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Arduino

“Physical Computing is about prototyping with electronics,
turning sensors, actuators and microcontrollers into materials for
designers and artists.”

"It involves the design of interactive objects that can communicate

with humans using sensors and actuators controlled by a behaviour
implemented as software running inside a microcontroller.”

Massimo Banzi, Tinker.it & Arduino Co-Founder

Hardware Software Community
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Arduino

Sensor

Led
(output device)

(input device)




Arduino today

How we will use Arduino
- control a Led
- read a sensor

- to control a Led based on the interaction with
the sensor
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-

What do we need.:
- make a circuit (with Arduino)
- ‘write’ (use the right) the code for the circuit
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...check If the environment works

@ ArduinoIDE  File Edit Sketch Tools Help {
'TO i3l New
Open... 01.Basics >  AnalogReadSerial
1 _ F) I u g A r d u I no Open Recent >  02Digital > BareMinimum I
Sketchbook > 03.Analog b2 Blink
Examples > | 04.Communication > DigitalReadSerial
TO yo u r I apto p Close 05.Control > Fade
Save 06.Sensors > ReadAnalogVoltage
Save As... 07.Display >
: vaid 1oapl) 1 08.Strings >
09.USB >
10.StarterKit_BasicKit >
11.ArduinolSP >

EEPROM
Ethernet
Firmata

2 - Open example Blin

>
>
>
>
>
>
>
>

Keyboard
LiquidCrystal
SPI

Servo
SoftwareSerial
Stepper

TFT

Wire

v

ino [not connected]
Adabriis ANCIVAR AN

—

& @ Blink | Arduino IDE 2.0.0
=) & Blink | Arduino IDE 2.0.0
Arduino Uno -
¥ Arduino Uno @l Upload N o
Blink.ino g Arduino Uno
/dev/cu.usbmodem14101 ! i Upload
1
", l 1
¢ Unknown ;
3 /dev/cu.Bluetooth-Incoming-Port 2 '
4 3
5 g Unknown 4 ‘
6 /dev/cu.BoseFreeSoundSport ED vou ) ontrol. 1 the O, MEGA and ZER( L
7 ' KE [ l N N 3 ! [ ( A )
8 Select other board and port... f which 7 f i ) N
9 7 . 8 ! fe '
10 | e
[ ] R Blink | Arduino IDE 2.0.0 11
e
e and the Board | mdirie |
. T e 14 L
- ? R 15 J
= | : 7 5
) Select Other Board and Port X 16 I
£
”n» i Select both a Board and a Port if you want to upload a sketch o 2 17 b
‘w If you eniy ct a Board you will be able to compile, but not to upload your sketch ot o 18 )
bl ;: BOARDS PORTS |routno o
| 20 \ |
r :} arduino uno Q o
fz Arduino Uno v /devicu Bluetooth-incoming-Port S 22 t
g Arduino Uno Minl /dav/cu.BoseF reeSoundSport Serial 2 3
"-z Arduine Una WiFI Jdev/cu.usbmodem 14101 Seral P...v 24
b 25 t
: Show all ports
: < |

g | If it works, the led embedded on the board blinks

e TR R PR R SRs



Arduino - Power Pins

Power Pins
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Arduino - Input/Output pins
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Arduino - Input/Output pins
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With the INPUT - OUTPUT pins you can:
- Read Voltage

- Control Voltage

Like we did yesterday with the MULTIMETER!!!!
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BreadBoard

T

It is a physical support for making
and they require absolutely no
soldering.

temporary circuits and prototyping,
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BreadBoard - best practice
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Exercise: Led ON
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Exercise: Led ON

LED1
Partl Red (633nm)
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Arduino”
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- R1 e o
ZZOQ s 6006060 0 @ )
Ardulino
e Uno | e e o o e @
— {Rev3) —— . e o o 0 @
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Arduino: Led

