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Maquinari lliure controlat amb GNU/Linux

Introduccio



Sessio practica de maquinari lliure
Introduccio

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



ue és la Raspberry Pi ?
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http://www.raspberrypi.org/


http://www.raspberrypi.org/

Raspberry Pi
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http://www.adafruit.com/blog/2014/07/24/3d-model-of-raspberry-pi-b-3dthursday/
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Raspberry Pi

Raspberry Pi B Raspberry Pi B+

GPIO

A/ Ports
Camera
Micro USB

https://helloacm.com/review-raspberry-pi-b-plus-model/

Raspberry Pi: Which model do I have? %lg

BB

Separate Analoguis
Video and Audio

4x USE in aling
&6 GPIO Pins | 3 Shinker Pi Loge 40 GPIO Pins

2= UsSB Power Combined
Shicking out Here AV Port

hitp://pimononl.com

http://misapuntesde.com/post.php?id=431
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Raspberry Pi

e Ordinador amb |la mida d'una targeta de credit
 CPU: Broadcom BCM2835 SOC

e 7/00MHz ARM 11 amb coma flotant

* Videocore 4 GPU capac de reproduir BluRay amb qualitat
de video 1080p30 emprant H.264 a 40Mbits/s

 OpenGL ES2.0i OpenVG

» Targeta SD (es pot emprar USB un cop esta funcionant)
 Model A: 256MB RAM, 1 port USB

 Model B: 512MB RAM, 2 ports USB, Ethernet

Font : QtDD12 - Qt on Raspberry Pi - Jeff Tranter



Raspberry Pi

» Sortides de video compost i HDMI

« So per HDMI i connector jack d'audio de 3.5mm; també es pot emprar un
microfon USB com a entrada

e Connexid a un port GPIO (entrades/sortides de proposit general a 3,3V)

» Alimentat a 5V per micro USB (2.5W/3.5W. Es poden emprar bateries,
per exemple 4 piles AA cells)

* No té rellotge de temps real RTC (ho obté de la xarxa)
 Memoria no expandible

Font : QtDD12 - Qt on Raspberry Pi - Jeff Tranter
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Raspberry Pi

e PVD : US$25 (Model A) / US$35 (Model B)

* |La placa ve sola: tipicament s'afegeix un monitor
per HDMI, una targeta SD, teclat i ratoli USB i una

font d'a

e Acceés |

imentacio de 5V per microUSB
iure als esquemes del maquinari

Font : QtDD12 - Qt on Raspberry Pi - Jeff Tranter
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Dispositius d'entrada - Ratoli i
teclat

 Es poden connectar ratolins i teclats USB

* Si calen més connexions USB es pot emprar
un concentrador amb alimentacio auxiliar

Source : QtDD12 - Qt on Raspberry Pi - Jeff Tranter



Dispositius de sortida i pantalla
tactil

« Sortida de video HDMI i video
compost

* Es poden fer servir
connectors DVI o VGA amb
un adaptor

» Les pantalles tactils HDMI
funcionen si emulen un ratoli
USB

e Chalkboard Electronics té una
pantalla tactil compatible de

10 polsades amb una
interficie dHDMI a LVDS

13




Altre maquinari

Ports GPIO, serie, SPI, [2C i JTAG

* Ve amb un connector soldat (P1) de 26 potes i un altre de 8

potes (P5. Tan sols esta a la segona revisio)

Treballa internament a 3,3V. Si es vol fer compatible amb
nivells TTL (5V) cal un convertidor de nivells

MIPI CSI-2 (Camera Serial Interface) al connector S5

DSI (Display Serial Interface) al connector S2 per a LCD (no hi
ha drivers actualment)

La segona revisio té alguns canvis menors respecte a l'original

14



Connector GPIO

Raspberry Pi B
Rev 1 P1 GPIO Header
Pin No.

|33Vl

GPIOO 3
GPIO1 5
GPIO4 7
D o
GPIO17 11
GPIO21 13
GPI1022 15
Y 7
GPIO10 19
GPIO9 21
GPIO11 23

| GNDPE

2
4
6
8 GPIO14
10 GPIO15
12 GPIO18
14 N
16 GPIO23
18 GPIO24
20 [ICH
22 GPI025
24 GPIOS8

26 GPIO7

Font : http://raspi.tv/2014/rpi-gpio-quick-reference-updated-for-raspberry-pi-b

Key

GPIO Numbers

Raspberry Pi AIB
Rev 2 P1 GPIO Header

Pin No.

