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El microcontrolador Arduino

L'Arduino Nano
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El microcontrolador Arduino
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

electronics.cat


http://arduino.cc/en/pmwiki.php?n=Main/ArduinoShields
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El microcontrolador Arduino
Interaccio amb el mon fisic

Sensors Actuadors

Lectura Escriptura
d'informacio d'informacio

electronics.cat
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El microcontrolador Arduino
Automatitzacio del mon fisic

v 4

Actuadors

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

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

. CM
—D_:I_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 '
High / Low
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El microcontrolador Arduino
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

1K
3 —
ouT — 5 14

+5\/

\V4

10k
SIGNAL

GND
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El microcontrolador Arduino
Lectura de la informacio d'un teclat
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El microcontrolador Arduino
Lectura d'informacio analogica
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El microcontrolador Arduino
Protocols I12C (TWI), SPI i1 1-Wire

Circuit

. GND VCC SCL SDA .

1-Wire

11
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El microcontrolador Arduino
Escriptura d'estat a un actuador digital

LED : Diode emissor de llum

I LED1 P
A
R 1 2 f/SZE

R1 LEDY J7 T
to Arduino Uno pin 3 or 2N2222
Leonardo pin 9 RA1
T LED1 470
1 2 5
Lep Y =1

GND
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El microcontrolador Arduino
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.
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D"Iﬂ"ﬂﬂﬂi‘ﬂ'ﬂﬂf;a

:
:

LOGIC 1 =0N
LOGIC 0= OFF
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pliele:
‘ LOAD
DIODE
: RELATY
CONTACT
RELAY

COIL

MPM
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e
tEI microcontrolador Arduino
La placa S4A Programming Learning Board

Placa desenvolupada amb I'entorn de
disseny integrat de programari lliure [mcad

electronics.cat
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El microcontrolador Arduino
Make It!

http://www.makeit.cat

electronics.cat


http://www.makeit.cat/
http://www.makeit.cat/
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El microcontrolador Arduino
Make It!

B |Ulorial Make it Utilitzant
| Un joystick per moure 2
Servos

Com moure 2 servos utilitzant un joystick, el Make it! | el programa Scratch for

Arduino.

http://makeit.cat/cat/

electronics.c:
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‘EI microcontrolador Arduino
Entorn de I'S4A

Jusrflibfsda/S4A.image
mﬂomm‘:ﬁﬁ-ﬁgﬂtﬂ «» B Fitxer Edita Ajuda

Mowinment Control -
Arduinol

Aspecte SEeEnsors

Sons Operadors
1 erosrames Y vestis ¥ sons-

Lapis LEGE Y

Arduino 1
port: USED

Analogt ITFEN

Nowa wariable

P
| al prémer

per sempre

"
| al prémer

PEr Sempre

Analogl IEFFE
Anzlog? [IEFTH
Analog? [ETED

Nowa llista —

i ésensor Digital2 | premut?

Analogd ETFEDN - I C

g i3 i
Analogs ETFEDN Arduino®™
Digitalz [Tl « Duemilanove,,

Digital3 [

5i_ /nu -

isensor DigitalZ

analégic 9 | walor @

=i no

digital 13 |apagat

=i no

igi 13 & P
flgltal Snees analégic 2 | walor @

si ésensor Digital2 | premut? =

digital 12 |apagat

=i no

digital 1Z |encés

si /valurdel sensor Analogs = Ei]

= EEl 5 . o
flglhﬂ encés Mova animacia:

=i no

digital 11 |apagat

i

valor del sensor Analogd < ER

Arduino...
digital 10 |ences

=i no
digital 10 |apagat

. Escenar
=

Codis d'exemple d'aquesta presentacio per a I'S4A

www.sda.cat
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http://www.s4a.cat/
https://binefa.cat/training/s4a/codisExempleS4A.zip
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CEI microcontrolador Arduino
Microprogramari de I'S4A

El microprogramari eés el programari del maquinari

S4AFirmware16 | Arduino 1.6.5
Fitxer Edita Sketch Eines Ajuda

Catala Angles

Sd4AFirmwarel &

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

Prog ramari Software £ Optimized speed of execution while receiving data frol_
- - £ HNEW IN VERSIOH 1.8b (by Jorge Gomez):
MaqUInarI Hardware £ Added nmew structure arduinoPins to hold the pins info
. . . ff - This makes the code easier to read and modify (INH
£ - Allows to change the type of pin more easily to me
Mlcroprogramarl Flrmware ff - Eliminates the need D'tha'v'ing to deal with éliffere

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

Arduino Nano

Arduing Manag, ATrnega32s on fdewittyUSED

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

electronics.cat


http://vps34736.ovh.net/S4A/S4AFirmware16.ino
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§4A Progamming Learning Board

ésensor DigitalZ | premut?

digital 1= apagat
digital 1= EncéE

—_ =

Botons 1 leds

ésensor Digital? | premut?

digital 12 apagat

digital 12 EncéE

—_ =

wvalor del sensor Analogs

digital 11 Encés
digital 11 apagat

. -

walor del sensor Analogd

digital 10 EncéE
digital 10 apagat

— |

5 I
o

A Pro f,r arr%larn[rg Edard

electronics.cat

Codis d'exemple d'aquesta presentacio per a I'S4A


https://binefa.cat/training/s4a/codisExempleS4A.zip
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Progamming Learning Board
Teclat de membrana i leds

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
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§4A Progamming Learning Board
Botons, leds i relées

ésensor DigitalZ | premut?

digital 1= apagat

digital 1=

—_ =
ésensor Digitalz

digital 12 apagat

digital 12

—.__:
walor del sensor Ana

walor del sensor Analogd

digital 10 ences

digital 10 apagat

electronics.cat



S4A Progamming Learning
Board

Concepte de relé
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S4A Progamming Learning Board
Botons | brunzidor

no  isensor DigitalZ premut? o ésensor Digital3

analagic ¢ | valor

analagic ° 'H'-Ellﬂl' @

—

-----

3 Rl
(-

yramming Learning Hoard

e pulse width -

— period —»
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S4A Progamming Learning Board
Potenciometre i brunzidor

al prémer

per sempre V averpg
_ - - « T Y TYY_YY—  ———————————

I'I II-. N — ] .-II I'I = —
fixa valor | arrodoneix wvalor del sensor Analogl B o
— t

- walor = FEE b

Va

ixa valor |a t

e pulse width |

— period —
= valor | walor

analogic

electronics.cat
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S4A Progamming Learning Board
Potenciometre i servomotor

al prémer

per sempre

fixa valor |a amodoneix wvalor del sensor Analogl a

motor & |angle ' walor
o —

25
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S4A Progamming Learning Board

Servo

Specifications
L ]
L ]
L ]
L]
L ]
.
L ]

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

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

electronics.cat


http://datasheet.sparkgo.com.br/SG90Servo.pdf
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S4A Progamming Learning Board

Servo
PWM=0range (J1I") -
Vcc=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

electronics.cat


http://datasheet.sparkgo.com.br/SG90Servo.pdf
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S4A Progamming Learning Board

5 Volt

5 Volt

5 Volt

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

4 Standard/Continues Servo

Servo

1.7 -2.0ms
_-.. -—
| -
Period: 20 ms
Standard/Continues Servo
0.7-1.0 ms
—..- q—
'
Standard Servo
1.5ms
—.. .‘_

Servo Motor PWM Timing Diagram

28
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http://www.ermicro.com/blog/wp-content/uploads/2009/02/servo_01.jpg
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§4A Progamming Learning Board
Potenciometre i servomotor

al prémer

PEF SemMpre

valor del sensor Analogl .

motor S | angle

fiza valor | a

Si o

walor del sensor Analogl = m

motor S | angle

fizxa valor a

Si nD

fixa valor |a amodoneix  valor del sensor Analog0 * a,-" ol -16

motor 2 |angle | walor

electronics.cat
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§4A Progamming Learning Board
Potenciometre i servomotor