Make a Led blinks



Arduino and a Led

Partl
LED1 ’ \ I
Partl 1

‘ ’ ar Red (633nm)
R1
é 2200

SRS LED1
Red (633nm)

5

R1
é 2200

Arduino

no
{Rev3)
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We can’t control the power pins. Connect the LED to pln D3



Control a Led with Arduino

Partl

T

s LEDHL
Red (633nm)

éi
R1
é 2200

|

LTTETETE] T

i

Connect the LED to pin D3



Control a Led with Arduino

|

Arduino
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Control a Led with Arduino

& 01_blink_led | Arduino IDE 2.0.0

| ‘ ‘ e ¥ Arduino Uno v

> 01_blink_led.ino

Partl

=

/*Emma Pareschi — Fabricademy 2022/2023
% I turn on a led and I turn it off
* Fhe Led is connected to pin 3

X/

LED1
Red (633nm)

int led_pin = 3; //defin the pin where the Led is connected

void setup() {

X
O 0O ~NOYWULL B WN

Arduino
Uno
(Rev3) DK

=
S

pinMode(led_pin, OUTPUT); //define pin of the Led as an output

=
N =
-~

R1
220Q

AERENERANE

= o
S W

void loop() {

T

&kt 155
| 16 digitalWrite(led_pin, HIGH); //turn the Led on
. H 17 delay(1000) ; //wait 1000millisecond
18 digitalWrite(led_pin, LOW); //turn the Led off
S — 19 delay(1000); //wait 100@millisecond

N
()

N
=
-

N
N

Output

01 blink_led



Connect, Compile and Upload

B VI_NIIIA_ITU | ATUUNIIV IWVE £.V.\

N¢e ©

01_blink_led.ino

1. Compile

1 /*Emma Pareschi - Fabricademy 2022/2023
2 * I turn on a led and I turn it off
2' Upload 3 * [The Led is connected to pin 3
4
5
6 int led_pin = 3; //defin the pin where the Led 1is
i
2 void setup() {
9
10 pinMode(led_pin, OUTPUT); //define pin of the L
11
12 }
13
14  void loop() {
15
16 digitalWrite(led_pin, HIGH); //turn the Led on
17 delay(1000); //wait 1000millise
18 digitalWrite(led_pin, LOW); //turn the Led off
19 delay(1000); //wait 1000millise
20
> 5 S
22

Output



Arduino: Digital Sensors

Read a Digital Sensor and print the value on the Serial Monitor



How the digital sensor changes the Voltage

5V
Pull-up resistor
10KOhm
Vsense_
.YI Digital Switch
T

wn
bt

How i1t works:

When the switch 1s NOT pushed the voltage
between Vsense and GND is 5 Volt

When the switch is NOT pushed the voltage
GND between Vsense and GND is O



Digital switch and Arduino

Partl

oV

Arduino
Uno
(Rev3) D8
Icse

GND

1
pinMode(8, INPUT);

fritzing



Digital switch and Arduino

Partl
/*Emma Pareschi
* we read the value of a digital sensor connected to pin digital_sensor_pin and
* we print it on the Serial Monitor
?ékn int digital_sensor_pin = 8; //change the pin, where the sensor is connected?
+5% int digital_sensor_value = 0;
void setup()
A’S“‘"‘o // put your setup code here, to run once:
(Ren-:)}i % pinMode(digital_sensor_pin, INPUT); //define the pin as INPUT
ISP | Serial.begin(9600);
H
void loop(Q) {
// put your main code here, to run repeatedly:
4 digital_sensor_value = digitalRead(digital_sensor_pin); // read the sensor
i Serial.println(digital_sensor_value); //print the value
delay(100);
}

l 03 read DigitalSensor

pinMode(8, INPUT);