| 3.3V

GPIO2 3
GPIO3 5
GPIO4 7/
T o
GPIO17 11
GPI1027 13
GPI1022 15
Y
GPIO10 19
GPIOS 21
GPIO11 23

| GNDPE

LR UART

P
GND

I*)C

SPI
GPIO

2 B\
4 A\
6 [¢1)'[»]
8 GPIO14
10 GPIO15
12 GPIO18
14 SN
16 GPIO23
18 GPIO024
20 [
22 GPIO25
24 GPIO8

26 GPIO7

Raspberry Pi B+
B+ J8 GPIO Header
Pin No.

GPIO2
GPIO3
GPIO4
GPIO17
GPI027
GPIO22
GPIO10
GPIO9
GPIO11
DNC
GPIO5
GPIO6
GPIO13
GPIO19
GPIO26

1
3
5
7
9

11

13
15
17
19
21
23
25
27
29
31
33
35
37

~ GNDRE

2
4
6
8
10
12

14 (N

16
18

GPI014
GPIO15
GPIO18

GPI1023
GPI1024

20 [

22
24
26
28

GPI1025
GPIO8
GPIO7
DNC

30 [

32

GPI012

34 N

36
38
40

GPI016
GPI1020
GPI1021
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http://raspi.tv/2014/rpi-gpio-quick-reference-updated-for-raspberry-pi-b

ev

Raspberry Pi Model B

Rev 2
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Comparacio d'arquitectures |
families ARM

ARMv2 ARM2, ARM3

ARMv4 StrongARM, ARM7TDMI, ARM9TDMI

ARMv6 ARM11, ARM Cortex-M

ARMv8 Not available yet. They will be 64 bits processors

17


http://en.wikipedia.org/w/index.php?title=ARM1&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=ARM2&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=ARM3&action=edit&redlink=1
http://en.wikipedia.org/wiki/ARM7
http://en.wikipedia.org/wiki/StrongARM
http://en.wikipedia.org/wiki/ARM7TDMI
http://en.wikipedia.org/wiki/ARM9
http://en.wikipedia.org/w/index.php?title=ARM7EJ&action=edit&redlink=1
http://en.wikipedia.org/wiki/ARM9E
http://en.wikipedia.org/w/index.php?title=ARM10E&action=edit&redlink=1
http://en.wikipedia.org/wiki/XScale
http://en.wikipedia.org/wiki/ARM11
http://en.wikipedia.org/wiki/ARM_Cortex-M
http://en.wikipedia.org/wiki/ARM_Cortex-A
http://en.wikipedia.org/wiki/ARM_Cortex-M
http://en.wikipedia.org/wiki/ARM_Cortex-R

ARMv5 Platforms

OLinuXino

OpenRD

Pogoplug Series 4
Pogoplug v2 (Pink/Gray)
Seagate DockStar
Seagate GoFlex Home
Seagate GoFlex Net
SheevaPlug
TonidoPlug

TonidoPlug 2

ZyXEL NSA320

ARMv6 Platforms

Pogoplug Pro/Video/v3
Raspberry Pi

ARMv7 Platforms

BeagleBoard
BeagleBoard-xM
BeagleBone
CuBox

Gumstix Overo
IGEP v2

Mele A100
NitrogengX
PandaBoard
TrimSlice

Processor

Freescale i.MX233 454MHz
Marvell Kirkwood 1.2GHz
Marvell Kirkwood 800MHz
Marvell Kirkwood 1.2GHz
Marvell Kirkwood 1.2GHz
Marvell Kirkwood 1.2GHz
Marvell Kirkwood 1.2GHz
Marvell Kirkwood 1.2GHz
Marvell Kirkwood 1.2GHz
Marvell Armada 310 800MHz
Marvell Kirkwood 1.2Ghz

