Le uC — Reésistances de tirage

Pull-Up Resistor —» Résistance de tirage vers le haut (c’est a dire le
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Le uC — Reésistances de tirage

Pull-Up Resistor —» Résistance de tirage vers le haut (c’est a dire le
+Vce)

+Vee

— const int numero broche = xxx;

e void setup() {

pinMode (numero broche, INPUT) ;

}
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Le uC — Reésistances de tirage

Pull-Down Resistor - Résistance de tirage vers le bas (c’est a dire le
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Le uC — Reésistances de tirage

Pull-Down Resistor - Résistance de tirage vers le bas (c’est a dire le

NN
+Vee
const int numero broche = xxx;
i, |
volid setup() {
Input pinMode (numero broche, INPUT) ;
}
R |
Pull-down
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Le uC — Reésistances de tirage

Internal Pull-Up Resistor - Résistance de tirage vers le haut (c’est a dire le +Vcc)
mais en interne au puC
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Le uC — Reésistances de tirage

Internal Pull-Up Resistor - Résistance de tirage vers le haut (c’est a dire le +Vcc)
mais en interne au pC

+\Vce
|
J_ l Pull-up const int numero_broche = XXX;
R‘ \\
| volid setup() {

™

pinMode (numero broche, INPUT PULLUP) ;
}
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Le uC — Protection des entrees
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Parameter Condition
Y, Input Low Voltage, except | Voo =1.8V-2.4V 05 — %2‘%{31'\1,
IL XTAL1 and RESET pin Vee = 2.4V - 5.5V - -05 0.3Vl
y Input High Voltage, except | Vg = 1.8V - 2.4V 0. ﬁ;’g?‘ B — CET0:5’”””""”’””;!
IH XTAL1 and RESET pins Ve =24V -55V 0.6V Vee + 0.5
Input Low Voltage, - _ i (1)
V1 XTALA pin Vee =1.8V-5.5V 0.5 0.1V V
v Input High Voltage, Voo =1.8V-2.4V T e e - Vet 05+ Ve
IH1 XTAL1 pin Ve = 2.4V - 55V 0.7V Vec+05 |
Input Low Voltage, _ 1 1 )
VL2 RESET pin Vee =1.8V-5.5V -0.5 0.1V V
Input High Voltage, _
Vi EIES?gpin 9 Ve = 1.8V - 5.5V 0.9Vec Ve +0.5 Vv
Vv Input Low Voltage, Vee =1.8V-24V -0.5 {].ZVCC”E' vV
IL3 RESET pin as 1/0 Ve = 2.4V - 5.5V 05 0.3V
Y Input High Voltage, Vee =1.8V-2.4V 0. TVCC'2 Vee +0.5 Vv
— RESET pin as 1/0 Ve = 2.4V - 5.5V 08V V#0565 |
< T 2=85°C 0.9 >
IO‘L = EGmA, VCC =5V ——— —F—————————————— ——
Vv Output Low Voltage Tp=105°C 1.0
OL except RESET pin T,=85°C 06
IO‘L = 1DmA, VCC =3V
Ta=105°C 0.7 vV
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Parameter Condition
Y, Input Low Voltage, except | Voo =1.8V-2.4V 05 — %2‘%{31'\1,
IL XTAL1 and RESET pin Vee = 2.4V - 5.5V - -05 0.3Vl
y Input High Voltage, except | Vg = 1.8V - 2.4V 0. ﬁ;’g?‘ B — CET0:5’”””""”’””;!
IH XTAL1 and RESET pins Ve =24V -55V 0.6V Vee + 0.5
Input Low Voltage, - _ i (1)
V1 XTALA pin Vee =1.8V-5.5V 0.5 0.1V V
v Input High Voltage, Voo =1.8V-2.4V T e e - Vet 05+ Ve
IH1 XTAL1 pin Ve = 2.4V - 55V 0.7V Vec+05 |
Input Low Voltage, _ 1 1 )
VL2 RESET pin Vee =1.8V-5.5V -0.5 0.1V V
Input High Voltage, _
Vi EIES?gpin 9 Ve = 1.8V - 5.5V 0.9Vec Ve +0.5 Vv
Vv Input Low Voltage, Vee =1.8V-24V -0.5 {].ZVCC”E' vV
IL3 RESET pin as 1/0 Ve = 2.4V - 5.5V 05 0.3V
Y Input High Voltage, Vee =1.8V-2.4V 0. TVCC'2 Vee +0.5 Vv
— RESET pin as 1/0 Ve = 2.4V - 5.5V 08V V#0565 |
< T 2=85°C 0.9 >
IO‘L = EGmA, VCC =5V ——— —F—————————————— ——
Vv Output Low Voltage Tp=105°C 1.0
OL except RESET pin T,=85°C 06
IO‘L = 1DmA, VCC =3V
Ta=105°C 0.7 vV