Digital switch and Arduino - Serial Monitor

oeoe 03_read_DigitalSensor | Arduino IDE 2.0.0
©O , s
03_read_DigitalSensor.ino
2
Partl 6 int digital_sensor_pin = 8; //change the pin, where the sensor is connected
7 int digital_sensor_value = 0; //variable in which we save the sensor voltage
8
9 void setup() {
10 // put your setup code here, to run once:
1 11
12 //pinMode(digital_sensor_pin, INPUT);
13 pinMode(digital_sensor_pin, INPUT); //define the pin as INPUT PULLUP
14 Serial.begin(9600); //open communication
R1 15
10kQ) . @
+5% 17
18 void loop() {
Arduino 19 // put your main code here, to run repeatedly:
Uno ! i 20 // digitalRead(pin);
{Rev3) 1 21 digital_sensor_value = digitalRead(digital_sensor_pin); // read the sensor
ICSP \ 92
23 Serial.print("the status of the sensor is: ");
24 Serial.println(digital_sensor_value); //print the value
25 delay(100);
I Output  Serial Monitor X Yy @
A sag > ¢ € je If dev/cu.ut  New Line v 9600 baud
—
the status of the sensor is: 0
the status of the sensor is: 0
the status of the sensor is: 0
the status of the sensor is: 0
the status of the sensor is: 0
the status of the sensor is: 1
the status of the sensor is: 1
the status of the sensor is: 1
l the status of the sensor is: 1

pinMode(8, INPUT); 03 _read_DigitalSensor



Digital switch and Arduino

Partl
Partl
R1
10kQ
+5%
Arduino { A'S,ﬁ‘;m
(l'iJ:vOS) ! (Rev3)
A l ICSP
(%]
=1

pinMode(8, INPUT); pinMode (8, INPUT PULLUP);

IS



Arduino: Digital Sensors - Led

Control a Led with a Digital Sensor



Digital switch and a Led

| Partl
LED1
Red (633nm)
10KOhm ]
¢¥
ArSuino ‘ ' |
(R:fs) ‘ » p——
|CSP ) N é
e 1 4N
2 =3
l s

You already have the circuit of the sensor, you have to add the Led!



Digital switch and a Led

Digital

Sensor

Partl

i R1 LED1
1kQ Red (633nm)
Uno

P4 —— +5% S&
(Rev3)

ICSP )9 PWM
010 PWM
D11 PWM/MOSb——r l %
D13 /SCh \

Arduino

%S+
vozz
2y

IS

fritzing

You already have the circuit of the sensor, you have to add the Led!



Digital switch and a Led

Partl

LED1
1kQ Red (633nm)
Arduino
Uno

..L;—444¥ ko
B § AV
(Rev3)

ICSP )9 PN

IS
%S+
vozez
2y

| /*Emma Pareschi,

* this skecth is a modification of the example button!!
{
int digital_sensor_pin = 7; //change the pin, where the sensor is connected?
int digital_sensor_value = 0;

int led_pin = 3; //change the pin of the Led

——— o

void setup(Q) {
// put your setup code here, to run once:
pinMode(digital_sensor_pin, INPUT);
Serial.begin(9600);

{// initialize digital pin LED_BUILTIN as an output.

| pinMode(led_pin, OUTPUT);

}
4

! void loop(Q) {
// put your main code here, to run repeatedly:
digital_sensor_value = digitalRead(digital_sensor_pin);

// check if the pushbutton is pressed. If it is, the buttonState is HIGH:
if(digital_sensor_value == HIGH){
// turn LED on:
digitalWrite(led_pin, HIGH);
} else {
// turn LED off:

digitalWrite(led_pin, LOW); // turn the LED off by making the voltage LOW

04 button led on_off

From Example -> Digital -> Button



Digital switch and a Led

Partl
-+ [ S—
A R1 LED1
1kQ Red (633nm)
DA——- § +5%
555 6]
e s
Arduino
Uno o
(Rev3)
ICSP 9 PWM