180
170
al prémer
_pl;‘ sempre
walor del sensor Analogld e

motor 2 |angle
fixa walor | a 10
Ao 0

wvalor del sensor Analogld = 0 100 700 1023

motor S | angle

fixa valor a gl'al.IS - Analog@ _]%_ = 16

Si nD

fixa valor |a armodoneix valor del sensor Ana

motor 2 |angle | walor

electronics.cat
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§4A Progamming Learning Board
LDR 1| servomotor

al prémer

PEr sempre

4

si walor del sensor Analogs =

motor 2 | angle

fixza walor |a

Si o

A valor del sensor Analog3 = m

motor £ | angle

fixa walor |a

Si o

i ’r 3
fixa valor |a armrodoneix  valor del sensor Analog3 * (E 100 Ty

motor 2 | angle | walor

electronics.cat
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§4A Progamming Learning Board
LDR 1| servomotor

180
170

al prémer

PEr sempre

valor del sensor Analogs <

motor 2 | angle

: 10
fixa valor a

— — 0 LR AN AN 0

Si o

0 100 700 1023

valor del sensor Analogs:

motor £ | angle

fiza vwalor a

Si o

graus = Analog0 _2r 16
100

fixa valor |a amodoneix  walor del sensor Analog3 i o -16

motor 2 | angle | walor

electronics.cat
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§4A Progamming Learning Board
Joystick 1 servomotors

al prémer

per sempre

fixa valord |a amodoneix wvalor del sensor Analogl a
motor ¥ | angle | walorX
fixa valory |a armodoneix walor del sensor Analogz a

motor 2 | angle | walorY
» =

electronics.cat

Per a fer servir el joystick desconnecteu el sensor de temperatura i el sensor infraroig
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§4A Progamming Learning Board
Sensor d'infrarojos i brunzidor

i

al prémer

pPer sempre

valor del sensor Analogz = E

analogic ¢ | valor @

Sl ND

analogic % | walor a

o

Per a fer servir el sensor infraroig desconnecteu el joystick

electronics.cat
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§'4A Progamming Learning Board
Sensor de temperatura LM35

- =
al prémer

per sempre

fixa valor |a valor del sensor Analogl

digues walor

al prémer

pPEer sempre

i
fixa temp |a m* valor del sensor Analogl

digues  temp
o =

electronics.cat

Per a fer servir el sensor de temperatura desconnecteu el joystick
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El microcontrolador Arduino

BUS : Sistema digital que transfereix dades
entre dispositius electronics

+5V o JCTS / RTS
CTS / RTS| o X
TX / RXJ o X
RX / TX | o0GND

Cable pla
5x2 a 5x2
(0104A)

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

electronics.cat

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=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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El microcontrolador Arduino

37

SI=— P2
na no-ecat A4 GND b7
GND SCK b6 b
PCOMM MISOMOSI ﬁ
Placa 0101 v4 < 109 R b4 b3
+5V o 108 AD4 h b2 b1
>¥_° . AD5 +5V bo_+5V
~——0 X |
—0 GND - GND 107 @ N b7
101 106 105 f b6 b5
+5V 0 JRTS / CTS [: %85 é] 104 AD3 b4 b3
CTS / RTSJ o X 3_103 AD2 AD1 Q b2 b1
TX [/ RXJo X o ADO +5V ~ bo 45V
RX / TX | oGND L 4 HH L P1
O O P2
GND 13 v bs
PCOMM 2 o
— 9
+5V 0— ;O 18 b2 b1
>¥_° ! 19 +5V 00 2V
Placa convertidora de Lo X 2 <
I'Arduino Nano al o G END Z
sistema de bus lliure e Jkrs 7 crs [jgz ;E@ 4 17
eCat System CTS / RTS | 0 X 16 15
X / RXJ 0 X . R N
RX / TX | o GhD O HH ® Pl

http://electronics.cat/php/common/index.php?lang=ca&page=101
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El microcontrolador Arduino
Nivells de tensio

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

38
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http://electronics.cat/php/common/index.php?lang=ca&page=508
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Maneres de programar un Arduino
Simulacio per blocs a TinkerCad

@206

T

set bulit-in LED to  HIGH =

https://www.tinkercad.com/

electronics.cat


https://www.tinkercad.com/
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Maneres de programar un Arduino
Des de I'IDE d'Arduino

EBER cdita Esbés Fines Ajuda

Mou Crri+M
Obrir... Ctrl+0
Obre recent b
Sketchbook > rmm mmmbend P otk tmn wees apd ZERD
s set 1o
Tanca C+A+yw Exemples inclosos o
Deca & IS 01 Basics @ AnalogReadSerial
Anomena i desa... Ctrl+Shift+s 02 Digital > BareMinimum
quracio de s pig repp| 03 Anlog *
Configuracio de la pagina  Ctri+Shift+F _— . _
Sortir g 04 Communication > DigitalReadSerial
05 .Control > Fade
Preferéncies Ctri+Comma 06 5ensors ’ ReadAnalogVoltage
Tancar Ctri+@ 07 Display ’
T w8 5trings >

electronics.cat
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Connexio de periferics a I'Arduino
Entrades i sortides digitals

// basic 05 flanc.ino
#define BOTO 2
#define TEMPS _REBOTS EN ms 20

void setup(){
Serial .begin(2600) ;
pinMode (BOTO, INPUT) ;
Serial.println({"Juants cops he premut ...");

}

void loop(){
static bool bPrevi = HIGH:
bool bAra = digitalRead(BOTO) ;
static int nCmpt = 0;

if(bAra != bPrevi){

/4 Hi ha canvi

delay(TEMPS REBOTS EN ms) ;

if(!'bAra){ // if (bAra == LOW){
J/ Serial.println("Flanc de baixada detectat.");
Serial.print("He premut "};
nCmpt++;
Serial.print{nCmpt) ;
Serial.println(" cops");

1

BPrevi = bhAra;

Exemples d'entrades / sortides digital i flancs

electronics.cat


https://binefa.cat/training/s4a/flancs.zip
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Connexio de periferics a I'Arduino
SPI, 12C, UART

Serial Peripheral Interface

@f, =
b

BUS

 UART Bus

Universal asunchronous receiver-transmitter

electronics.cat
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Connexio de periferics a I'Arduino
SPI

MASTER SLAVE
SCK = SCK
MOsi - Maosli
MISO + MISO

S5 55
_ Master to Slave Slave to Master SCLK » scLK
idle next byte MOSI ¥ MOSI SPI
5P| MISO 4 MISD Slave
SCK Master 551 » S5
Clock from 552
Master A FEE A 553 |—

e BEE pe B o # MOS| 5P|
MOSI S R B B A B S T T T T MISO  Slave
mastorout L L] L Pilob i » 55
5l 1 e
v 11001010 R

0x53 = ASCII 8" k| SCLK
» MOSI SPI
MISO Slave
MISO b 55
Master-In
Slave-Out
55
Slave-Select

Explicacio del bus SPI

electronics.cat


http://www.prometec.net/bus-spi/
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Connexio de periferics a I'Arduino
SPI

Codis d'Arduino per al mestre i I'esclau

Video de funcionament

electronics.cat


https://binefa.cat/blog/?p=282
https://binefa.cat/training/s4a/SPI.tar.gz
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Connexio de periferics a I'Arduino
SPI

void loop() {
} // Slave Enabled?

: - if ('digitalRead(SS)) {
// The loop() function runs continuously after setL // Yes, first time?

void loop() { .
if (SSlast != LOW) {
?
[/ Master button pressed: J/ Yes, take MISO pin.

7 [BCREEERG R b 4 pinMode(MISO, OUTPUT);

/i Yes . . I

. , T L . Serial.println("***5lave Enabled.");
12T o[ AEL Ha*ter EMEIEE0) (FGEEs Ul e // Write -1 slave response code and receive master command ¢
/7 Select and wait for slave. byte rx = SPItransfer(255);
dlg}taIWF}te{55;$hEW}J” i Serial.println("Initial -1 slave response code sent");
Serial.println( Slave Selected."); Serial.println("rx:" + String(rx) + ".");

delay(20) ;
ALoomdBtn?
A4 Send cmdBtn if (rx == cmdBtn) {

SPI.transfer({cmdBtn) ;
. . N N S/ Acknowledge cmdBtn.
Serlal.prlntln{ cmdBtn Sent."); byte rx = SP%transfer{cmdBtn}'
' oIBE T SLED3- Serial.println("cmdEtn Acknowledged.");

delay(20); - - " " ; non
Serial .println("rx:" + String(rx) + "."});
/{ Get slave response. // Toggle LED State

byte rx = SPIl.transfer(255); ledState = lledState-

// Acknowledged? 2d: . .
if (rx == cmdBtn) { } digitalWrite(led, ledState);

f/ Yes.
Serial.println("Slave acknowledged cmdBtn."); éiszmiiE?E;aii?cmdLEDStatej {
if mEre) R MR /7 Ackrnowledge cmdLEDState.
' byte rx = SPItransfer(cmdLEDState] ;

Serial .println("cmdLEDState Acknowledged.");
Serial.println("rx:" + String(rx) + ".");
rx = SPItransfer({ledState) ;
Serial.println("ledState:" + String(ledState) + " Sent.")