Parameter Condition

Y, Input Low Voltage, except | Voo =1.8V-2.4V -0.5
IL XTAL1 and RESET pin Ve = 2.4V - 5.5V 0.5
Y, Input High Voltage, except | V.. =1.8V -2.4V 0.7V
IH XTAL1 and RESET pins Vee =24V -55V 0.6Vee
Input Low Voltage, _ ) i
V1 XTAL1 pin Vee =18V -55V 0.5
Input High Voltage, Vee = 1.8V -2.4V ’_;_Q__rf
Vit XTAL1 pin Ve = 2.4V - 5.5V =
Input Low Voltage, \/
Vi RESET pin P i
#JD_QL;_LM c
jﬁj’”’ (_‘,apa"-"‘"‘an .
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curre T,=85°C
et loL = 20mA, Ve =5V | |
Y Qutput Low Voltage' _ Ta=105°C |
OL except RESET pin T,=85°C

IDL = 10mA VCC =3V |

To=105°C
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| es sorties

Sortie 3 états : NLO ; NL1 et I'état Z, c’est a dire état « Haute Impédance »
ou « Collecteur Ouvert »
(si transistors a jonctions)
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| es sorties

Symbol Parameter Condition
loyy = 20mA, Voo = | 1a=85°C 4.2
ou | Qubatiohvoege'
loy = -10mA, Voo = | Ta=85°C 2.3
3V TA=105°C 2.1 Vv




| es sorties
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La plague d’'essais

* Plague Labdec
* Breadboard



psa—

(DWNIG’U\&CJN—
g ERNEREREERQ

o
-
"R

28

| 13 &

14 &

“15.

16 8

17
"‘18.
9.
208
21
2
|23 m

24 ®

R R RS VER

|

o I B =
® % =

momo@m = A - e

- TR O

oo O O

mom OB Om =




i
o
= |
[
LT
m
2
=T

2
E-
2
m-
T o [ e o o o @ ]
L
-y I ] e o o o (] .
=1
=
[T
o3
g. ® 0 o ® e e e e e e e e " e e e e e LI ]
e e e e e e e e ey TII———mm===D e » LI
e ® (I ooooooooo..ooo.-—w.o
e ® ® ® o " e e e e e e e e " e e e e Y e
L] (] .
atmega3icd
L .
o o e ® (]
[ ® e e (]
L] . ® e e ® o o o e e @
L L B ] ® o o o e e o o o e e
L L B o o o ° (] * e e @

L L L * o @ L e @ e & o o @ L




<@oouw or--

-

w




Sources d’erreurs
Difficultés de
dépannage

moow>»

«—IOT




La llaison
serie



Transmission de données




Lialson série

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

}
void loop() {

Serial.printin("Hello Computer")

Delay(1000);
}

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

if(Se
3
3

parse

parse

peeki
n

1] b b M M M D 5 5
(28] - (28] [ h)

[&t]

LA R o

e

~r [ 4R

it

[ j—

rhl
i [

P
CF|
5
=¥all



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()

Note :

\n retour a la ligne
Suivante

\r CR

\t tab

\o caractere nul

\\ pour imprimer \

int val,i;
void setup()

{

Serial.begin(9600);

}

void loop()

{

val = 45;
Serial.printin(val); // In si saut de ligne
Serial.printin(val,DEC); // In si saut de ligne
Serial.print(val,HEX);
Serial.printin("texte");
for (I=0;i<7;i++)

{

Serial.print(i,DEC);

}
Serial.print ("Diduino \WtSimple \tRobot \r\n");
Serial.print ("----------- \n\n");



ASCII

Dec Hex Oct Chr Dec Hex Oct HTML Chr Dec Hex Oct HTML Chr Dec Hex Oct HTML Chr
00 000 NULL 3220 040 &#032; Space 64 40 100 &#064; @ 96 60 140 &#096; °
11 001 SoH 3321 041 &#033; ! 65 41 101 &#065; A 97 61 141 &#097; a
22 002 SoTxt 3422 042 &#034; " 66 42 102 &#066; B 98 62 142 &#098; b
33 003 EoTxt | 3523 043 &#035; # 67 43 103 &#067; C 99 63 143 &#099; c
44 004 EoT 36 24 044 &#036; S 68 44 104 &#068; D 100 64 144 &#100; d
55 005 Eng 37 25 045 &#037; % 69 45 105 &#069; E 101 65 145 &#101; e
66 006 Ack 3826 046 &#038; & 70 46 106 &#070; F 102 66 146 &#102; f
77 007 Bell 3927 047 &#039; ' 71 47 107 &#071; G 103 67 147 &#103; ¢
88 010 Bsp 40 28 050 &#040; ( 7248 110 &#072; H 104 68 150 &#104; h
99 011 HTab 4129 051 &#041; ) 7349 111 &#073; | 10569 151 &#105; i