%S+
vozez
4|

IS

@ 04_button_led_on_blink | Arduino IDE 2.0.0

e ¢ Arduino Uno v

04_button_led_on_blink.ino

i /* Emma Pareschi - Fabricademy 2022/2023
2 * while the digital sensor is pressed, the Led blinks
3 */
4
5 int digital_sensor_pin = 8; //change the pin, where the sensor is connected?
6 int digital_sensor_value = 0; //variable in which we save the sensor voltage
7 int led_pin = 3; //change the pin of the Led
8
9 void setup() {
10 // put your setup code here, to run once:
11 pinMode(digital_sensor_pin, INPUT_PULLUP); //initialize the sensor pin
12 pinMode(led_pin, OUTPUT); //initialize led pin
13 Serial.begin(9600);
14
15 }
16
17  void loop() {
18 //digital_sensor_value = digitalRead(digital_sensor_pin); //read the Voltage a
19
20 // check if the pushbutton is pressed.
21 while(digitalRead(digital_sensor_pin) == LOW){ //If it is pressed
22
23 digitalWrite(led_pin, HIGH); // turn the LED on
24 delay(100);
25 digitalWrite(led_pin, LOW);
26 delay(100);
27
28 }
29
Output =

04 button_led Dblink

p



Arduino: Analog Sensor

Read and print the value of an Analog Sensor connected to Arduino



Voltage divider (analog sensor)

Resistor (R)

+
- | Source V X Rz
Voltage (V) \/Oqu Lo S
\ (KT RS)
Resistor (R)) Output
Xc/DHcgge

.

http://www.ohmslawcalculator.com/voltage—-divider-calculator



http://www.ohmslawcalculator.com/voltage-divider-calculator

Analog sensor - schematic

An Analog sensor is a variable
resistor!! Change the resistance and

‘ e youchangetheVoltage
| , , Vsense....the Arduino will read this
gsgm e |2 Voltage.

K Ohm |, b

To read an Analog sensor that
generates an analog voltage =>

Vsense —— you need to use the ANALOG PINS.

Arduino oL S
Uno

(Rev3) \ i ‘
ICSP

; St Analog Pins: i
/g/v AO...A5 ~
Ll o Arduino
f Uno

Partl

(Rev3)

RRARRERRENRED

I
C

|

This is the symbol of a Variable Resistor



Analog sensor

Partl

® ® © © 9 © 0 ® ® 9 O O O O O O O O O O O O O O O OO
® © © ® ® ¢ 0 0 0 ® 0 0 O O 9 O O " O O O O O O 0 0
e o o

— 1RESET DO/R

Rl B RESFET 7-]‘—"4,,7 L e o o @ ..........Q...........I....:
22 Ohm | |

e o
® o & o o
e @ o o o
e @ @ o o

-w.ooo.oco:

o o o & o
® ® & 5 o 6 0 o 0 0 0
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D6 PWMp——
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—| AL Arduino
) [ 3 Uno pal

' (Rev3) '
Ad ISDA |CSP D9 PWM

— AS /SCL D10 PWM/SH- -
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DIGITAL (PUWM=~

D11 PWM/MOS——

RxEm Arduino”
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fritzing

How to select the right resistor?



Analog sensor - voltage divider

2

- With the multimeter measure the resistance on the sensor while you interact with it.
- Take note of the min and max resistance values

- Calculate the average of the min and max.

- The average 1s the optimal value of the extra resistor to use with the analog sensor.

In this case, the resistor should be around 27 kOhm.

You can also just try with a 5k or 10k Ohm.