Serial .println{"Master Initialized");

-

+ Ztrdirmel et oL Ty

Codis d'Arduino per al mestre i I'esclau
Video de funcionament

Trrdial mrdimntl el e

electr


https://binefa.cat/blog/?p=282
https://binefa.cat/training/s4a/SPI.tar.gz
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Connexio de periferics a I'Arduino
SPI

Com connectar el modul RFID-RC522 a Arduino

electronics.cat


http://makecourse.weebly.com/week10segment1.html
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Connexio de periferics a I'Arduino

SPI

/dev/ttyUSBO x

“ IErwia

This code scan the MIFARE Classsic NUID.
Using the following key: FF FF FF FF FF FFPICC type: MIFARE 1KE
A new card has been detected.

The MUID tag is:

In hex: 35 07 10 22

In dec: 53 07 16 34

PICC type: MIFARE 1KE

A new card has been detected.

The NUID tag is:

In hex: F1 45 25 61

In dec: 241 89 37 97

. | | [
" Desplacament automatic Ambdos NL & CR ¥ | /9600 baud ¥

electronics.cat
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Connexio de periferics a I'Arduino
Afegint biblioteques a I'IDE d'Arduino

Eines Ajuda

Verifica/Compila Ctri+R
Puja Ctri+U
Carregar utilitzant un Programador  Ctri+5Shift+U

Fitxer Edita

Blink

[T N B e R =

) Exporta el Binari compilat Ctrl+Alt+5 ) -
Most Ardu UNO, MEGA and ZERO
%tl”lrrf Mostra la carpeta del Sketch Crli FUILTIN 15 set o
INENTIVRYEY |nclou Llibreria b -
:nttlwl ch Afegeix Arxiu... Gestiona les Wibreries. ..
ITTRS 5 W

o Afeqir llibreria ZIP ..
modified 8 May 2014
by Scott Ifl‘g:-;l-'ﬂ_';jl-:_l Arduine Wibreries
modified 2 Sep 2016 _
by Arture Guadalupi Bridge
modified 8 Sep 2016
by Colby Mewman EEPROM
Gestor de la llibreria
Tipus | Tot “ | Topic | Tot ¥ | |BMEZ2E0

BlueDot BMEZ280 Library by BlueDot Versic 1.0.6 INSTALLED

BlueDot library for BMEZB80 sensors. Read temperature, relative humidity and pressure with BME280 sensor, Library provides code to
read two BMEZE0 sensors on I2C bus, Also provide code to read multiple BMEZE0 sensors an SPI mode,

Maore info

Selecciona ver... ™ | |Installa

Dlhialad DRiC 300 TCO1 501 Lo DlhoaMmas

electronics.cat
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Connexio de periferics a I'Arduino
BME 280 funcionant amb SPI

Mode SPI:
bme280.parameter.communication = 2;
WCC WVCC

GHD GMD

SCL SCK (13)

SDA MOSI (11)

CSE CS (10) // bme280.parameter.SPI_cs = 2; =-- Canvieu el 2 per un 10
: sSDO MISO (12)

| GMD  SCEK |
| MISO MOSI |
s x |

P2

electronics.cat
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Connexio de periferics a I'Arduino
12C

Vcc T - @
~ SDA l % & - e

7
— SCL o ) ¥y ®
— GND
=l N ! | 1 !
Master Slave Slave Slave
l_ (RasPi) (DAC) (ADC) (Arduino)
. — ) z
BUS wi s - |
_" . 7 address bits 8 data bits “’ '
SDA | / A6 X A5 X Ad X A3 XAZX A1 X AO RIW\ACK/ \ .f,‘p'iX D6 X D5 X D4X D3 XDZ X D1 X'Db_'\‘htig‘/ [
' A AR N - s - - = = - - - - —_— - - "‘.f - :
. U.
. m
)
- - * ‘. - ’m
Start condition: '"1' - Master is requesting data, : v ACK/NACK: A'1"in this position . Stop condition: .!

SDA goes low before SCL '0' - Master is sending data indicates that the addressed slave - * SDA goes high after SCIS
did not respond or was unable to
process the request.

electro
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INO

I'Ardu
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iferics a

i0 de per

ex:
Connex

12C

Jed°sdiuoi]d9)o

‘Peppe

9q ISNW S101S1SdJ
dnjind 10 'si01si1s8.4
dnjind aney 1snw apis
Yoea uo 3dAd(Q AUQ

Raspberry Pi
Model B

HMCb35e2

9pPIS AS JTI

9pIS AE'E T

1

. ouTnNpJy WXy
N

o, -l

Pmmwhum.M”W\v -

alifd) TYATOTE
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Connexio de periferics a I'Arduino
12C

W
-
=
=
3
=i

T
|I|||||

-

electronics.cat

http://electronics.cat/php/common/index.php?lang=ca&page=105
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Connexio de periferics a I'Arduino
12C

OFF OFF
ON_ OFF
OFF ON
ON ON

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

ADDR

3F
3B
3D
39

electronics.cat
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Connexio de periferics a I'Arduino
12C

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

electronics.cat
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Connexio de periferics a I'Arduino
12C

Codis 12C

electronics.cat


http://binefa.cat/training/s4a/I2C.tar.gz
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Connexio de periferics a I'Arduino
12C

void loop()

{
byte error, address;
int nDevices;

Serial.println{"Scanning...");

nbevices = ;
for{address = 1; address < 127; address++ )
{
// The 12c _scanner uses the return value of
S/ the Write.endTransmisstion to see if
. // a device did acknowledge to the address.
|2cScanner.ino Wire.beginTransmission(address) ;

error = Wire.endTransmission() ;

if (error == )
{
Serial.print("I2C device found at address 0x");
if (address<li)
Serial.print("G");
Serial .print(address,HEX) ;
Serial.println(" !'"});

nlevices++;

electronics.cat
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Connexio de periferics a I'Arduino

|2cScanner.ino

12C

[dev/ttyUSBO

Envia

done

Scanning. ..

I2C device found at address
I2C device found at address
I2C device found at address
I2C device found at address
I12C device found at address
I2C device found at address
I2C device found at address
I12C device found at address
I2C device found at address
I2C device found at address
done

Ox20
Ox21
Ox22
Ox23
Ox24
Ox25
Ox26
Ox27
Ox 38
Ox39

[ Desplacament automatic

Ambdés NL & CR

w

9600 baud

W

electronics.cat
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Connexio de periferics a I'Arduino

12C

J4ohttp://plavground. arduinoe. coc/Code/I2CPortExpander§574

#include <Wire.h=

// 8574 Address range is
// B574A Address range is
// 9555 Address range is

#define IMaddr 0x20
#define OUTaddr GxZ1

void setupl()

{
pinMode(12, INPUT); //
pinMode(12, QUTPUT); //
Wire.begin(];

expanderSetInput (INaddr,

void loop(){
static byte data = 0x01;

expanderWrite(0UTaddr,
data === 1;
if({'!'data)

data = Ox01;
delay(200) ;

(byte)data) ;

Ox20-0x27
Ox38-0x3F

OxZ20-0x27 (same as 8574, bummer)

to read /INT
to show we are working

BxFF) ;

void loop(){
static byte data =

byte expanderRead(int iZcaddr) {

int _

Wire.

data = -1;
requestFrom(iZcaddr, 1};

if(Wire.available()) {
_data = Wire.read();

}

return _data;

}

void expanderWrite(int i2caddr, byte data)

{

Wire.

beginTransmission(iZcaddr) ;

Wire.write(data) ;

Wire.