Processor
PLX 7820 700MHz Dual-core
Broadcom BCM2835 700MHz

Frocessor

TI OMAP 3530 720MHz

TI DM3730 1GHz

TI AM3358 720Mhz

Marvell Armada 510 800MHz
TI OMAP 35xx 600/720MHz
TI DM3730 1GHz

Allwinner A10 1.0Ghz
Freescale i.MX6 Quad 1GHz

TI OMAP 4430 1GHz Dual-core
NVIDIA Tegra 2, 1GHz Dual-core

64MB

512MB
128MB
256MB
128MB
128MB
128MB
512MB
512MB
212MB
512MB

128MB
256MB

RAM
256MB
512MB
256MB
1024MB
512MB
212MB
212MB
1024MB
1024MB
1024MB

NAND

312MB
128MB
128MB
256MB
256MB
256MB
512MB
212MB
212MB
128MB

NAND
128MB

Ethernet
10/100
10/100
10/100
Gigabit
10/100
10/100
10/100
Gigabit
10/100
Gigabit

Ethernet
10/100
Gigabit
Gigabit
Gigabit
Gigabit
Gigabit
Gigabit
Gigabit
Gigabit
Gigabit
Gigabit

Ethernet
Gigabit
10/100

sD

Full SD
Micro 5D
Micro SD
Micro SD
Micro SD
Micro SD
Full SD
Micro 5D
Full SD

USB  SATA
2
7 2
3 1
4
4
1 1
1 2
1
1|
1 1
3 2
USB  SATA
4 1
2
(100mA
max)
usB
1
4
2
2
Exp
2
3
2
2

Full and Micro 5D 4

18

Wireless

B/G, Bluetooth v2.0 + EDR
B/G, Bluetooth v2.0 + EDR
B/G/N

B/G/N

B/G/N, Bluetooth v2.1 + EDR
Optional B/G/N, Optional
Bluetooth



Maquinari
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Maquinari

Conjunt d'una Raspberry Pi amb plaques de http://www.electronics.cat/

20


http://www.electronics.cat/
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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

e¢ ) ) 22
Maquinari

BUS : Sistema digital que transfereix dades
entre dispositius electronics

+5V o BCTS / RTS

/- CTS / RTS| o X
TX / RXf o X
Cable pla

RX / TX | O0GND 4x2 a 4x2
(0311)

Cable pla
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



Maquinari

Concepte d'interruptor

23



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

24


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

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

25



Maquinari
Raspberry Pi + 3Bpi + entrades/sortides

Video explicatiu : http://youtu.be/bUjgEGbktFM

26


http://youtu.be/bUjgEGbktFM

Maquinari

Concepte de relée

27



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

28


http://electronics.cat/php/common/index.php?lang=ca&page=502
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Targeta SD per la demostracio

Podeu baixar-vos la imatge de la targeta SD (2014-03-12-
eCat.img de 4GB) des de :

http://ves.cat/jpEE

https://mega.co.nz/#'BOdFkQAQ!8Ro7Hka05tvyXGRRJBrJSh6euuVas5rIKKWKLp7ZP1I

* En cas de que la vostra targeta estigui a /dev/sdb podeu copiar la imatge amb un dd:

sudo dd if=2014-03-12-eCat.img of=/dev/sdb bs=1M



http://ves.cat/jpEE
https://mega.co.nz/#!B0dFkQAQ!8Ro7Hka05tvyXGRRJBrJSh6euuVas5rlKKWKLp7ZP1I

Accés a la GPIO emprant Qt

(odeless.
Create more.
Deploy everywhere.

http://gt-project.org/

30


http://qt-project.org/

Accés a la GPIO emprant Qt
eCatLink

&

YWolfrarm

i
U2
—
]
=
3]