Analog sensor - schematic

Partl

RESET
RESET
ARE
|ORE}
Al

Al
A/
A4S
AL /S
N/C

Arduino
Uno
(Rev3)
ICSP

ND

l_)._| 3,‘".
D1/TH
D

D3 PWM}
D4l
D5 PWM

D6 PWM -

07 ——

D8l—

D9 PWM
D10 PWM/SS-
L PWM /MOSH

D12 /MI|S(

Analog
Sensor

fritzing



Read an Analog sensor

05_read_AnalogSensor.ino

3 /* Emma Pareschi — Fabricademy 2022/2023
2 * with this sketch we read the analog sensor connected to pin analog
Partl 3 */
TR .
3 5 int analog_sensor_pin = AQ; //change the pin, where the sensor is C
R1 ——— RESC] S —— 6 int analog_sensor_value = 0;
1Al RESET D1/TH——
§ 5K Ohm  |,... 8 Tl
on ' 8 void setup() {
e L Bl — 9 // put your setup code here, to run once:
) 10 pinMode (analog_sensor_pin, INPUT);
EHNs 11 Serial.begin(9600);
:‘: -‘ D6 .“A‘L.‘!'.vf S— 12
5 Arlcji:‘l)no cIL = 13 }
D e (Rev3) o 14
ep o et 15  void loop() {
— 1A5/5CL | »wf{y r‘ == 16 // put your main code here, to run repeatedly:
P.!Tﬂd;Jb. 17 analog_sensor_value = analogRead(analog_sensor_pin); //read the Vol
, 18
i 19 Serial.println(analog_sensor_value); // print the value on the Seri
= | (- 20 delay(100);
I8 21
ey 22 }
" 23

05 read AnalogSensor



Read an Analog sensor

05_read_AnalogSensor.ino

gl - bricade 20
2 1 we id th ol ) f 0g_ or_pir
3
4
5 int analog_sensor_pin = AQ; //change the pin, where the sensor is connected?
6 int analog_sensor_value = 0;
7
8 void setup() {
9 // put your setup code here, to run once:
Partl 10 pinMode(analog_sensor_pin, INPUT);
: 11 Serial.begin(9600);
' e 12
e ‘ 13 }
Rl — K 14
1AL~ RESET D1/TH 15 void loop() {
5K Ohm .y 5 16 / put your main code here 0O run re
- P 7' 25 17 analog_sensor_value = analogRead(analog_sensor_pin); //read the Voltage of the pin sensor
( f | PWM 18
19 Serial.println(analog_sensor_value); // print the value on
L P 20 delay(100);
———— \ PWM 21
22 } D ® [dev/cu.usbmodem14101
3 06 FWM 23 ‘ value1 Interpolate x-_E |
Arduino A 260 .
Uno 240 B e
S (Rev3) — e i =
\ L M 180
[ L PWM 160
D | 140 l‘\\
120 \ |
o 100
80
345 357 369 381 394
N/ (5P M
Type Message Both NL & CR 9600 baud |
i
05 read_AnalogSensor

Write down the minimum and the maximum.

We will use them 1in the next demo.



Read and map an Analog sensor

R1

1TNnl.M

5K Ohm

Partl

Arduino
Uno
(Rev3)
ICSP

Minimum wvalue: 50

Maximum wvalue:

250

O 00 NOUT S WN =

NNNNNNNRRERBRRRB R B B 2
OUE WNRERSOOWOOWNUA,WNRS

06_read_AnalogSensor_map.ino

int analog_sensor_pin

int analog_sensor_value

void setup() {

our setun

pinMode(analog_sensor_p

Serial.begin(9600);

void loop() {

analog_sensor_value

analog_sensor_value = map(analog_sensor_value, 50, 250, @, 255);
analog_sensor_value = constrain(analog_sensor_value, @, 255); //we apply
Serial.println(analog_sensor_value); // print the value on the Serial

delay(100);

A }
0de ne

AQ; //change the pin, where the sensor
= @;

in, INPUT);

ere, to run repeatedly:

analogRead(analog_sensor_pin); //read the Voltage of th

06 _read AnalogSensor_map



Smooth the value of an Analog sensor

. // Define the number of samples to keep track of. The higher the number, the

// more the readings will be smoothed, but the slower the output will respond to
] // the input. Using a constant rather than a normal variable lets us use this