}

expanderWrite(0OUTaddr, data);

data === 1;
if('!'data)

data = Ox01;
delay(200) ;

Codis 12C

expanderWrite(INaddr, ~data);

endT ransmission() ;

void loop(){
byte data = expanderRead(INaddr)

expanderWrite(OUTaddr, data);
1

&

electronics.cat
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Connexio de periferics a I'Arduino

BME 280 funcionant amb I12C

SRR ; @ ucC

| 20 mot @ GND

T - SDI

| AS +3V | @

b + @ SCK

-F: .2 ......... + @ csB

| ow 13 '@ SDO
10 o | -

| & 18 | e —r—————

| 19 +5Y |

Mode IZ2C: _ _
bme280.parameter.communication = 0;

Recordeu de fer servir un scanner I2C per saber Ll'adrega (sovint és 0Ox76)
bme280.parameter.I2CAddress = Ox77; =-- Canvieu el 0Ox77 per 0x76 o L'adreca I2C trobada.
A& 1'Arduino Nano:

SDA: A4
SCL: AS

https://binefa.cat/training/s4a/i2c_scanner.zip

electronics.cat
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UART

o 1oov B A 33428 20008 Stop v Fieldl

i |

St
(n)

Sp
IDLE

v o[ T7]

X 4 :(55] X (8] X Il X (2] :l: [Pl /Ei“ 1332\ﬂ

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.

1ART Settings
B audrate

300
1200
2400
4500
3&00
15200
38400
57600
115200

Y T T )

SR )

i e i Py

Data Bits Farity Stop Bitz

- * none f* 1

~

& ? " even { S5

o " odd L Pk-Pk(2 :No signal  ||Freqil}: 2.40kHz | Freq(2 :No signal | Ampl(2 kNo signal [
Software Flow Caontral 9 hiﬂ?ue Em‘ll'ﬂmg | | Bﬂul:llg%ns ETE‘

* on " aff

wondoff charakter

%o Char [HEX] |17 [0x11]
off Char [HEX) [13 (013

electronics.cat



e¢ 61

Connexio de periferics a I'Arduino
UART

El pont pot estar
a3,3VoabV

electronics.cat


http://www.banggood.com/FT232RL-FTDI-USB-To-TTL-Serial-Converter-Adapter-Module-For-Arduino-p-917226.html
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Connexio de periferics a I'Arduino
UART virtual / Biblioteca SoftwareSerial

#include <SoftwareSerial.h=
SoftwareSerial mySerial(4, 5); 7/ R{, TX

vold setup()
1
// Open serial communications and walt for port to open:
Serial.beqin(115200] ;
while (!Serial) {
; // walt for serial port to connect. Needed for Leonardo only

¥

// set the data rate for the SoftwareSerial port
mySerial.begin (9600] ;
¥

vold Lloop() // run over and over
{
if (mySerial.available(})
Serial . writeimySerial.read(]));
if (Serial.available()})
mySerial.write(Serial.read());

https://binefa.cat/training/s4a/virtualSerial/virtualSerial.ino

electronics.cat
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Connexio de periferics a I'Arduino
UART virtual / Biblioteca SoftwareSerial

https://binefa.cat/training/s4a/virtualSerial/virtualSerial.ino

electronics.cat


https://binefa.cat/training/s4a/virtualSerial/virtualSerial.ino

@{@ 64

Connexio de periferics a I'Arduino
UART virtual / Biblioteca SoftwareSerial

/dev/ttyUSB1
Envia |y
Des del ttyUSBO
:
(
3
f
¥ Desplacament automatic Ambdos NL & CR v | 9600 baud ¥ | | Clear output
GtkTerm - /dev/ttyUSBO 9600-8-N-1 X
File Edit Log Configuration Control signals View Help

Des del ttyUSEI]

electronics.cat
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¢Comunlcacm entre I'Arduino i

l'ordinador
Carrega del protocol Firmata a I'Arduino

Connecteu la Raspberry Pi a la placa nano-eCat
(la que conté I'Arduino Nano) mitjancant el cable ,
USB—A a mInIUSB_ I 3 StandardFirmata | Ardulne 1.0

A la Raspberry Pi aneu a Menu / Electronica /
Arduino IDE.

A l'Arduino IDE aneu a Fitxer / Exemples /
Firmata / Standard Firmata. e s

Un cop I'Arduino IDE té carregat el programa
Standard Firmata, premeu a la icona de la fletxa

que apunta a la dreta (quan passeu el ratoli per T R o
sobre hi sortira el text "Puja” a la seva dreta). 8 T S e e Bk

Un cop hi surti el text "Pujada enllestida” de color
negre sobre fons verd a la part de sota de I'lDE,
ja esta preparat I'Arduino Nano per establir
comunicacions seguint el protocol Firmata.

electronics.cat



Comunicacio entre I'Arduino

i I'ordinador

Prova del protocol Firmata entre
I'Arduino i la Raspberry Pi

A la Raspberry Pi aneu a Menu / Accessoris / LXTerminal
| escriviu el seguent :

pi@raspberrypi ~ 5 cd Documents/codis/firmata/pyQt/

pi@raspberrypi ~/Documents/codis/firmata/pyQt 5 1s -1s

total 24

8 -rwxr-xr-x 1 pi pl 4122 des 21:10 exFirmata@3P1.py
-rwxr-xr-x 1 pi pi 3970 des 20:57 exFirmata®3P2.py
-rw-r----- 1 pi pi 3255 abr 13:31 led uSw.ui

|
|
4 -rw-r--r-- 1 pi pi 3954 des 16:25 ui_led uSw.py
4 -rw-r--r-- 1 pi pi 3058 abr 13:33 ui_led_uSw.pyc
pi@raspberrypi ~/Documents/fcodis

[firmata/pyQt § ./exFirmata@3P2.py

Us sortira la finestra de la dreta amb diverses caselles de
seleccio. Seleccioneu i deseleccioneu la casella corresponent
a Led Bit 7 i observeu com canvia d'estat (il-luminat / apagat)
el led integrat a I'Arduino.

http://binefa.cat/blog/?p=109

CheckBox

Led Bit 7
Led Bit 6
Led Bit 5
Led Bit 4
usw Bit 3
usSw Bit 2
usSw Bit 1

usw Bit 0

Surt

66
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Comunicacio entre I'Arduino

| I'ordinador

Raspberry Pi amb pyfirmata
i Arduino amb Firmata estandard

Codi per a la Raspberry Pi (qtguiO3.py)

Cal tenir instal-lada la biblioteca pyfirmata:

sudo pip install pyfirmata

Més informacio : http://binefa.cat/blog/?p=102
Video: https://youtu.be/2kSSPviXqug

67
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http://binefa.cat/php/telecos/codis/RPi/qtgui03.py.txt
http://binefa.cat/blog/?p=102
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Comunicacio entre I'Arduino

| I'ordinador

Protocol Firmata estandard

= | @ firmata.org/wiki/V2.3ProtocolDetails

page | [ discussion | [ view source | [ history |

VV2.3ProtocolDetails

This page describes version 2.3 of the Firmata protocel. This versio
not changed since v2.2 but the Arduino Leonardo was added to boa
application. You can see a history of the changes on the ProtocolCh

The Firmata protocol is designed to be extended, the Proposals pac

(Lga ] [semn |

navigation
= Main page
= Protocol
= Proposals
= Design Issues
= Examples

Contents [hide]
1 1/0s Supported
2 Message Types
3 Data Message Expansion
4 Control Messages Expansion
5 Sysex Message Format
5.1 Query Firmware Name and Version

5.2 Extended Analog

http://firmata.org/wiki/\VV2.3ProtocolDetails

Video de com funciona firmata : https://youtu.be/l4jFQloY9ZY

68
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http://firmata.org/wiki/V2.3ProtocolDetails
https://youtu.be/l4jFQIoY9ZY
http://firmata.org/wiki/V2.3ProtocolDetails

ex: . L, .
Comunicacio entre I'Arduino

i l'ordinador
Us de pyFirmata

Usage
Basic usage:

=>>> Trom pyfirmata import Arduino, util
»>> poard = Arduino('/dev/tty.usbserial-AGREOErIF')
»>> poard.digital[13].write(1)

To use analog ports, it is probably handy to start an iterator thread. Otherwise the board will keep
sending data to your serial, until it overflows:

»>>> it = util.Iterator(board)

==> it.start()

>>> poard.analog[@].enable_reporting()
>>> poard.analog[@].read()
B.661440304938

: .Eg. a:0:1i foranalog 0 asinputor d:3:p for digital pin 3 as pwm.:

>>> analog_@ = board.get_pin('a:@:1")
>>> analog_0.read()
B.661440304938

e aritare R https://github.com/tino/pyFirmata

69
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Tecnologies creatives a l'aula
Biblioteca ecat.h per a L'IDE d'Arduino

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

FIEXER Edita Sketch Eines Ajuda 02.Digital b
Nou Ctrl+N  p3.Analog >
Obrir... Ctr+O 04.Communication »
Sketchbook * 05.Control >
.- xemple 06.5ens0rs '
- Cétr:”; ';;-Et‘slplay " Explicacié : http://www.binefa.cat/php/doc/lib-eCat01/
08.5trings > . . ‘
i — CHLSHES G088 , http.//www.b!nefa.cat/php/doc/|!b-eCat02/
PUja Ctrl+U 10 Starterkit ; http://www.binefa.cat/php/doc/lib-eCat03/
Pujautilitzant un Programador  Ctrl+Shift+U  Arduinolsp http//b|nefaCat/b|og/’?p=140
Configuracio de la pagina Cerl+Shift+P  ENC2860 '
Imprimeix Ctr+P  ethercard b
Preferéncies Ctrl+Comma  Mudbus )
Sortir Ctrl+Q pleLib ’
void loop(i{ tga ' : eCat0o
1edPZ, setCursorid, G); EEPROM ; eCatd1lcd
TedP2, print("PLbEbL : ");1cdP2.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

electronics.cat
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http://www.binefa.cat/php/doc/lib-eCat03/
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e¢ 71
S4A Progamming Learning Board
Us de |la biblioteca ecat.h

eCat01Lcd | Arduino 1.6.5

-— B8R Edita Sketc L
MNou Cerl+M
Obrir... Cerl+O
Open Recent J

SketChb_OOk * |cat/php/doc/lib-eCat02/

[Bxemples A
Tanca Ctrl+w | Bridge ’
Desa Ctrl+S | EEPROM '

w
2
>
a1
]

a
2
3
E
)

a
h
@

0]
a
@
o
a

Anomenaidesa... Cerl+Shift+5 | Esplora v
Configuraci6 de lapagina  Ctrl+Shift+P | Ethernet :
Sortir Ctrl+p | Firmata ,
Preferéncies Ctrl+Cornrna GIS'IV'I !
o CtriQ LiquidCrystal v
lcdP2. pri_m:("ala-:tr-:uni-:s EaE )} Robot Control '
s Robot Motor ’
void loop(){ 5D 4 eCatoo
lcdP1.setCursor (0, 1): Semvo ' eCatD1lcd
1cdP1.print("PORTI "):lcdPl.print(milli :
lEdPE.E.I;cELH('sc-r(G, 1%: cdP1-prant(nily softwareserial ! eCat01LcdHNY
lcdP2.print("PORT2 ");1lcdP2.print(milli| SP| 3 aCatozUslcd
5
Stepper ’ eCat03UsLcd
1AL ' lcdLedson
WiFi 4 robot00
Wire ' roboto1
Arduino-LiquidCrystal-12C-library-master  » robot025ensorsOnly
DigitalTube ’ UdpServer01 id
ecat WebServerSimpleLED 8
LibreriaMatrizBasicShield ' V;
4 TinyGPS-master ' Vv
u v © m—
= TE—— =

electro
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Tecnologies creatives a l'aula
Biblioteca ecat.h per a L'IDE d'Arduino

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

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

72
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S4A Progamming Learning Board
Us de la biblioteca ecat.h

i

Connection schematic at http: ./ ww.binefa.catfphp/doc/lib-eCatl2/f

E

#include <ecat.h=
#include <LiquidCrystal.h=

Ecat ecat;
lcdP1_init():
lcdP2_init():

I o void setup(){

—— lcdPl.begin(16, 2);
ledPl.print(“ecat.h - v");lcdPl.print(ecat. fVersion());
lcdP2.begin(16, 2);
lcdP2.print(“electronics.cat”):

¥

vold loop(){
lcdP1.setCursor(0, 1);
ledP1.print("PORTT ");1lcdP1.print(millis()/1000);1cdP1.print("” seconds™);
lcdP2.setCursor(0, 1);
ledP2.print("PORTZ ");1lcdP2.print(m1llis()/1000);1cdP2.print("” seconds™):
¥

electronics.cat
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Tecnologies creatives a l'aula
Modulacio per amplada de pols PWM

31 int nPwmA(){

32 int nAux = nG + nA;

33 if(nAux > 255)

34 nAux = 255;

35 return nAux;

36 } V+ 4 — — I

37

38 @int nPwmB(){  averane
39 int nAux = nG + nB; Ov &
40 if (nAux > 255) Vi .

41 nAux = 255; L
42 return nAux; CEE
43 43 ov t
44

45 ©void vRobotAturat(){ VT —V average
46 nEstatActual = ROBOT_ATURAT;

47 ecat.vWriteHighNibbleP1(0x00); Ov t
48 "} e pulse width |

49 o

50 ©void vRobotEndavant(){ [ pemed

51 //ecat.vWriteHighNibbleP1(B00000110);

52 nEstatActual = ROBOT_ENDAVANT:

53 digitalWrite(ecat.nPinP1B4,L0W);

54 analogWrite(ecat.nP1inP1B5,nPwmA());

55 analogWrite(ecat.nPinP1B6,nPwmB());

56 digitalWrite(ecat.nPinP1B7,L0W);

57 "}

electronics.cat
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Preparant la comunicacidé BlueTooth

kinclude =ecat.h=

Ecat ecat:
boolean bP2BO; ~rFrRENNEEY ll'l - |l1' =
I‘l rJ‘— |- (] =

void setup(}{ 5y

pinMode (ecat.nPinP2B7, OUTPUT); ' i

pinMode (ecat.nPinP2BO, INPUT) ; T

Serial.begin (9600) ; $2 ou:

bP2BO = digitalRead(ecat.nPinP2B0); ' & 11:: =, :; lﬁlﬂ

1 S EEEEEETEE

void loop(){
String szMsg:

while(Serial.available()}{
delay(3);

char ¢ = Serial.read(); e—r VCC = e |
X szMsg += C; S & GND == Power:3.6—6V

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

electronics.cat
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Com trobar pel terminal el numero ID del

BlueTooth

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

:ll“llll ZEERg*

_,,———--
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Tecnologies creatives a l'aula
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
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http://electronics.cat/doc/hc06/bluetooth04.ino

e

Tecnologies creatives a l'aula
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

szMsg = "";

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

/8
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RS485 Master
DATA (B)+ }\
DATA {A)- v
GND -
Additional
Point-to-multipoint R3485 devices
Device Device Device

N up to 32

ey
et

use JNP— ~ R
cable || B( )( ) ( ) Duun
Salvanic L, 2

Distance up to: 1200 meters / 4000 feet —
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RS422

Comunicacion Serie RS-422

Descripcion

conductores del circuito.

La R5-422 trabaja en forma diferencial con las lineas que transmite y recibe, el circuito tiene solo dos hilos sin que
exista una linea de masa comin. Los unos y ceros logicos se establecen en funcion de la diferencia de tension ambos

Conductor A

tLI ek

1.L{}5$

il + Conductor B

Especificaciones || R5422
Mode de Operacién || DIFERENCIAL
Nomero de dispositivos H 10 R]_EI?:'_[:*I::IIIEI‘?'}RRES
Mixima longitud del cable ” 1200 metros
Mixima velocidad de transmisiin ” 10 Mh's
Rango de trabajo I +H-10V
Rango de sefial |Altn “ eV

|Bajo || +H2V

Sensibilidad de entrada receptor | +/~200mV
Resistencia de entrada receptor | =4k

“0° 15V <AV,, <5V
“* A5V AV, >-5V

80
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RS485

Comunicacion Serie RS-485 (1)

Descripcion
La R5-485 es una leve modificacion de la RS-422, redefiniendo caracteristicas eléctricas para asegurar un nivel de
tension adecuado a la miaxima carga, incrementidndose €l numero de dispositivos.