10A 012 LFeed 42 2A 052 &#042; * 74 4A 112 &#074; ) 106 6A 152 &#106; |
11 B 013 VTab 43 2B 053 &i#043; + 75 4B 113 &#075; K 107 6B 153 &#107; k
12 C 014 FFeed | 44 2C 054 &#044; , 76 4C 114 &#076; L 108 6C 154 &#108; |
13D 015 CR 452D 055 &#045; - 77 4D 115 &#077; M 109 6D 155 &#109; m
14 E 016 SOut 46 2E 056 &#046; . 78 4E 116 &#078; N 110 6E 156 &#110; n
15 F 017 Sin 47 2F 057 &#047; / 79 4F 117 &#079; O 111 6F 157 &#111; o
16 10 020 DLE 48 30 060 &#048; 0 80 50 120 &#080; P 11270 160 &#112; p
17 11 021 DCI 49 31 061 &#049; 1 81 51 121 &#081; Q 113 71 161 &#113; q
1812 022 DC2 50 32 062 &#050; 2 8252 122 &#082; R 114 72 162 &#114; r
1913 023 DC3 5133 063 &#051; 3 8353 123 &#083; S 11573 163 &#115; s
2014 024 DC4 5234 064 &#052; 4 84 54 124 &#084; T 116 74 164 &#116; t
2115 025 NAck 5335 065 &#053; 5 8555 125 &#085; U 117 75 165 &#117; u
2216 026 Syn 5436 066 &#054; 6 86 56 126 &#086; V 11876 166 &#118; v
2317 027 EolB 5537 067 &#055; 7 87 57 127 &#087; W 11977 167 &#119; w
2418 030 Can 56 38 070 &#056; 8 88 58 130 &#088; X 120 78 170 &#120; x
2519 031 EoM 57 39 071 &#057; 9 8959 131 &#089; Y 12179 171 &#121; vy
26 1A 032 Sub 58 3A 072 &#058; : 90 5A 132 &#090; Z 122 7A 172 &#122; z
27 1B 033 Esc 59 3B 073 &#059; ; 91 5B 133 &#091; [ 123 7B 173 &#123; {
28 1C 034 FSep 60 3C 074 &#060; < 92 5C 134 &#092; \ 124 7C 174 &#124; |
291D 035 GSep 613D 075 &#061; = 93 5D 135 &#093; | 1257D 175 &#125; }
301E 036 RSep 62 3E 076 &i#062; > 94 5E 136 &#094; A 126 7E 176 &#126; ~
31 1F 037 USep 63 3F 077 &#063; ? 95 5F 137 &#095; _ 127 7F 177 &#127; Del

charstable.com



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.printin(bytesSent);

Serial.printin("hello"); //send the string "hello"
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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.

ginclude <SoftwareSerial
const byte rxPin = 2;
const byte txPin = 3;

. carial ARTamt

SoftwareSerial mySerial (ixPin, txPin);



#include <SoftwareSerial.h:
SoftwareSerial mySerial(2, 3); // RX, TX

volid setup()

// Open serial communications and wait for port to open:
Serial.begin(115288@);

while (!Serial) {

3 // wait for serial port toc connect. Needed for Native USB only
¥

Serial.println({"@oodnight moon!™);

// set the data rate for the SoftwareSerial port
mySerial.begin(35408);
mySerial.println("Hello, world?™);

void loop() // run over and over

1
if (mySerial.available())
- Serial.write(mySerial.read());
if (Serial.available())

- mySerial.write(Serial.read());



Le convertisseur
Analogigue -
Numerigue
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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.

The code reads the voltage on analogPin and displays it.

int anmalogPin = A3;

_ int val = @;
Lie
n void setup() {
- Serial begin(9600) ;
void loop() {
val = analogRead(analogPin);

Serial println{val);


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 ATmegal68 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.


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

Le CAN (ADC): analogReference()

Voyons donc trois moyens de faire cette référence de tension :
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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)
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La MLI (PWM)

Pulse Width Modulation

0% Duty Cycle — analogWrite(Q)
Sv ‘ ‘

Ov

PWM has several uses:

- Dimming an LED

- Providing an analog output; if the digital output is filtered,
it will provide an analog voltage between 0% and 100% .

- Generating audio signals.

- Providing variable speed control for motors.

- Generating a modulated signal, for example to drive an infrared LED for a remote control.

100% Duty Cycle - analogWrite(255)
SV l ‘ 1 | |

Owv




La commande de puissance
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Le LCD

#include <LiquidCrystal.h>

I/ initialize the library by associating any needed LCD interface pin
// with the arduino pin number it is connected to

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

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

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

lcd.setCursor(0, 1); // bottom
laft



Le bus I12C
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Chaque appareil a une adresse (paramétrable) sur le bus 12C



Le bus I12C
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Le bus I12C
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Le bus I12C
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