// value to determine the size of the readings array.
’ const int numReadings = 10@;

i Partl
> - int readings[numReadings]; // the readings from the analog input
" S int readIndex = 0; // the index of the current reading
int total = @; // the running total
RESET DO/RY—n int average = 0, // the average

R1

1Al RESET D1/TH — int inputPin = AQ;

5K Ohm |,

- |OREF D3 PWME

void setup() {
// initialize serial communication with computer:
Serial.begin(9600);
o4l // initialize all the readings to 0:
for (int thisReading = @; thisReading < numReadings; thisReading++) {

AQ D5 PWM readings[thisReading] = @;

A1 NA }

Al D6 PWM — }

Al‘dumo D void loop() {
el A3 Uno D8l— // subtract the last reading:
(Rev3) total = total - readings[readIndex];
A4 /SDA ICSP D49 PWM // read from the sensor:
readings[readIndex] = analogRead(inputPin);

. 1A5/3CL D10 PWM/53- // add the reading to the total:

total = total + readings[readIndex];
// advance to the next position in the array:
D MISI readIndex = readIndex + 1;

D13/8CkH // if we're at the end of the array...
if (readIndex >= numReadings) {
// ...wrap around to the beginning:
readIndex = @;

s | Example -> Analog -> Smoothing

Open Tools -> Serial Plotter and you will see
how much smooth is the signal of the sensor...
nice :)



Arduino: Analog Sensor and Led

Use the Analog sensor to control a Led



Analog sensor and a Led
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Analog sensor and a Led
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07_AnalogSensor_led_fade.ino

37 Serial.begin(9600);
AnalOg Sensor and a Led 38 | /7 initialize all the reatings to :
39 for (int thisReading = @; thisReading < numReadings; thisReading++) {
40 readings [thisReading] = 0;
41 }
42
43 pinMode(led_pin, OUTPUT); //initialize led pin
44 }
45
46 void loop() {
Partl 47 // subtract the last reading:
= = 48 total = total - readings[readIndex];
- > 49 // read from the sensor:
RESET DO/RY——— 50 readings [readIndex] = analogRead(inputPin);
R1 ! ; _ ; Seciy
10kQ — T D1/ T 54 // add the reading to the total:
+5% ARES 03 52 total = total + readings[readIndex];
SRR [ ! L 53 // advance to the next position in the array:
54 readIndex = readIndex + 1;
S 55
a9 DaTWM LED1 56 // if we're at the end of the array...
— Al 06 PWMp—r Rl 16330m) 57 if (readIndex >= numReadings) {
— A2 Arduino D7 }—— 58 // ...wrap around to the beginning:
) Uno p8l—— {/¥ 59 readIndex = 0;
o (Rev3) — 60 }
A4 /SDA ICSP D9 PWM
——A5/SCL D10 PWM/S4— 61
T R 62 // calculate the average:
) : 63 average = total / numReadings;
D13/5CH—— 65
H R 66 // send it to the computer as ASCII digits
—IN/C IC5P2 MISO}—— *3 67 Serial.println(average);
ICSP2 SCK 68 average = map(average, 60, 230, @, 255); //we change the range
icsp2 Mosil— 69 average = constrain(average, @, 255); //we apply the limits
5 70
5 71 delay(50); // delay in between reads for stability
! 72 analogWrite(led_pin, average);
- S
74