En una red de dispositivos sobre un una simple linea, es necesario direccionar uno en particular. Esto se puede realizar
simplemente utilizando caracteres ASCII, constituyendo comandos de identificacion del dispositivo y que este a su
vez responde con los datos. Esto es un esquema  basico de protocolo de comunicacion denominado cominmente
maestro/esclavo (Master/Slave).

Especificaciones ” RS485
Modo de Operacién | DIFERENCIAL
Numero de dispositivos gjiggg ﬁg;:q
Maxima longitud del cable ” 1200 metros
Mixima velocidad de transmision ” 10 Mb/s
Rango de trabajo ” TV a+12V

i lalte || +H6V
Rango de senal
[Baje || +~15V

Sensibilidad de entrada receptor ” +/-200mV
Resistencia de entrada receptor | =>=12K

electronics.cat



RS485

Comunicacion Serie en Tension — Comparativa

Especificaciones ||

RS5232

R5423

RS422

|

RS485

Modo de Operacidon

|| NO DIFERENCIAL || NO DIFERENCIAL || DIFERENCIAL || DIFERENCIAL

Nii de di iti 1 EMISOR 1 EMISOR 1 EMISOR 32 EMISORES
Humero de disposttivos 1| RECEPTOR 10 RECEPTORES | 10 RECEPTORES || 32 RECEPTORES
Mixima longitud del cable || 15 metros ” 1200 metros || 1200 metros ” 1200 metros
Miaixima velocidad de transmisién || 19.2 Kbis " 100 Kbis || 10 Mby/'s || 10 Mb/s
Rango de trabajo [ +-25V [ +-6V I 10V | -7va-+i2v

Alto || +-15V I +-6V I +-6V | +H-6V
Rango de senal

Bajo || +/-3V | +-3.6V I +-2V [ +-1,5V
Sensibilidad de entrada receptor || +/-3V ” +/-200mV || +-200mV ” +/-200mV
Resistencia de entrada receptor || T || 4K || =4k || ==12K

82

electronics.cat



3.3

B

RS485

LTC1480
no_ﬁ
!
DE — ¢
S

120Q
A

LTC1480

3.3V RS485 Network
3.3V
SHIELD SHIELD
B
120
\f\X mr’”‘?“r A 14
33V B I_A
L =

rj%_ﬁo
L RE

DE

<

LTC1480
VA ED\

RO

RE DE DI

DI

1480 TAD1

electr

83



RS485
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RS485
ModBus RTU

I T e——— LT L T R

("1 LR ool e ]

ModBus RTU sobre RS485 emprant Arduino i pyQt
Modbus dobre USB emprant Arduino i pyQt
Modbus RTU sobre un modul industrial

85
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http://binefa.cat/blog/?p=279
http://binefa.cat/blog/?p=277
http://binefa.cat/blog/?p=275

RS485
ModBus RTU

Understanding

Serial and TCP/IP

Video explicatiu del ModBusRTU i el ModBusTCP

86
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https://youtu.be/k993tAFRLSE

Ethernet

Ethernet - Modul ENC28)60
Un altre us del bus SPI

Codi per a Arduino UdpServerOlb

87
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http://binefa.cat/php/telecos/codis/UdpServer01b/UdpServer01b.ino

Ethernet
Ethernet - Modul ENC28J60

Biblioteca UIPEthernet per Arduino i ENC28J60

88
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http://binefa.cat/php/telecos/codis/lib/UIPEthernet.zip

e

Ethernet

Ethernet - Modul ENC28)60

Connexié a la matriu inversa (pagina 100 del pdf)

c8 Cé cd
CS c7 c5

Connexid de 1'ENCZEJ60

CLK WoL SI

INT S0 SCK
Connexid bus ecat

M MC b5

MC [#]5] b7

Fer pota de connector ecat

1 CK NC

2 INT NC

3 WoL NC

4 s0 b6

5 SI b5

6 SCK b7

7 CS b4

8 RST +5V
9 VCC 3V3
10 GMND

c2 co
C3 Cl
CS VCC
RST GMND
b4 3V3
+5V GMND

oD 13 | GHD SCK

17 11 MIS0 MO L

@ ol 55 109

8 18| I0B AD4

19 +5v it

oy 7| GHp 107 @

. & 106 105 ”i_

a 17| i e % e
AD2 ADL

16 15 ﬁ“‘HHHS;

14 +5Y i - 1

_ P2
<;::‘f_<

GND BT
be bS
b4 b3
b2 bl
ba +5V

Gub BY
b& bS
bd b3
b2 bl
be +5v

XS
3833:
33t

electronics.cat

b7 b5 b3 b1l +V
GND b6 b4 b2 bo

C8 C6 C4 CZ CO
CBCTCscac

231
1
33

(3
3144

b7 bS b3 bl +V
GND b6 b4 b2 bb

Q000000000

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

e Ethernet
Ethernet - Modul ENC28J60

Recepcio de datagrames UDP

#1nclude =UIPEthernet.h
#include =ecat.h

EthernetUDP udp;
Ecat ecat;

void setup() {
Serial.begin(9600);
uint8_t mac[6] = {0Ox00,0x01,0x02, 0x03, 0x04, 0x05};

Ethernet.begin(mac,IPAddress(152,168,1,108));
//Ethernet.begin({mac,IPAddress(172,20,1,168));

int success = udp.begin(5000);

Serial.print("initialize: ");
Serial.println(success ? "success" @ "failed");
ecat.setupHighNibbleP1(OUTPUT);

I

void loop() {

//check for new udp-packet:
int size = udp.parsePacket();
if (size = 0) {

do
{

char* msg = (char*)malloc(size+1);
int len = udp.read(msg,size+l);
msgl[len]=0;
Serial.print('received: '");
Serial.printimsg);
ifimsglo]l=="0"){
digitalwrite(ecat.nPinP1B7, LOW);
telseq
if(msglol=="1"){
digitalwrite(ecat.nPinP1B7, HIGH);

¥

free(msgl;

while ((size = udp.available())=0);
//finish reading this packet:

udp.flushi();
Serial.println("'");

Codi per a Arduino UdpServerOlb
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http://binefa.cat/php/telecos/codis/UdpServer01b/UdpServer01b.ino

Ethernet

Ethernet - Modul ENC28J60

Enviament de datagrames UDP

int success;

do
1
Serial.print('remote 1p: ");
Serial.println(udp.remoteIP()]);
Serial.print('remote port: ");

Serial.println(udp.remotePort());
//send new packet back to i1p/port of client. This also
f/configures the current connection to i1gnore packets from
//other clients!
success = udp.beginPacket(udp.remoteIP(),udp.remotePort());
Serial.print("beginPacket: ");
Serial.println(success ? "success" @ "failed");
J//beginPacket fails 1f remote ethaddr is unknown. In this case an
J/arp-request 1s send out first and beginPacket succeeds as soon
J//the arp-response 1s receilved.

while (!success);

Serial.print('bytes written: ");
Serial.printlnisuccess];

success = udp.endPacket(];

Serial.print('endracket: "); )
Serial.println(success ? "success" @ "failed");

udp.stop();

Jf/restart with new connection to receive packets from other clients
Serial.print("restart connection: "J);

Serial.println (udp.begin(S000) 7 "success" @ "failed);

Codi per a Arduino UdpServer0Olb
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http://binefa.cat/php/telecos/codis/UdpServer01b/UdpServer01b.ino

e¢ 92
Ethernet

Enviament de datagrames UDP en Python

#!/usr/bin/python

import socket
import sys

$ ./udpOn.py 192.168.1.108
szserver
ndpPort

str(sys.aragv[1l])
5000

client socket = socket.socket(socket.AF INET, socket.S0CK_DGRAM)
client socket.sendto("'l", (szServer,nUdpPort))
client socket.close()

k! /usr/bin/python

import socket
import sys

szServer = str(sys.argv[1])

