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Blinking LED (2 secondes)  oo%eely
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Blinking LED (2 secondes) roo%eely

#define LED PIN 13; digitalWrite (13, HIGH);

void setup()

{
pinMode(LED_BLINK_PIN, OUTPUT);

}

void loop()
{
digitalWrite(LED_BLINK_PIN, HIGH); digitalWrite (13, LOW);:
delay(1000);
digitalWrite(LED_BLINK_PIN, LOW);
delay(1000);

}
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Etat de la Porte roe%eely
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Etat de la Porte: LED Bleu roe%eely




Blinking LED + Etat de la Porte "0@%@8ly

void setup() : |
{ ‘8-
pinMode(LED_BLINK_PIN, OUTPUT); .
pinMode(LED_PORTE_PIN, OUTPUT);
pinMode(PORTE_PIN, INPUT);

}
void loop()

{ GND =0V
digitalWrite(LED _BLINK_PIN, HIGH);
if (digitalRead(PORTE_PIN))
digitalWrite(LED _PORTE_PIN, HIGH);
else
digitalWrite(LED _PORTE_PIN, LOW);

delay(1000); 1s. pour les

digitalWrite(LED_BLINK_PIN, L yyoleyrs !!1!
if (digitalRead(PORTE_PIN))

digitalWrite(LED PORTE_PIN, HIGH);
else

digitalWrite(LED PORTE_PIN, LOW);
delay(1000);




Etat de la porte plus souvent roo%eely

void setup( ﬁ]ltaIWnte(LED_BLINK_PIN, HIGH);\
if (digitalRe><(PORTE_PIN))
{ .
pinMode(LED_BLIN OUTPUT); digital\ D_PORTE_PIN, HIGH);
pinMode(LED_POR JTPUT); else
pinMode(PORTE PORTE_PIN, LOW);
} DPIN)Y)
void loop() ~PORTE_PIN, HIGH):
f

4 digitaIWrite(LED_L A\- E S CA L A ?" ;e LE[EORTE—P'N’ '—OW/)i

if (digitalRead(PORTE_PI
digitalWrite(LED_POR

else
digitalWrite(LES

\_ delay(1000);

D_BLINK_PIN, LOW;

>

ow);

digitalWrite(LED_BL
if (digitalRead(PORTE )
digitalWrite(LED_PORTE_PIN, HIGH);
else
digitalWrite(LED P
delay(1000);
}

RE e les délais

La LED clignote plus vite !



-
Contrdler un capteur ? roosieely

while (1)
valeur = digitalRead(pin_capteur);

*Deux possibilités

» Polling



void setup()

{
pinMode(LED_BLINK_PIN, OUTPUT);
pinMode(LED_PORTE_PIN, OUTPUT);
pinMode(PORTE_PIN, INPUT);

roeCeely

CALLBACK function: la
fonction qu'on appele
quand l'interruption arrive.

attachinterrupt(PORTE_PIN, verifierPorte, CHANGE);

: $

void loop()

{
digitalWrite(LED _BLINK PIN, HIGH);
delay(500);
digitalWrite(LED _BLINK_PIN, LOW);
delay(500);

}

void verifierPorte()
{
if (digitalRead(PORTE_PIN))
digitalWrite(LED _PORTE_PIN, HIGH);
else
digitalWrite(LED _PORTE_PIN, LOW);

}

CHANGE to trigger the interrupt
whenever the pin changes value
RISING to trigger when the pin
goes from low to high,

FALLING for when the pin goes
from high to low.

LOW to trigger the interrupt
whenever the pin is low

HIGH to trigger the interrupt
whenever the pin is high. (Arduino
Due only)



roeeely

Les flancs
A .de 0 & 1 = flanc montant
; T La porte s’ouvre !
e de 1 a 0 =flanc
: descendant

v La porte se ferme !