I

eCatLink v0.2

ma NOT USED |
3 GPID 3 | i
GPIO 2 g = GPI02 3| B
bl 5. SDAJ 7|crio2s b2 INPUT | os 121 SDAJ [+ BV
GPIO 3 5
b3 GPI025 6 5|GPI023 b4 s avEl] v 557103 s | B cho
GPIO 14
bs  GPI027 4] 3|ePi022  bs 2C0SCL 4| 31260 50 P04 7| 8| apr o
GPID 29 GPIO 28 PRI 15
b7 GPIO 4 2| GND GPI0 31 6| 5 [GPI0 30 ono B 19| Janr meo
o UART RTS UART CTS
- GPIO 17 11| 12| GPIO 18
P3 ano B [l evo J J
3 GPID 28 .
sv i 9 |GRIO28 1o Grio 27 13| B eno
GPIO 28
bl 50 DA 8 7|cPi018 b2 GPIO 22 15| 16/GPI0 23
- B3 GPI07 6 | 5|erioe b4 3.3v 17| 18| Gpio 24
GPIO 10
bs  GPIO10 4] 3|ePi0e  bs P10 MOs| 19
b7  GPlo11 2| Wl co 1oL 21| 22| GRio 25
GPIO 11 GPIO 8
P2 SP10 CLK 23 ﬂ SP1OCE O N
GPIO 30 GPIO 7
sV n ﬂ GPIO 31 GNDE ﬂ SPIOCE 1 N
GPID 31
GPIo Buﬂ ﬂ NC
GPIO 14
GPIo 15ﬂ 3 | NC Connect to Scratch |
gglg %Eﬂ ol GO Broadcast all active 10 I

SfelaTelnt

| [eCatoOSRPiBIn] |-pi@raspberrypi: :eCatLink w0.2

http://www.binefa.cat/php/raspberryPi/qt/eCat05b.tar.gz


http://www.binefa.cat/php/raspberryPi/qt/eCat05b.tar.gz

Accés a la GPIO emprant Qt
eCatLink

bl
b3
b5

b7

bl
b3
b5

b7

eCatLink v0.2

P4 NOT USED | P1
svil] P 9|GP93.  no _ B.EVJ 5v
|2c(ipflsaoiﬂp P 7]erio24 b2 INPUT | o 2C1 SDA 2 4 BY
GPIO 25ﬂ|7 r .GPIO 23 b4 2avl] fllsv |2gflgrﬁﬂ HGND
GPIO 2?.!‘ r . GPIO 22 b6 12€0 SCL 12C0 SDA GPIO 4. ﬂ SEI;IT;D
ario 25 [ G50 32 GPIO 15
GPIO 4.|_ GND GPIO 31 ﬂ ﬂ GPIO 30 GND ﬂ UART RXD
UART RTS UART CTS
P3 ano | [l oo crio 17 11| [8] cpio 18
5.‘~.-i r .g%'g 28 bo GPIO 2?. GND
lzﬁ,“’sgi.r r Bllcrois b2 crio 22 [{§] 8] cpio 23
GPIO ?.I' r .GF’IO 8 b4 B.Wﬂ ﬂﬁpm 24
crio 1o ™ Bcrioe  be Spfgﬁglgﬁ. 20

GPIO11 .I' GND

GPID 9
SP10 MISO . ﬂ GPIO 25

GFIO 11 GFID 8
SP10 CLK . . SPIOCEON

P2
2 s | 7| &R 3 ano BB B8 SRS T 1
&g 3 5| 5 |NC
ggig %%ﬂ 3 | NC Connect to Scratch |
gglg %Eﬂ 1 Eefilnl Broadcast all active 10 |

http://www.binefa.cat/php/raspberryPi/qt/eCat05b.tar.gz


http://www.binefa.cat/php/raspberryPi/qt/eCat05b.tar.gz

SeRATGH

http://oshw.binefa.net/?p=4


http://oshw.binefa.net/?p=4

Maquinari

Fent Us de P4 - eCatLin

fusr/sharefscratch/Scratch20131203.imaqge

Moviment

Aspecte

Sons

Llapi=

r__'.'Fl B [BH % Fitxer Edita Comparteix Ajuda

. Control
Sensors

Dperadors

Variables

eCatLink v0.2
MOT USED |
INPUT |

Pa
. GPIO 3
2410 il 12CT 5CL
GPIO 2 18| e B
12€1 smll'_ F 7|crio 24

GPIO 251|I7 r . GPIO 23

GPIO 2?.I_ r . GPIO 22
GPIO 4.!‘ GMD

=]
3.3V | =
12C0 5CL 12C0 5DA
GPIO 29. . GPIO 28
GPIO 31 | |GPIO 30
UART RTS © > UART CTS

GND ﬂ ﬂ GND

P3
. GPIO 29
svEld T . 12€0 SCL

seosoa Bl ™ Ellcro1e
GPIO ?.I_ r .GPIO g
GPIO 10.!‘ r .GPIO 9

GPIO11 .I_ GMD

2

B0 e O
v [~ > E

i Disconnect from Scratch |

GOm Do GG
L 31U D
oD OO0 OO0
T 1 14]

