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Le µC – Résistances de tirage
Pull-Down Resistor → Résistance de tirage vers le bas (c’est à dire le 
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Le µC – Résistances de tirage
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Le µC – Résistances de tirage
Internal Pull-Up Resistor → Résistance de tirage vers le haut (c’est à dire le +Vcc) 
mais en interne au µC
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Le µC – Résistances de tirage
Internal Pull-Up Resistor → Résistance de tirage vers le haut (c’est à dire le +Vcc) 
mais en interne au µC



Le µC – Protection des entrées





















Les sorties

Sortie 3 états : NL0 ; NL1 et l’état Z, c’est à dire état « Haute Impédance »
ou « Collecteur Ouvert » 

(si transistors à jonctions)
ou « Drain Ouvert » (si 

transistors MOSFET)



Les sorties



Les sorties







La plaque d’essais

 Plaque Labdec
 Breadboard









Sources d’erreurs
Difficultés de 
dépannage



La liaison 
série



Transmission de données



Liaison série

void setup() {
Serial.begin(9600); // opens serial port, sets data rate to 9600 bps
}
void loop() {

Delay(1000);
} 

Serial.println("Hello Computer") 

Print(« message »);
Print( variable );



Serial.print()
Prints data to the serial port as human-readable ASCII text.
This command can take many forms.
Numbers are printed using an ASCII character for each digit.
Floats are similarly printed as ASCII digits, defaulting to two decimal places.
Bytes are sent as a single character. Characters and strings are sent as is.
For example:
 Serial.print(78) gives "78"
 Serial.print(1.23456) gives "1.23"
 Serial.print('N') gives "N"
 Serial.print("Hello world.") gives "Hello world."
An optional second parameter specifies the base (format) to use; permitted values are
BIN(binary, or base 2), 
OCT(octal, or base 8),
DEC(decimal, or base 10), 
HEX(hexadecimal, or base 16). For floating point numbers, this parameter specifies the number of decimal places to use. For example 

Serial.print(78, BIN) gives "1001110" 



Serial.print()
int val,i;
void setup()
{
Serial.begin(9600);
}

void loop()
{

    val = 45;
    Serial.println(val);  // ln si saut de ligne
    Serial.println(val,DEC);  // ln si saut de ligne
    Serial.print(val,HEX);
    Serial.println("texte");
    for (i=0;i<7;i++)
        {
        Serial.print(i,DEC);
        }
    Serial.print ("Diduino \\\tSimple \tRobot \r\n");
    Serial.print ("-----------\r\n"); 
} 

Note :
\n   retour à la ligne 
suivante
\r    CR
\t    tab
\o   caractère nul
\\ pour imprimer \ 



ASCII



Serial.write()
Writes binary data to the serial port. This data is sent as a byte or series of bytes; to send 
the characters representing the digits of a number use the print() function instead.

Syntax
Serial.write(val)
Serial.write(str)
Serial.write(buf, len)

Parameters
Serial: serial port object. val: a value to send as a single byte.
str: a string to send as a series of bytes.
buf: an array to send as a series of bytes.
len: the number of bytes to be sent from the arra

https://www.arduino.cc/reference/en/language/functions/communication/serial/print


Serial.write()

void setup(){
  Serial.begin(9600);
}

void loop(){
  Serial.write(45); // send a byte with the value 45 (ASCII)

  int bytesSent = Serial.write("hello"); //send the string "hello" and return the length of the 
string.
  
  Serial.println(bytesSent);
  
  Serial.println("hello"); //send the string "hello"

}



Le port série !!
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µC qui gère 
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µC qui gère 
l’USB

Le µC que l’on utilise 
(ATmega)

Liaison série (TX et 
RX)

Problématique : 1 port série natif n’est pas toujours suffisant



Librairie SoftwareSerial
SoftwareSerial is used to create an instance of a SoftwareSerial object, whose name you 
need to provide as in the example below. The inverse_logic argument is optional and 
defaults to false. See below for more details about what it does. Multiple SoftwareSerial 
objects may be created, however only one can be active at a given moment. 