24/11/2014
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Comment faire
plusieurs
choses a la fois?



| | roe®eely
Une autre interruption : Les

Timers




roe®eely
Compter le temps : le Timer

Counter

<

G e non)

Programme




roo®eely

e External
o Viens d’un pin externe
o “Je veux faire quelque chose quand une
valeur mesuree change”
o attachinterrupt(interrupt, fonction, quand)
e [nternal
o Viens d’'un périphérique interne e.g.: Timer
o “Je veux faire quelque chose (fonction)
dans x ms pour n fois”
o setTimer(fonction, X, n)



Blinking LED + Etat de la Porte @@%®ely

' T

}4—500ms S

int ledState = LOW;

void setup()

{
pinMode(LED_BLINK_PIN, OUTPUT);
pinMode(LED_PORTE_PIN, OUTPUT);
pinMode(PORTE_PIN, INPUT);
setTimer(blinkLED, 5);

}

_ Appel la fonction chaque:
void loop() 5*100ms = 500ms
{

if (digitalRead(PORTE_PIN))
digitalWrite(LED_PORTE_PIN, HIGH);
else
digitalWrite(LED_PORTE_PIN, LOW);

}
void blinkLED()
{
if (ledState == LOW)
ledState = HIGH:;
else

ledState = LOW;
digitalWrite(LED_BLINK_PIN, ledState);

}

\
//

.‘I\

'/
~

|

\

"

GND=OV




roeCeely

La librairie robopoly contient des fonctions toute faites pour les utiliser
plus facilement: https://qgithub.com/Robopoly/prismino-library

Int8_t setTimer( func_t callbackFunction,
uintl6é tinterval );

Appel la fonction “callbackFunction”, chaque: “interval100ms.

Int8_t setTimer( func_t callbackFunction,
uintl6_tinterval,
uint8 t callNumber = 0);

Appel la fonction “callbackFunction”, chaque: “interval’*100ms, “callNumber” fois.


https://github.com/Robopoly/prismino-library

Ouelles Interruptions 227 0o%eely

i } _
void setup()
{

attachinterrupt(PORTE_PIN, verifierPorte, CHANGE);

setTimer(blinkLED, 5);
} }4— S500ms ~—»

//

'/

|

\

void loop()
{

verifierPorte?
blinkLED?

}

void blinkLED()
{

}

void verifierPorte()

{
-




roeCeely

attachinterrupt(interrupt, ISR, mode)
attachinterrupt(pin, ISR, mode)

detachinterrupt(interrupt)
detachinterrupt(pin)

nolnterrupts()
Interrupts()



roe®eely

Happy Interrupting !

FIN

Questions?



roo®eely

Lundi 1 décembre
Caméra linéaire

Lundi 8 déecembre
Présentation des regles grand concours

28.3.15 (a confirmer)
Grand concours !



Hard disk RAM

Program Memory

0x00000 Data Memory
32 Registers $0000
64 /0 Registers $0020
Application Flash Section 160 E xt I/O Reg. $0060
ISRAN
Internal S RAM
/—/’/"’///‘ ISRAN

Boot Flash Section

Ou, les datasheets -

OX7FFF (

Atmel AtMega32U4 datasheet http://www.atmel.com/Images/doc7766.pdf



http://www.atmel.com/Images/doc7766.pdf

N’est pas un Personal Computer

Plutot, un Program Counter

Margue/compte quelle ligne de
code/instruction est a executer

Au reset, PC = $0x0000

$ — Adresse, 0x — hexadecimal



Memolire programme

Program Memory

RESET

Boot Flash Section

PC = 0x00000

0x00000 ¢

0x002a3

0x005f1

Ox011lee

0x01422

Ox7FFF (

Contient
'adresse du

debut du
programme

Data Address

Program Memory

Application Flash Section

e

Boot Flash Section

0x00000

Ox7FFF {



Memolire programme

Program Memory

RESET

Boot Flash Section

PC = 0x00000

0x00000 ¢

Contient

I'adresse du
ox002a3 debut du

programme

0x005f1

Ox011lee

0x01422

Ox7FFF (

roe®eely

On focalise
dans la
memoire de
programme

(memoire
d’instructions)



Memolire programme

Program Memory

RESET

Boot Flash Section

PC = 0x002a3

0x00000

0x002a3 «¢

0x005f1

Ox011lee

0x01422

Ox7FFF (



Memolire programme

Program Memory

RESET

Boot Flash Section

PC = 0x002a4

0x00000

0x002a3
x002a3 o

0x005f1

Ox011lee

0x01422

Ox7FFF (



Memolire programme

Program Memory

RESET

Boot Flash Section

PC = 0x002ab

0x00000

0x002a3
<

0x005f1

Ox011lee

0x01422

Ox7FFF (



Memolire programme

Program Memory

RESET

Boot Flash Section

PC = 0x00...