Broadcast all active 10 |

M [ci@raspberrypi: ... [T eCatLink v0.2

P1
zav_ | Elsv
el ¢ BY
28023 5| Bl sno
ario [l | Garr oo
oo Bl 20| Garr ro
crio17 11| 8] crio 18
crio 27 18] [¥] sno
crio 22 [§§] [ cPio 23
3.3v 17| 18| GPio 24

GPIO 10
SP10 MOSI O gelile

GPIO 9
SP10 MISO . 22| GFIO 25

GFIO 11 . . GPIO 8
SP10 CLK 5P EOMN

"= jusr/share/scratc...

34



Maquinari
eCatLink + Scratch

last is p4blhigh
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Maquinari
eCatLink + Scratch

al vebre p2b3zhigh

fixa comptador |3 comptador +a

al prémer
fixa comptador a E

was 3 x: a ¥: a

PEF SEMpre

al rebre p3bZhigh

fixa cormptador | g comptador - a

=i comptador >

envia a tots p2b&high
- apunta en direccid m

Si no
_Er:ria atots pibelow mou-te Riij passos

-EI (5 =] h e p 3 I:l 1 I aw

Es_pera SEqQOns al rebre p3b0law
— —
apunta en direccid @

mou-te ] passos

http://www.binefa.cat/php/raspberryPi/scratch/002_cmpt.sb


http://www.binefa.cat/php/raspberryPi/scratch/002_cmpt.sb

Maquinari
eCatLink + Scratch

al prémer

al rebre pdbOlow o e

fixa p4b0 |a 3 i pabo =] i pab1 = Y

al rebre pdbohigh = pab2 : i pab3 =m

ﬁxa Fl4tll:| a

al rebre pdbllow

fixa pdbl |a E .
enwia a tots pd4bSlaw

al rebre F"""t'lhil;lh si no

fixa pdbl |a 5i pib2 =E i pib3 :

= envia a tots  pdbélow
al rebre | pdbzlow

fixa p4bZ |a m

al rebre | p4bzhigh envia a tots p4bShiagh

S1 N
fixa p4bz |3 —
envia a tots pdbdlow

al rebre pd balaw

fixa p4b3 |a E

al rebre  pd4bshigh

fixa p4b2 |a si no

envia a tots

envia a tots

envia a tots

enwia a tots pab7low

Es_pera Seqons
b —

http://www.binefa.cat/php/raspberryPi/scratch/003 _motorsSensors.sb


http://www.binefa.cat/php/raspberryPi/scratch/003_motorsSensors.sb

Maquinari
Motors emprant modul en H

-

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

38

electronics.cat


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

Acceés a la GPIO emprant Python

-

python

39



Instal-laciéo del modul RPi.GPIO

$sudo apt-get update

$sudo apt-get install python-dev
$sudo apt-get install python-rpi.gpio
$sudo aptitude install python-serial
$sudo aptitude install python-netifaces

$sudo usermod -a -G dialout pi

http://code.google.com/p/raspberry-gpio-python/wiki/BasicUsage

40


http://code.google.com/p/raspberry-gpio-python/wiki/BasicUsage

Rpi.GPIO llegint entrades de P3

#1/usr/bin/env python

from time import sleep
import os
import RPi.GPIO as GPIO

GPIO.setmode(GPIO.BCM)
GPIO.setup(29, GPIO.IN)
GPIO.setup(28, GPIO.IN)
10 GPIO.setup(18, GPIO.IN)
11 GPIO.setup(7, GPIO.IN)

W oo~ b Wwh =

12

13 ©while True:

14 & if ( GPIO.input(29) == False ):
150 [ print "GPIO 29 pressed"”
16 &= if ( GPIO.input(28) == False ):
o M print "GPIO 28 pressed"”
18 © if ( GPIO.input(18) == False ):
19 | print "GPIO 18 pressed"”
20 o if ( GPIO.input(7) == False ):

21 | print "GPIO 7 pressed"

22 sleep(0.1);

23

http://www.binefa.cat/php/raspberryPi/python/py00.py


http://www.binefa.cat/php/raspberryPi/python/py00.py

—a
OWoONOU & WN—
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Rpi.GPIO escrivint sortides a P3

#!/usr/bin/env python

from time import sleep
import os

import RPi.GPIO as GPIO

GPIO

GPIO.
GPIO.
GPIO.
GPIO.
GPIO.