07 _AnalogSensor_led fade



07_AnalogSensor_led_fade.ino

37 Serial.begin(9600);
AnalOg Sensor and a Led 38 | /7 initialize all the reatings to :
39 for (int thisReading = @; thisReading < numReadings; thisReading++) {
40 readings [thisReading] = 0;
41 }
42
43 pinMode(led_pin, OUTPUT); //initialize led pin
44 }
45
46 void loop() {
Partl 47 // subtract the last reading:
= = 48 total = total - readings[readIndex];
- > 49 // read from the sensor:
RESET DO/RY——— 50 readings [readIndex] = analogRead(inputPin);
R1 ! ; _ ; Seciy
10kQ — T D1/ T 54 // add the reading to the total:
+5% ARES 03 52 total = total + readings[readIndex];
SRR [ ! L 53 // advance to the next position in the array:
54 readIndex = readIndex + 1;
S 55
a9 DaTWM LED1 56 // if we're at the end of the array...
— Al 06 PWMp—r Rl 16330m) 57 if (readIndex >= numReadings) {
— A2 Arduino D7 }—— 58 // ...wrap around to the beginning:
) Uno p8l—— {/¥ 59 readIndex = 0;
o (Rev3) — 60 }
A4 /SDA ICSP D9 PWM
——A5/SCL D10 PWM/S4— 61
T R 62 // calculate the average:
) : 63 average = total / numReadings;
D13/5CH—— 65
H R 66 // send it to the computer as ASCII digits
—IN/C IC5P2 MISO}—— *3 67 Serial.println(average);
ICSP2 SCK 68 average = map(average, 60, 230, @, 255); //we change the range
icsp2 Mosil— 69 average = constrain(average, @, 255); //we apply the limits
5 70
5 71 delay(50); // delay in between reads for stability
! 72 analogWrite(led_pin, average);
- S
74

08 AnalogSensor_led blink



Sketches

This is the list of sketches we used In class, some are provided with this
presentation, some come from the Example of Arduino IDE.

Control a Led
* 01 blink Led
- Fade (examples)

Read a Digital Sensor and print the value on the Serial Monitor
- 03 read DigitalSensor

Control a Led with a Digital Sensor

- 04 button led blink
* 04 button led on off

Read an Analog Sensor and print the value on the Serial Monitor
- 05 read AnalogSensor

- 06 read AnalogSensor map

- Smoothing (from Example)

Control a Led with an Analog Sensor

- 07 AnalogSensor led fade
- 08 AnalogSensor led blink



Workflow

1- decide which sensor to make, if it is your first sensor, follow a tutorial. If you
already have experience, have fun and try something new or change a sensor
already documented.

2- Once you have the sensor, test it with the multimeter.

3- Once the sensor looks ok (with the multimeter), connect it to the Arduino
and read the value on the Serial Monitor or Serial Plotter.

4- Once you can read the values of the sensor with the Arduino, connect the
Led and try to control the Led based on the interaction with the sensor.



Arduino Language Reference

HARDWARE SOFTWARE + DOCUMENTATION + COMMUNITY + BLOG ABOUT

&— LANGUAGE Language REferenCE

FUNCTIONS
Arduino programming language can be divided in three main parts: functions, values (variables and constants), and
YARIARLES structure.
STRUCTURE
LIBRARIES
FUNCTIONS
+— |OT CLOUD API
GLOSSARY For controlling the Arduino board and performing computations.

The Arduino Reference text is

licensed under a Creative Commons Digital I/0O Math Random Numbers
Attribution-Share Alike 3.0 License.

Find anything that can be improved? digitalRead() abs() random()
Suggest corrections and new digitalWrite() constrain() randomSeed()
documentation via GitHub.
pinMode() map()
Doubts on how to use Github? Learn
everything you need to know in this max() ,
tutorial. A Bits and Bytes
Analog 1/0 i
& pow() bit()
analogRead() sq() bitClear()
T ARRiEe® Sudiant I analogReference() sqrt( bitRead()
bring the buzz home analogWrite() HliSRt ® Help
bitWrite()
’ Trisanometrv hirhDi#aln

https://www.arduino.cc/reference/en/



http://www.arduino.cc/reference/en/
http://www.arduino.cc/reference/en/
http://www.arduino.cc/reference/en/

Control a Led with Arduino
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Time to Program

. O sketch_octO1a | Arduino 1.8.5

©O EOE

sketch_oct01a §

vord setup() {
// put your setup code here, to run once:

}

void loop() [
// put your main code here, to run repeatedly:

H

a A Initialise

Runs once, at the beginning when the Arduino
IS powered on.