0x00000

0x002a3

0x005f1

Ox011lee

0x01422

Ox7FFF (



Memolire programme

Program Memory

RESET

Boot Flash Section

PC = 0x0042c

0x00000

0x002a3

<<
oxo05f1 Appel fonction!!

Ox011lee

0x01422

Ox7FFF (



Memoire programme

Program Memory PC — OXOllee

RESET

0x00000

0x002a3

0x005f1

Ox011lee <

0x01422

Boot Flash Section

0x7FFF (




Memolire programme

Program Memory

RESET

Boot Flash Section

PC = 0xO0....

0x00000

0x002a3

0x005f1

Ox011lee

0x01422

Ox7FFF (



Memoire programme

Program Memory PC =0x01422

RESET

0x00000

0x002a3

0x005f1

Ox011lee

0x01422 «

Boot Flash Section

0x7FFF (




Memoire programme roe%eely

Program Memory PC = 0x01422 Fonction
0x00000 A
~ESET x appele avec:
PC = 0x0042c
0x002a3
0x005f1
Ox011lee
0x01422 <

Boot Flash Section

Ox7FFF (



Memolire programme

Program Memory

RESET

Boot Flash Section

PC = 0x0042d

0x00000

0x002a3

<
0x005f1

Ox011lee

0x01422

Ox7FFF (

roe®eely

Fonction
appelé avec:
PC = 0x0042c



Et avec des
Interruptions...



Memolire programme - Interruption!

F"rogram Memory PC — OXOOOOO
D 0x00000 -
Contient
INTERRUPT TABLE ladresse du
0x002a3 debut du
programme
0x005f1
Ox0llee
0x01422
0x015e3
Interruption (N3)
0x0160f




Memolire programme - Interruption!

Program Memory PC — OX002a3
RESET 0x00000
INTERRUPT TABLE

0x002a3 <

0x005f1

0Ox0Ollee

0x01422

0x015e3

Interruption (N3)
0x0160f




Memolire programme - Interruption!

Program Memory PC — OX002a4
RESET 0x00000
INTERRUPT TABLE

0x002a3 «

0x005f1

0Ox0Ollee

0x01422

0x015e3

Interruption (N3)
0x0160f




Memolire programme - Interruption!

Program Memory PC — OX002a5
RESET 0x00000
INTERRUPT TABLE

0x002a3 <

0x005f1

0Ox0Ollee

0x01422

0x015e3

Interruption (N3)
0x0160f




Memolire programme - Interruption!

PC =0x002a- [ PIN CHANGE! External
| A G World

<3
o
Y

oy

Dans ce
cas, on
admet c’est
I'interruption




Memolire programme - Interruption!

ngram MEITIUI'Y PC — OX00008
RESET 0x00000
INTERRUPT TABLE <

0x002a3

0x005f1
Ox011lee

0x01422
0x015e3

Interruption (N3)




Memolire programme - Interruption!

Program Memory PC — OX015€3
RESET 0x00000
INTERRUPT TABLE

0x002a3

0x005f1

0Ox0Ollee

0x01422

0x015e3 «

Interruption (N3)
0x0160f




Memolire programme - Interruption!
Program Memory PC — OX016O.I:

RESET 0x00000

INTERRUPT TABLE

0x002a3

0x005f1
Ox011lee

0x01422
0x015e3

Interruption (N3)




Memolire programme - Interruption!

Program Memory PC — OX002a6
RESET 0x00000
INTERRUPT TABLE
0x002a3
<
0x005f1
0Ox0Ollee
0x01422
0x015e3
Interruption (N3)
0x0160f




