/Wheel-For-RC-Smart-Car-Chassis-Robot-DIY-p-912824.html
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Arduino Nano
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https://twitter.com/JordiBinefa/status/567965949745373185
http://arduino.cc/en/Main/arduinoBoardNano

RS232:TX,
RS232:RX,

INTERRUPT,

PVWWM, INTERRUPT,
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PWM, 12C:SCL,
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PWM, SPI:SS,
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Arduino Nano
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http://arduino.cc/en/Main/arduinoBoardNano
http://arduino.cc/en/Main/arduinoBoardNano
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Maquinari lliure amb Arduino Nano
Inconvenients per a novells, ... i experts

16



17

nano-eCat

Jed0°sdIuol]d9)°


http://electronics.cat/php/common/index.php?lang=ca&page=101
http://electronics.cat/php/common/index.php?lang=ca&page=101
http://arduino.cc/en/Main/arduinoBoardNano
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Maquinari lliure amb Arduino Nano

Plaques amb sistema de bus lliure eCat

nano-eCat

Placa 0101 v4

Placa convertidora de
I'Arduino Nano al
sistema de bus lliure
eCat System
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Maquinari

BUS : Sistema digital que transfereix dades
entre dispositius electronics
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RX / TX | O0GND 4x2 a 4x2
(0311)
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5x2 a 5x2
(0104A)

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

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=044
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
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http://electronics.cat/php/common/index.php?lang=ca&page=101
http://electronics.cat/php/common/index.php?lang=ca&page=101
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http://electronics.cat/php/common/index.php?lang=ca&page=101
http://electronics.cat/php/common/index.php?lang=ca&page=101

Dissenyat en KiCad
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e¢ . 23
Eines per a programar

e ArduBlock proo.abp *

|Save | | [oad.i :_Uplc::-ad .

S sketch_jun17a | Arduino 1.0.5

Fitxer Edita Sketch JEINES Ajuda
Format autornatic

Arxiva Sketch

sketch junl7a g = s
- Arregla la codificacid irecarrega

vold setup()
Number/Gonstants /e I Aonito
Serial.begin(9600): ArduBlock
pinMode( 13 , OUTPUT;

Utilities : e 1 Placa

D peratorns

Port série b
void loop()}
m——— I Programador ’
(0] o] .. .
== T digitalrite( 13 . Hl pnregistra Bootloader
ISeeadstudiolGroved e ; Y - SEriﬂl.print{ "LED ar d 1

serial.println{""};

delay( 1000 );
digitalWrite{ 13 , LOW }:
Serial .print({ "LED OFF" J};
serial.println{""); ;
delay{ 1800 J; | Emga |

LED OFF -
LED ON
LED OFF
LED O
LED OFF
LED ON
LED OFF
LED ON
LED OFF
LED ON
LED OFF

fdev/ttyUsBo

4 ]

& Desplacament automatic | Sense s

electronics.cat

http://www.binefa.cat/php/arduino/ardublock/pr00.abp


http://www.binefa.cat/php/arduino/ardublock/pr00.abp
http://blog.ardublock.com/
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electronics.cat



ArduBlock

pr02.abp - Exercici
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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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ArduBlock

pr02.abp - Exercici
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Video : https://www.youtube.com/watch?v=efSOm-Zliq0

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

ek ArduBlock .

pr02.abp - Exercici

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

ArduBlock

prO5ultrasons.abp Mesura ultrasonica

variable S9yjltrasons

value 48

set number, variable

Jdev/tEyUSBO

|| \Envia |

[ f " ot
: qlue ultrasons Dist :9

Dist :10 L_

-

Ll | F

Desplagament automatic |5ense s

http://www.binefa.cat/php/arduino/ardublock/prO5ultrasons.abp
http://www.binefa.cat/php/doc/pr002/
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http://www.binefa.cat/php/doc/pr002/
http://www.binefa.cat/php/arduino/ardublock/pr05ultrasons.abp
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Biblioteca ecat.h
per a 'IDE d'Arduino

[ Index of /download: x

L € | [ electronics.cat/downloads/libraries/ a7 =

Name Last modified Size Description
a Parent Directory -

ﬁ ecat_v025.tar.gz 17-Feb-2015 01:16 5.1K
ﬁ ecat v025.zip  22-Feb-2015 23:42 9.8K

Index of /downloads/libraries

-

FIBER Edita Sketch Eines Ajuda 02.Digital

Nou Ctr+N  g3.Analog
Obrir... Ctr+O  p4.Communication
Sketchbook * 05.Control
Exemples 8 06.5ensars
Tanca Ctr+W 7.Display
Desa Ctrl+S 08.5trings

Anomenaidesa...

Ctrl+5Shift+S e Use

Puja Ctrl+U  10.5tarterkit
Puja utilitzant un Programador  Ctrl+Shift+U  ArduinolSP
Configuracio de la pagina Ctri+Shift+P ENC28J60
Imprimeix Ctr+P  ethercard
Preferéncies Ctri+Comma Mudbus
Sortir Cerl+Q plelib

void Toop(}{
TedP2, setCursor(®, 0);
ledPZ.print ("P1babl :
ledP2. setCursor(d, 13;

ledP2. print ("FLb2b3
AaTaw (0my

3

k

k

EEPROM
"1;ledP2, print fecat. nlk Esplora

*};1cdP2.print (ecat, ni: Firmata

alal

3

v Lprint(" cm

b lprint{" om

eCati1lecd

| cCatooUsled

' eCati3UsLed
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http://electronics.cat/downloads/libraries/
http://electronics.cat/downloads/libraries/