GPIO.
GPIO.
GPIO.
GPIO.

setwarnings(False)

setmode(GPIO.BCM)

setup(8, GPIO.OUT)
setup(10, GPIO.OUT)
setup(9, GPIO.OUT)
setup(11, GPIO.OUT)

output(8,0)
output(10,0)
output(9,0)
output(11,0)

19
20
Pl
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

awhile True:

GPIO.output(8,1)
sleep(0.5);
GPIO.output(8,0)
sleep(0.5);
GPIO.output(10,1)
sleep(0.5);
GPIO.output(10,0)
sleep(0.5);
GPIO.output(9,1)
sleep(0.5);
GPIO.output(9,0)
sleep(0.5);
GPIO.output(11,1)
sleep(0.5);
GPIO.output(11,0)
sleep(0.5);

http://www.binefa.cat/php/raspberryPi/python/py01.py


http://www.binefa.cat/php/raspberryPi/python/py01.py

Control d'un servo - bit7 de P4

43



Control d'un servo - p4b2 i p4b3

#!/usr/bin/env python
from time import sleep
import os

import RPi.GPIO as GPIO

GPIO.setwarnings(False)

[T T T (e IR Y O VS R S I

GPI0.setmode({ GPIO.BCM)

10 GPIO.setup(24, GPIO.OUT)

11 GPIO.setup(25, GPIO.OUT)

12 p = GPIO.PWM(24,50) # 50Hz
13 q = GPIO.PWM(25,50) # 50Hz
14 p.start{7.5)

15 g.start{7.5)

16 Etry:

17 L while True:

18 p.ChangeDutyCycle(7.5) # Neutral
19 g.ChangeDutyCycle(7.5) # Neutral
20 sleep(1)

21 # p.ChangeDutyCycle(12.5) # 180 graus
22 p.ChangeDutyCycle(10) # 180 graus
23 g.ChangeDutyCycle(10) # 180 graus
24 sleep(1)

25 # p.ChangeDutyCycle(2.5) # 0 graus
26 p.ChangeDutyCycle(4) # 0 graus
27 g.ChangeDutyCycle(4) # 0 graus
28 - sleep(1)

29

30 [?except KeyboardInterrupt:
31 GPIO.cleanup()

http://www.binefa.cat/php/raspberryPi/python/pyServos.py
Adaptacio de codi basat en exemples de http://www.theraspberrypiguy.com/


http://www.binefa.cat/php/raspberryPi/python/pyServos.py

Lectura de sensor d'ultrasons
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Lectura de sensor d'ultrasons

1 #1/usr/bin/python

2

32 Hdef reading(sensor):

4 import time

5 import RPi.GPIO as GPIO

6

7 GPIO.setwarnings(False)

& GPIO.setmode(GPIO.BCM)

9

10 = if sensor == 0:

11 GPIO.setup(22,GPI0.0UT)

12 GPIO.setup(27,GPI0.IN)

13 GPIO.output(22, GPIO.LOW)
14 time.sleep(0.3)

15

16 GPIO.output({22, True)

17 time.sleep(0.00001)

18 GPIO.output(22, False)

19

20 Bl while GPIO.input(27) == 0O:
21 r signaloff = time.time()
22 o while GPIO.input(27) == 1:
23 r signalon = time.time()
24

25 timepassed = signalon - signaloff
26 distance = timepassed * 17000
27

28 GPIO.cleanup()

29 - return distance

20

31 [—E else:

32 print -

33

34 lprint reading(0)