‘¢ . /udpOff.py 192.168.1.108 nUdpPort ; 5000

client socket = socket.socket(socket.AF INET, socket.SOCK DGRAM)
client socket.sendto("'0", (szServer,nUdpPort))
client socket.close()

Codis font dels codis d'enviament de datagrames UDP en Python

electronics.cat


http://binefa.cat/php/telecos/codis/pyUdpOnOff.zip

Ethernet
ModBus - TCP

http://www.binefa.cat/php/doc/modbus/
Video: https://www.youtube.com/embed/}-1f-dV70hQ
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LoRaMAC
Encriptacio AES

/dev/ttyUSBO @9600

String |SX1276 at Arduino

Hexadecimal 5358313237362061742041726475696E6F

) Tx (2) Without CRC
O Rx Send ) Add CRC
) Freg () CRC at uC

/dev/ttyUSE1 @9600 x
I String | 5X1276 at ESP8266
CRC 6791 é Hexadecimal 5358313237362061742045535038323636 CRC 0861
I~ Read bytes as characters i ¥ Read bytes as characters
O Tx () Without CRC
¥ Encrypt AES at uC (Tx) | ® Rx Send ) Add CRC ™ Encrypt AES at uC (Tx)
¥ Decrypt AES at uC (Rx) © Freq () CRC at uC ¥ Decrypt AES at uC (Rx)
- ¥

202020205278206D6F64650D0A ( Rx mode )

EOD

202020205278206D6F64650D0A (: 32) (Rx mode )
363208115358313237362061742045535038323636 (6:

SESS

202020205278206D6F64650D0A (: 32) (Rx mode )

3832081153583132373620061742045535038323636 (&:

Q6EGF
6475696E6F

206174204172

373208115358313237362061742045535038323636 (7t

EQ
20202020527820606F6465000A ( Rx mode )
081153 62061742045535
061742045535

17) (SX1276 at ESP8266)

202020205278206D6F64650D0A (: 32) (Rx mode )

3132081153 (1: 17) (5)

5 | 58313237362061742041726475696E6F (X: 55) (6 at Arduino)

333208115358313237 (3: 17) (SX127)

" |362061742041726475696E6F (6: 116) ( Arduino)

353208115358313237362061742041726475696E6F (5: 17) (SX1276 at Arduino)

2 [al; l _1 ||_1L_L_

742045535

17) (SX1276 at ESP8266)
17) (SX1276 at ESP8266)

20202020527820606F64650D0A (: 32) (Rx mode )
383208115358313237362061742041726475696E6F (8: 17) (SX1276 at Arduino)

Tecat@debiang:~/Documents/lora/python/Toratos

T T L P P T S

./LoraG'Q By

T

http://binefa.cat/blog/?p=327

LORa

MODEL Ra-02

VENDOR AI-THINKER

ISM 433M
PA +20dBm

ig“

3n8:~/Documents/Lo ra/python/loradd% ./lora@9.py /dev/ttyUSBl

- FSKIGFSK/O0K
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LoRaWAN
Arduino MKR WAN 1300

Us i configuracio: http://tinkerman.cat/arduino-mkr-wan-1300/
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http://tinkerman.cat/arduino-mkr-wan-1300/

e¢ 96
Altres plaques programables des

de I'IDE d'Arduino

Familia d'Arduinos i Teensy

Arduino Uno Arduine Leonardo Arduino Due Arduino Ydn Arduino Tre

Arduino Micro

Arduinoe Esploza Arduine Ethernet Arduino Mega 2560 Arduino Mini

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

O........

%@WH&

..I.....OQGODOQOIU.O
Cten

‘Il 83 82 o B £ E§- //! fo Ft

0102 03 D4 D5 D607 O0-E1-Co €} €2 €3 €4 C5-.C6

33550805 0080005008
46 1/0 Pins, 8 Analog Inputs, 9 PWM

| 20inch |

electronics.cat




e¢ 97
Altres plaques programables des

de I'IDE d'Arduino
ESP8266 / ESP32 / STM32 /...

electronics.cat
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https://binefa.cat/blog/?s=esp8266
https://binefa.cat/blog/?s=esp8266

e

EIBRER Edita Sketch

Mou

Cbrir...

Open Recent
Sketchbook
Exemples
Tanca

Desa

Anomena i desa. ..

sketch_nov18a | Arduino 1.6.5

Eines Ajuda
Ctri+M
Ctri+0
>
> ce:
>
Ctri+w
Ctri+5

eatedly:
Ctri+5Shift+5

Configuracio de la pagina  Ctrl+5Shift+P

Sortir

Ctri+P

Preferéncies * Ctri+Comma

Tancar

Entreu aquesta adreca a "Additional Boards Manager URLS":
http://arduino.esp8266.com/stable/package esp8266com_index.json

Ctri+Q

ESP8266

Preferéncies

Ubicacid del Sketchbook:
|,’home;’ecat;’Arduino MNavegar
Editor d'idioma: Per defecte del sistema ¥ | [es necessari reiniciar l'Arduinc)
Mides del fonts del editor: |12
Mostra la sortida detallada durant: ) Compliacié ) Pujar
Compiler warnings: | MNone =
] Mostra niimeros de linia.
[J Enable Code Folding
" Comproveu el codi després de pujar-lo
[ Utilitza un editor extern
" Comprova actualitzacions al iniciar
o Actualitza fitxer dels sketch a la nova extensio al desar [.pde -> .ino)
o Save when verifying or uploading
Additional Boards Manager URLs:  httpi/farduino esp8266 com/stable/package_espS266com_index json ]
Es poden editar més preferéncies directament en el fitxer
fhome/fecat/ arduino 1 5/preferences txt
{nomeés editar quan l'Arduine no estiqui funcionant)

D'acord | | Cancel-la

98
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e
ESP8266

Tools — Board: “current” — Boards Manager ...

sketch_nov18a | Arduino 1.6.5 x .‘
)
Aluda Boards Manager...
Format automatic Ctrl+T :

Fitxer Edita Sketch

Arxiva Sketch Targes Arduino AVR I
sketch_novl8a L , .
_ Arregla la codificacié i recarreqga Arduino Yun
void setup() { [
// put your setu Monitor série Ctri+Shift+M  Arduino Uno
Arduino Duemilanove or Diecimila
} Tarja: "NodeMCU 1.0 (ESP-12E Module}” b .
N Arduino Mano
: CPUF 80 MHz"
void loop() { requeEncy z , Arduino Mega or Mega 2560
// put your main Upload Speed: "115200"
Pt proat pee Arduino Mega ADK
} Port > .
Arduino Leonardo
Programador: "AVRISP mkl|" > Arduino Micro
Carrega Bootloader Arduino Esplora
Il Amdi i BT
Boards Manager

Tvpe |All ¥ | |Filter vour search.
Eoards included in this package:

Edison.

More info

AMEL-Tech Boards by AMEL Technology
Boards includad in this package:

Click install ESP8266 T
(It is about 450 MB to download) : s

Boards included in this package:
ESF8266 Module, Olimex MOD-WIFI-ESF8266(-DEV), NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0 (ESP-12E Module), Adafruit HUZZAH
ES & (ESP-12), SwestPes ESP-210.