Biblioteca ecat.h

per a 'IDE d'Arduino

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 <ecat.h>

#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

31

electronics.cat


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

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

PWM

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);

Vit 4 —
Ov W auer@ge
W+

W average
Ow t
v+ — V average
Ovw t

e pulse width |

e— period —»
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Eines per a simular

Bl 123D Circuits *

&= @ | [ 123d.circuits.io =

@ 123D Circuits / Circuits Components Circuit Scribe Shop m m |

Simulate Arduino
online and easily create
custom circuit boards

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
DRAM, CONDUCTIVE TRACES Circuit Scribe sketches online.

http://123d.circuits.io/
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Programar al mobil Android

App Inventor

= & [ ai2.appinventor.mit.edu/#5388727800037376 icA
F MIT App Invent%:!tz Projectsy  Connecty  Builde  Helpr My Projects ~ Guide  Report an Issue \;r jordibinefa@gmail.com » -
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=] ListPicker z c 150 © [ HorizontalArrangemen
N 1l AppName
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[++ PasswordTextBox 7 it i [] white
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— btEndavan
= None...
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X TextBox ? & biesquerra CloseScreenAnimation
s B W =L | 1 Default v
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e*::Programar al mobil Android

App Inventor

= MIT App Inventor2 x

= & | [ ai2.appinventor.mit.edu/#5388727800037376 i dl—
ﬁ MIT App Inventﬁé Projects¥  Connecty  Buildy  Helpv My Projects Guide  Report an Issue 1;} jordibinefa@gmail.com » i
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@ Built-in Rl vhen AfterPicking
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M Math set ([ELEEED - (%D to | * :
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M colors LI
B variables
B procedures
g -]-Screem s CETIED Click " when ' Button2 v [{e:/V 3
:j e do  call | BluetoothClient1 v BEELTEER do  cal Aendicst
S| ﬂHorizcmalﬁrrangemen text " = text
Heauttom - . e
-“'_B“““”Z . ‘when Click
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¢ Arduinoi App Inventor
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Comunicacio

avoid vManageMsg(){

vSliders();

H if(szMissatge == "on"){
f/digitalWrite(ecat.nPinP2B7,HIGH);
analogWrite(ecat.nPinP2B7,nG);

}

B if(szMissatge == "off"){

digitalWrite(ecat.nPinP2B7,LOW);
}

B if(szMissatge == "ask"){
bConnectat = true;
vInformaSensors();

T}

O if(szMissatge == "fuw"){
vRobotEndavant();

}

O if(szMissatge == "bw"){

vRobotEndarrera();
}

B if(szMissatge == "=1"){
vRobotAturat();

C )

B if(szMissatge == "1&"){
vRobotEsquerra();

}

B if(szMissatge == "ri"){
vRobotDreta();

F )

"}

http://electronics.cat/downloads/code/robot08.ino

http://electronics.cat/downloads/code/HCO06_robot08.aia
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Maquinari
3Bpi - Pi de les Tres Branques

Placa traductora de nivells per a Raspberry Pi
Placa set05 08 v2

http://electronics.cat/php/common/index.php?lang=ca&page=508


http://electronics.cat/php/common/index.php?lang=ca&page=508

Maquinari
Leds i microrruptors - Placa set01_04

. PCO- PC3 INPUT 1 s D'% PD4-PD7 OUTPUT

SYTLE

http: //electronlcs cat/php/common/index.php?lang=ca&page=104
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ied
Maquinari lliure amb Arduino Nano
Plaques amb sistema de bus lliure eCat

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
microrruptor (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
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Maquinari

Concepte de relée

40



Maquinari
4 Relés - Placa set05 02

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

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

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

41
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Comunicacions serie

GtkTerm

> Configuration

Serial port
Port: Speed : Parity:
[m = 1115200 ™ ‘none e
Bits: Stopbits : Flow control :
'8 v | |1 T+ [none =

ASCII file transFer

End of line delay (milliseconds) : | 0

|| Wait For this special character before passing to next line:

|_ D'acord | | Cancel-la |
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Comunicacions serie
qtTerm

Port Name Physical Name
[tyamao | [rdewityaMan o] & Enable
Connected at /dev/ttyAMAD
Baud Rate Parity Bits Stop Bits Flow Control
|115200 =l nope =] je F| |t =] |None =

Text to Send: | Hello from Raspberry Pi Send |

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
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 Raspberry Pi Hello from Raspberry Pi Hello from
Raspberry Pi Hello from Raspberry Pi Hello from Raspberry Pi Hello from
Raspberry Pi yy uu uu uu yy uu 0o oo uu oo oo pp i pp kk kk pp kpkp mm pp

http://code.google.com/p/qtterm/


http://code.google.com/p/qtterm/
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Exemple de maquinari lliure

emprant programari lliure
Trepant / fresadora - qtCnc/ =,

- Programari allotjat a sourceforge.net :

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

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

Totals: 2 Items




Torn de preguntes ...

é I

... 1 sessio practica.
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COMIAT

Presentacio descarregable a : http:/lves.cat/mbQX
Correu electronic de contacte : jordibinefa@electronics.cat

https:/twitter.com/JordiBinefa http://binefa.cat/blog/
https://twitter.com/electronicscat

Ll“k@d m http://es.linkedin.com/publ/jordi-binefa/13/717/90b

Plaques aviat disponibles a :

http://lwww.electronics.cat

Moltes gracies per la vostra assistencia


mailto:jordibinefa@electronics.cat
http://binefa.cat/blog/
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