25

http://www.binefa.cat/php/raspberryPi/python/pyUltrasons.py
Adaptacio de codi basat en exemples de http://www.theraspberrypiguy.com/


http://www.binefa.cat/php/raspberryPi/python/pyUltrasons.py

Lectura de sensor infrarroig
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Lectura de sensor infrarroig

1 W!/usr/bin/env python

2

3 from time import sleep

4 import os

5 1import RPi.GPIO as GPIO

6

7 GPIO.setmode(GPIO.BCM)

8 GPIO.setup(23, GPIO.IN)

9

10 zwhile True:

11 if ( GPIO.input(23) == True ):
12 print "Tapat’
13 sleep(0.1);

https://dl.dropboxusercontent.com/u/65254823/oshw20140319/py05.py
Adaptacio de codi basat en exemples de http://www.theraspberrypiguy.com/


https://dl.dropboxusercontent.com/u/65254823/oshw20140319/py05.py

Motor pas a pas

49



Motor pas a pas

1 #!/usr/bin/python

2 import RPi.GPIO as GPIO

3 import time

4

5 GPIO.setmode(GPIO.BCM)

6 ControlPin = [3,2,24,25]

i

8 for pin in ControlPin:

9 T GPIO.setup(pin,GPIO.0OUT)

10 GPIO.output{pin,0)

11

12 Hseq = [ [0,0,0,11, 12 Bseq = [ [1,0,0,0],
13 [(0,0,1,17, 13 [1,1,0,0],
14 [0,0,1,0], 14 [0,1,0,0],
15 [0,1.1,0], 15 [0,1,1,0]7,
16 (0,1,0,0], 16 [0,0,1,0],
17 [1,1,0,0], 17 [0,0,1,1],
18 [1,0,0,0], 18 [0,0,0,1],
19 [1,0,0,1] ] ;g [1,0,0,77 ]
20
21 for i in range(512):
22 for halfstep in range(8):
23 for pin in range(4):
24 GPIO.output{ControlPin[pin],seq[halfstep][pin])
25 time.sleep(0.001)
26 |

https://dl.dropboxusercontent.com/u/65254823/oshw20140319/py04.py

https://dl.dropboxusercontent.com/u/65254823/0shw20140319/py04b.py
Adaptacio de codi basat en exemples de http://www.theraspberrypiguy.com/
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https://dl.dropboxusercontent.com/u/65254823/oshw20140319/py04.py
https://dl.dropboxusercontent.com/u/65254823/oshw20140319/py04b.py
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Comunicacions 12C
Comunicacions USB/TTL-12C Placa set01 05

n E

1
T

I_ -

-

http://electronics.cat/php/common/index.php?lang=ca&page=105


http://electronics.cat/php/common/index.php?lang=ca&page=105

Comunicacions 12C

Expansor TWI (12C) d'entrades/sortides
digitals - set03 03

ADDR

http://electronics.cat/php/common/index.php?lang=ca&page=303

3F
3B
3D
39

52


http://electronics.cat/php/common/index.php?lang=ca&page=303
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Maquinari
Raspberry Pi + 3Bpi + TWI (12C)

|

e

Video explicatiu : http://youtu.be/Was5QJDAGKU

Codi de deteccio d'elements TWI connectats : http://www.binefa.cat/php/raspberryPi/C/twi/twiDetect.c
Codi per a que un led il-luminat doni dues voltes : http://www.binefa.cat/php/raspberryPi/C/twi/twi01.c


http://www.binefa.cat/php/raspberryPi/C/twi/twi01.c
http://www.binefa.cat/php/raspberryPi/C/twi/twiDetect.c
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Comunicacions serie

Y & L ®

Raspberry Pi + 3Bpi + Comunicacio serie

Port Name Physical Name
[ttyamzo | [rdevityaMao o] ¥ Enable
Connected at /dev/ttyAMAD
Baud Rate Parity Bits Stop Bits Flow Control

|115200 =l |Nope =] fe E| |1 =] |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 oo oo uu oo oo pp i pp kk kk pp kpkp mm pp

Explicacié de com fer la instal-lacié del gtTerm a la Raspberry Pi :
http://www.binefa.cat/php/raspberryPi/qt/setRs232/


http://www.binefa.cat/php/raspberryPi/qt/setRs232/

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 |

95



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/

—
COCWoO~NOULT S WN =

—_—
) —
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Port série a la Raspberry Pi