9 y Define the pins.

setup()

Running
Run repeatedly, after setup.

Arduino/Genuiho Uno en /dev/cu.usbmodem1421




Control Flow

Arduino
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. LED1
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R1
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Turn OFF pin3
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Wait 0.5sec




Control Flow

Start

|

Make pin3
OUTPUT

|

Turn ON pin3

D E—

|

Wait 0.5sec

|

Turn OFF pin3

|

Wait 0.5sec

1]

AAAAAAA

N R

[T

|

2

LED1
$Red (633nm)

In human language

“void setup() {
make the pin 3 an OUTPUT

}

void loop() {
turn Led ON
wait 0.5 sec
turn Led OFF
wiat 0.5 fkec

}

In Arduino language

“void setup(Q) {
// put your setup code here, to run once:
pinMode(3, OUTPUT);

}

void loop() H

// put your main code here, to run repeatedly:

digitalWrite(3, HIGH);
delay(500);
digitalWrite(3, LOW);
Idelay(S@Q);
}



SKETCH

-
Global Variables
\_
e
setup()
-
- v

Declare the variables

Initialise
Runs once, at the beginning
Define the pins

Running
Run repeatedly, after setup



01 blink led Sketch

@ @ 01_blink | Arduino 1.6.9

_01_blink

C Global variables

led_pin = 3; //defin the pin where the Led is connected

setup()

up(Q) {1

(led_pin, OUTPUT); //define pin of the Led as an output

loop()

\

oop() D

g(led_pin [GH); /Z/turn the Led on

(199). wailt 1vémililisecond
e(led_pin )3 Furn the Led off
(l@@) wailt 198millisecond

The sketch name had to be modified. Sketch names can only consist
of ASCII characters and numbers (but cannot start with a number)
They should also be less than 6

4 characters long.

ATtiny25/45/85, ATtiny8S, Internal 16 MHz on /dev/cu.usbserial-FTHIHXHD




Blink Sketch

setup()
Define the function of the pin
pinMode(pin, function);

The pinis ‘led_pin
The functionality is Output

® @ 01 _blink | Arduino 1.6.9

_01_blink

int led_pin = 3; //defin the pin where the Led is connected

vold setup() {

<::p1nMoae(1ed_pin. QUTPUT); //define pin of the Led as an output

}
void Loop() [I

gigitalWrite(led_pin, HICGH); //turn the Led on

delay(100); //walrt 10@millisecond
gigitalWrite(led_pin, LOW); //turn the Led off
delay(100); //walt 168millisecond

The sketch name had to be modified. Sketch names can only consist
of ASCII characters and numbers (but cannot start with a number)
They should also be less than 64 characters long.

ATtiny25/45/85, ATtiny8S, Internal 16 MHz on /dev/cu.usbserizl-FTHIHXHD




Blink Sketch

Loop()
The list of commands that arduino runs

repeatedly.

DigitalWrite(pin, level)

we control the voltage on the pin
HIGH: high voltage (5V)

LOW: low voltage (ground)

Delay(time)
We add a delay in millisecond

-

_01_blink | Arduino 1.6.9

_01_blink

int led_pin = 3; //defin the pin where the Led is connected
vold setup() {
pinMode(led_pin, OUTPUT); //define pin of the Led as an output
}
void Loop() [I

gigitalWrite(led_pin, HICGH); //turn the Led on
delay(100); //walrt 10@millisecond
gigitalWrite(led_pin, LOW); //turn the Led off

\\‘?etuw(leﬁ); //wait 10@millisecond
}

The sketch name had to be modified. Sketch names can only consist
of ASCII characters and numbers (but cannot start with a number)
They should also be less than 64 characters long.

ATtiny25/45/85, ATtiny8S, Internal 16 MHz on /dev/cu.usbserizl-FTHIHXHD
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