Tanca

Una altra manera de fer la instal-lacio de I'IDE d'Arduino per a ESP8266:
https://libraries.io/github/adafruittESP8266-Arduino

electronics.cat


https://libraries.io/github/adafruit/ESP8266-Arduino

ESP8266

witty

ESP8266_06c_TestPins | Arduino 1.6.5 x
Fitxer Edita Sketch Eines Ajuda

ESP8266_06c_TestPins

/i

// by Jordi Binefa - twitter.com/jordibinefa

// 20180328 - www.binefa.cat/blog & www.electronics.cat
#include <ESPE2EEW1IFL. h=

// Testing ESPB266 board using LDR, RGB led & button I

#define GPIOS S5
#define GPIO4 4
#define GPIOD O
#define GPIODZ 2
#define GPIOLS 15
#define GPIOL3 13
#define GPIOLZ 12
#define GPIONLE 14
#define GPIOLE 16

1

string szMsg;

vold delayESP8266(unsigned long ulMilliseconds){
unsigned long ulPreviousMillis = millis();

do{

ModetdCU 1.0 [ESP-12E Maduled, 80 MH=z, 115200, 4k [S SPIFFS) on fdewittyUSED

Microprogramari de verificacio

10
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http://binefa.cat/php/telecos/codis/ESP8266/ESP8266_06c_TestPins/ESP8266_06c_TestPins.ino

sent to LUDP

oooLa) Scicf:

sent to LUDP

ool Scicf:

sent to LUDP

ooo12) Scicf:

sent to LUDP

00613 Scicf:

sent to LUDP

oooL4) Scicf:

sent to LUDP

QooLS) Scicf:

sent to LUDP

QooLE) Scicf:

sent to UDP

server
7f:cd:84:07
server
7fic0:84:07
server
7f:cd:84:07
server
7fic0:84:07
server
7f:cd:84:07
server
7f:cd:84:07
server
7f:cd:84:07
server

v Desplacament automati

er la xarxa

webfa,,, 4

338 Un servi...

| pyUdp
D qtPyU

Fitxer Edita Sketch Eines Ajuda

ESP8266

/dev/ttyUSBO

witty

UDPClientMACO2 | Arduino 1.6.5

UDPClientMACD2

Serial println();

Serial println();
Serial.print{"Connecting to "};
serial.println(ssid);

WiFi.begin(ssid, password);

while (WiFi.status() != WL_CONNECTED) {
delay (500} ;
Serial.print("."};

I

Serial.println(""};

Serial println{"WiFi connected");
Serial .printIn("IP address: ")
Serial.println(WiFi.localIP(}};

/4 Udp.beginPacket("192,168,1.105", 288)

D s2a_ft /7 Udp.beginPacket(*192.168.1.13", 6000);

/4 Udp.beginPacket("192,168,1.52", 6000)

Dscratc Udp. beginPacket("192.168.1.12", 6000);

u Scratc

Microprogramari client UDP

1 Text:

IP servidor :

Port Tx: | 45454

UDPdlg

127.0

<->

0.1

Port Rx

Tramet

6000

10

00004) Sccf: 7F:c0:84:07
00005) Sccf: 7f:c0:84:07
00006) Sccf: 7f:c0:84:07
00007) Sccf: 7f:c0:84:07
00008) Scicf: 7f:c0:84:07
00009) Sccf: 7f:c0:84:07
00010) Scicf: 7f:c0:84:07
00011) Scicf:7f:c0:84:07
00012) Sccf: 7f:c0:84:07
00013) Scicf: 7f:c0:84:07
00014) Sc:cf:7f:c0:84:07
00015) Scicf: 7f:c0:84:07
00016) Sccf: 7f:c0:84:07

electroni


http://binefa.cat/php/telecos/codis/ESP8266/UDPClientMAC02/UDPClientMAC02.ino

&
e ESP8266
Trametent trames UDP amb I'ESP8266

UDPClientMACO2 | Arduino 1.6.5 x
Fitxer Edita Sketch Eines Ajuda

UDPClientMaco2

#include <ESPEZGEW1IFL.h=
/fginclude <WiFiUDP, h=
#ginclude <WiFildp. h=

vold Toop() {

. A char temp[20]; /4 buffer for for
giigiﬁ EETS%EE char temp[28]; A buffer for forms
Tlnclude user_interface.h JGetMac (temp) ;

#gendif

Udp . write (temp]);

"I':'T'E'Cat"_: Udp.'?l'l'ilpaCk':.'t”J

"clotClot";

const char* ssid
const char* password

Serial.print(temp);

// A UDP instance to let us send and receive packets over UDP Serial.printinl® sent to UDP server®).

WiF1UDP Udp; delay (5000);

void setup() {
Serial.begin(115200);
delay (10);

A4 We start by connecting to a WiFL network

ModeMZU 1.0 [ESP-12E Module), 20 MHz, 115200 on fde

http://binefa. cat/php/esp8266/cod|s/ardwnolDE/UDPCIlentMACOZIUDPCIlentMACOZ INo
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http://binefa.cat/php/esp8266/codis/arduinoIDE/UDPClientMAC02/UDPClientMAC02.ino

MQTT és una forma de comunicar
dispositius d'Internet de les Coses (IdC /
loT) entre si. Es un protocol lleuger i molt
versatil que es pot fer servir des d'un
Arduino, una Rasperry Pi, un PC multinucli
fins als serveis d'Amazon Web Services.

https://www.baldengineer.com/maqtt-introduction.html
http://binefa.cat/php/dam/m09uf3/20170224/2017024 mqtt_00.pdf

10
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https://www.baldengineer.com/mqtt-introduction.html
http://binefa.cat/php/dam/m09uf3/20170224/2017024_mqtt_00.pdf

e

MQTT

Analogia amb el servel postal

mgtt://broker/topic/
"oy, U""'H.:E

i? ' l.l imn l>

%%]

'...EHP..) N

=

>a.

<

https://www.baldengineer.com/maqtt-introduction.htmi

10
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https://www.baldengineer.com/mqtt-introduction.html

e MQTT

Perque no fer servir HTTP (o REST)

HTTP requereix de multiples accions POST

per a distribuir un missatge a més d'un client.

L'objectiu del sistema de missatgeria
iIntermediaria es que l'intermediari distribueixi
el missatge, tan sols als clients interessats.

La funcionalitat del MQTT és trametre d'un a
molts.

https://www.baldengineer.com/mqtt-introduction.html
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e

MQTT

ESP8266 sobre I'IDE d'Arduino - MQTT

T e RO

Fitxar

Zlient
lient
24,94
-lient
25.060
client
24,94
lient
25.00
client
lient
slient
5.00
lient
25 .06
~C

Edita Vi

mn5q5UlEntering deep sleep mode for 3 seconds. ..
mosqsulirl 166] 6161< & 16 b|é6-6:6rébb beknnGLnnGes b pbélrlripénd
Connecting to IoT-eCat
mﬂsqsut':"""""'
WiF1 connected
IF address:
mosgsulygs 16g.1.12
Attempting MJTT connection...connected
musqsulﬁﬂequeating D518B20 temperature. ..
{Sending temperature: 24.69
Closing MQTT connection...
mosqsutﬂﬂing WiFi connectien. ..
mosqQsSUlentaring deep slesp mode for 3 seconds. .
mosgsulrl 166] ®16|< & 16 b|66-6.6rébe bédnnbLnnees bopéélrlrlpénd

Connecting to IoT-eCat
mosqsull. . .-

¥ Desplagament automatic

zcat@debian8:~% mosguitto sub -d -t sensors/test/temperature

client
slient
slient
lient

mosgsub/15509 -debian8 sending CONNECT
mosqsub/15509 -debian8 received CONNACK
mosqsub/15509 -debianB sending SUBSCRIBE (Mid: 1, Topic:
mosgsub/15509 -debianB8 received SUBACK

jubscribed (mid: 1): @

client
24 .81
lient
24.75
Zlient
24,69

https://binefa.cat/telecos/ESP8266/esp8266 03.pdf
http://www.jerome-bernard.com/blog/2015/10/04/wifi-temperature-sensor-with-nodemcu-esp8266/

mosgsub/15509-debian8 received PUBLISH (dG&, g@, rd, mb,
mosqsub/15509 -debianB received PUBLISH (dG, qf, rB, m@,

mosqsub/15509 -debianB8 received PUBLISH (d@, q@, r@, mO,
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http://www.jerome-bernard.com/blog/2015/10/04/wifi-temperature-sensor-with-nodemcu-esp8266/
https://binefa.cat/telecos/ESP8266/esp8266_03.pdf

Torn de preguntes ...

é I

... 1 sessio practica.
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Arduino 1 Raspberry Pi

Presentacio descarregable a : https://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

https://wiki.binefa.cat
http:/lwww.electronics.cat

http://lwww.makeit.cat

Moltes gracies per la vostra atencio


https://binefa.cat/blog/
mailto:jordibinefa@electronics.cat
https://wiki.binefa.cat/
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