#!/usr/bin/python
import serial
print "Python serial port sample"

rpiSerialPort = '/dev/ttyAMAQ'
ser = serlal.Serial(rpiSerialPort,115200)

ser.write("\n\rFrom Raspbemyy Pi\n\r")
ser.close()

https://dl.dropboxusercontent.com/u/65254823/oshw20140319/serial00.py


https://dl.dropboxusercontent.com/u/65254823/oshw20140319/serial00.py

e

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

PCOMM

@y—o x
—0 X

GND SCK
MISOMOSI
SS 109
I08 AD4
AD5 +5V

P2
-~ 4

Q
P1

—o GND GND IO07
106 I05
101
+5V o WRTS / CTS [: %85 é] 104 AD3
CTS / RTS | o X 3_:[03—Ig AD2 AD1
TX / RX[ o X —~ - ADO +5V —~
K,) -
RX / TX | o GND
& )
- -
GND 13
PCOMM a o
P 10 9
+5V 0— 8 18
NT® 19 +5V
~0 X
0 GND GND 7
6 5
—— gl.']_ 2.[2
+5v o JRTS / CTS 76 3{3E 4 17
CTS / RTSf o X 16 15
TX / RXJjo X ~ - 14 +5V &
Q/‘ -
RX / TX | oGND

http://electronics.cat/php/common/index.php?lang=ca&page=101
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GND b7
b6 b5

b4 b3
bz b1l
bo +5V
GND b7
b6 b5

b4 b3

b2 b1
be® +5V

GND b7
b6 b5
b4 b3
b2 b1l
bo +5v

GND b7
b6 b5
b4 b3
b2 b1l
bo +5v




el ArduBlock

Accés al port série des d'Arduino en Ardublock

e —

var iahle var

set dnteger variable
sy [ o Q8

negatnta

L p—d

v il Nar
integer variable
valus Sl - (e
PSR Y
o (@ e
VAR == 1
ﬁj“‘m- —
negafat a

http://binefa.cat/blog/?p=100
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electronics.cat


http://binefa.cat/blog/?p=100
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5 A4

; ;_-%'

ici

value -4 analog pin # 0

75]
=
m
o
=N
#
=3
|
-]
-
=)
]
-

ArduBlock
tickServo.abp - Exerc

joys

pro4

1eD°SO1u0J]d9)9

1/0 MATRIX O
SET0517

GND b6 b4 b2 bO

bT b5 b3 bl +5V

00

O

B B R e e e — —

R3] s
31333338
._...“.u.u.u-“-u.u.u.

33333181,
R1333332323:
RT3
S3XXXLLLIR
$LLLLLLLLR
23322888 5Y0
SEEEIIENE:
LRIXXXLLLS

I“l“.ﬂldlﬂld‘“lﬂld‘

e s e 60 0 80

. Bl B N

B N N N R N N R N

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

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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electronics.cat


http://www.binefa.cat/php/doc/pr002/
http://www.binefa.cat/php/arduino/ardublock/pr05ultrasons.abp
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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
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Maquinari lliure a la formacio
formal (CFGS-DAM)

M8: Programacio MO3. Programacio Il MO5. Entorns de

M7: multimedia i Médul 6: Accés a dades niada aobjedes. | degenvolupament | Programacio de
. J o 5

Pergigiénga en fitiera: 24 hores serveis i
Des envo Iu_p ament - et ok oo BORBOO : 0 u
interfi CRM. Implanad . par 4 hores ment; processos
; A a5 sisténcia en BD natves XML 24
hofes
UFd. Components d'accés a dades: 24
hores

an>30I12

29 Google [EITW
dbo

Visual Studio

" JESUITES El Clot
Escola del Clot

http://www.fje.edu/clot/


http://www.fje.edu/clot/

Torn de preguntes ...

é I

... 1 sessio practica.



COMIAT

Presentacio descarregable a : http:/Ives.cat/l_rr
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://www.electronics.cat

A partir del 1/12/2014
Rambla de Guipuscua 3, Baixos
08018 - Barcelona
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Moltes gracies per la vostra assistencia


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