Le convertisseur
Analogique → 

Numérique



V A 0=
R10 k

R10 k+RPhotoresistor
x 5V

VA0

Éclairement = 100 lux → 
2kΩÉclairement = 1 lux → 
100kΩ



V A 0=
R10 k

R10 k+RPhotoresistor
x 5V

VA0

Éclairement = 100 lux → 2kΩ → 4,2V
Éclairement = 1 lux → 100kΩ → 
0,45V



V A 0=
R10 k

R10 k+RPhotoresistor
x 5V

VA0

Éclairement = 100 lux → 2kΩ → 4,2V
Éclairement = 1 lux → 100kΩ → 
0,45V

Principe du CAN
Si VAx = 5V → 1023 (210-1)
Si VAx = 0V → 0



V A 0=
R10 k

R10 k+RPhotoresistor
x 5V

VA0

Éclairement = 100 lux → 2kΩ → 4,2V
Éclairement = 1 lux → 100kΩ → 
0,45V

Principe du CAN
Si VAx = 5V → 1023 (210-1)
Si VAx = 0V → 0

859,32

92,07



Le CAN (ADC): analogRead()
Reads the value from the specified analog pin. Arduino boards contain a multichannel, 10-bit 
analog to digital converter. This means that it will map input voltages between 0 and the 
operating voltage(5V or 3.3V) into integer values between 0 and 1023. On an Arduino UNO, 
for example, this yields a resolution between readings of: 5 volts / 1024 units or, 0.0049 volts 
(4.9 mV) per unit.

Lie
n

https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-7810-Automotive-Microcontrollers-ATmega328P_Datasheet.pdf
https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-7810-Automotive-Microcontrollers-ATmega328P_Datasheet.pdf


Le CAN (ADC): analogReference()
Configures the reference voltage used for analog input (i.e. the value used as the top of 
the input range). The options are:

Arduino AVR Boards (Uno, Mega, Leonardo, etc.)

     DEFAULT: the default analog reference of 5 volts (on 5V Arduino boards) or 3.3 volts (on 3.3V 
Arduino boards)

     INTERNAL: a built-in reference, equal to 1.1 volts on the ATmega168 or ATmega328P and 2.56 
volts on the ATmega32U4 and ATmega8 (not available on the Arduino Mega)

     INTERNAL1V1: a built-in 1.1V reference (Arduino Mega only)
     INTERNAL2V56: a built-in 2.56V reference (Arduino Mega only)
     EXTERNAL: the voltage applied to the AREF pin (0 to 5V only) is used as the reference.

Lien

https://www.carnetdumaker.net/snippets/15/


Le CAN (ADC): analogReference()

L7803 → 
+3V



Le CAN (ADC): 



La MLI (PWM)
Pulse Width Modulation, or PWM, is a technique for getting analog results with digital 
means. Digital control is used to create a square wave, a signal switched between on 
and off. This on-off pattern can simulate voltages in between full on (5 Volts) and off (0 
Volts) by changing the portion of the time the signal spends on versus the time that the 
signal spends off. The duration of "on time" is called the pulse width. To get varying 
analog values, you change, or modulate, that pulse width. If you repeat this on-off 
pattern fast enough with an LED for example, the result is as if the signal is a steady 
voltage between 0 and 5v controlling the brightness of the LED.

A call to analogWrite() is on a scale of 0 - 255, such that analogWrite(255) requests a 
100% duty cycle (always on), and analogWrite(127) is a 50% duty cycle (on half the 
time) for example.

https://www.arduino.cc/en/Reference/AnalogWrite


La MLI (PWM)



La MLI (PWM)



La commande de puissance



If IN1=0 -> LED=ON -> Q1 is ON -> Relay is ON
If IN1=1 -> LED=OFF -> Q1 is OFF -> Relay is OFF



If IN1=0 -> LED=ON -> Q1 is ON -> Relay is ON
If IN1=1 -> LED=OFF -> Q1 is OFF -> Relay is OFF



Le pont en H

+25
V



Le pont en H

+25
V



Le LCD



#include <LiquidCrystal.h>
// initialize the library by associating any needed LCD interface pin
// with the arduino pin number it is connected to

const int rs = 12, en = 11, d4 = 5, d5 = 4, d6 = 3, d7 = 2; //mode 4 bits
LiquidCrystal lcd(rs, en, d4, d5, d6, d7);

void setup() { 
 // set up the LCD's number of columns and rows: 
lcd.begin(16, 2);  // Print a message to the LCD. 
lcd.print("hello, world!");

}

Le LCD

lcd.setCursor(0, 0); // top left
lcd.setCursor(0, 1); // bottom 
left



Le bus I2C

Chaque appareil a une adresse (paramétrable) sur le bus I2C



Le bus I2C



Le bus I2C

z-uno

DS18B20+



Le bus I2C

z-uno

DS18B20+
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