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- ARDUINO IS AN OPEN-SOURCE ELECTRONICS
- PROTOTYPING PLATFORM BASED ON FLEXIBLE,
EASY-TO-USE HARDWARE AND SOFTWARE. IT'S

INTENDED FOR ARTISTS, DESIGNERS, HOBBYISTS
) i 0 AND ANYONE INTERESTED IN CREATING
¥ INTERACTIVE OBJECTS OR ENVIRONMENTS .
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http://arduino.cc/
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Arduino Uno

Arduino Due

Arduino TIe

Arduino Leonardo

Arduino ¥in

Arduino Micro

Arduino G5M Shield

Arduino Ethernet Shield

Arduino WiFi 5hield

Arduino Robot Arduino Esplora Arduino Wireless 5D

Shield

Arduino Mega ADK Arduino Ethernet Arduino Motor 5hield

Arduino Mega 2560 Arduino Mini Arduino Wireless Proto

Shield

http://arduino.cc/en/Main/Products
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Pin de Pinesdeentraday  Pines de conexion
tierra  salida serial

Pin de referencia
analogica

Boton de Reset

LED de encendido

82 . alChingadazo.com Atmega 328
Conector para = : rE e -—-—————

|5 ip
alimentacion

Pin de Reset _ &
Pin de alimentacion 3.3v
Pin de alimentacion 5v
Pines de Tierra
Voltaie de entrada Sv

Pines analogicos
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Sharp IR Sensor

Humidity

Qg

Photocell (light sensor)

PIR

Rotation sensor
(potentiometer)



AC Current
Temperature Genek

Co

CO2 Sensor

Tri-Axis
Accelerometer Pressure



Motors Piezo Buzzer




IDE =

New sketch

Stop serial monitor

Integrated
Development
Environment

Verify/Compile

PE

| ’

Elink
A rd l I I I I O I D E Turns on an LED on for one second, then off for one second, repectedly. /
Thiz example code is in the public domain.

il

F

Open sketch
Save sketch
Upload sketch

Open Serial monitor

Bfink | Arduino 0021

Tab
woid getup{} i Cﬂntrﬂls
A4 initialize the digital pin a3 an output.
A¢ Pin 13 has an LED connected on most Arduing boards:
pinMode(13, OUTPUT};
void loopl) {
digitalWrite(13, HIGH); // set the LED on
e Loy (1BEE Y A wait for g second
digitalWritef13, LOW); /¢ =et the LED off
de Loy (CLBEAE 5 ¢ wait for a second
Code pane

Message pane

http://arduino.cc/es/main/software
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Write sketch on PC
]

< @&

Download sketch to Arduino




Run sketch on Arduino

and send data back to PC
Arduino interacts

with its environment

A7,
L
i)

Serial communication
back to host




Run Arduino in stand alone mode

W\ |/ # Arduino interacts with

its environment and
= runs on battery power



IDE =

New sketch

Stop serial monitor

Integrated
Development
Environment

Verify/Compile

PE

| ’

Elink
A rd l I I I I O I D E Turns on an LED on for one second, then off for one second, repectedly. /
Thiz example code is in the public domain.

il

F

Open sketch
Save sketch
Upload sketch

Open Serial monitor

Bfink | Arduino 0021

Tab
woid getup{} i Cﬂntrﬂls
A4 initialize the digital pin a3 an output.
A¢ Pin 13 has an LED connected on most Arduing boards:
pinMode(13, OUTPUT};
void loopl) {
digitalWrite(13, HIGH); // set the LED on
e Loy (1BEE Y A wait for g second
digitalWritef13, LOW); /¢ =et the LED off
de Loy (CLBEAE 5 ¢ wait for a second
Code pane

Message pane

http://arduino.cc/es/main/software
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Esqueleto basico

void setup()

{

//Se ejecuta al encender

}
void loop()

{

//Se ejecuta tras setup ()

//Su ejecucién se repite indefinidamente mientras
la

//placa esté alimentada

}



// (single line comment)
It is often useful to write notes
to yourself as you go along
about what each line of code
does. To do this type two back
slashes and everything until the
end of the line will be ignored by
your program.

Programando el Arduino

-

\ y,
r ™
{ } (curly brackets)

Used to define when a block of

code starts and ends (used in
functions as well as loops)
\. J

/* x /(rnulti line comment)
If you have a lot to say you can
span several lines as a
comment. Everything between
these two symbols will be
ignored in your program.

~

S
y . ] N
y (semicolon)
Each line of code must be
ended with a semicolon (a
missing semicolon is often the
reason for a programme
refusing to compile
. 9 pile) )




Variables

Variables

A program is nothing more
than instructions to move
numbers around in an
intelligent way. Variables are

used to do the moving
L

-~

boolean (boolean)
A simple True or False variable.
Useful because it only uses one
bit of RAM.

7

L

int (integer)
The main workhorse, stores a
number in 2 bytes (16 bits).
Has no decimal places and will
store a value between -32,768
and 32,768.

long (long)
Used when an integer is not

large enough. Takes 4 bytes
(32 bits) of RAM and has a
range between -2,147,483,648
|_and 2,147,483,648.

N

float (float)

Used for floating point math
(decimals). Takes 4 bytes (32
bits) of RAM and has a range
between -3.4028235E+38 and
3.4028235E+38.

p
char (character)

Stores one character using the
ASCII code (ie 'A' = 65). Uses
one byte (8 bits) of RAM. The

Arduino handles strings as an

array of char’s

L




Operadores

matematicos

fMaths Operators

~

™ i
Operators used for
manipulating numbers.
(they work like simple

maths)
‘o A

10 * 2 (x now equals 20))

% (modulo) gives the remainder when one number is divided by
another (ex. 12 % 10 (gives 2))

+ (addition)

-  (subtraction)

*  (multiplication)

L / (division)

.
(assignment) makes something equal to something else (eg. x =

-

/Comparison Operators

-

Operators used for logical
comparison

== (equal to) (eq. 12 == 10 is FALSE or 12 == 12 is TRUE)
(not equal to) (eq. 12 1= 10 is TRUE or 12 I= 12 is FALSE)
(less than) (eg. 12 < 10 is FALSE or 12 < 12 is FALSE or 12 < 14 is TRUE)

(greater than) (eq. 12 > 10is TRUE or 12 > 12 is FALSE or 12 > 14 is
FALSE)

<
>

L »_

_J




Podemos crear funciones

int* mi funcion(char * paraml, char * param2)

{

//Cédigo de nuestra funcién

}



Estructuras de control

N

Programs are reliant on
controlling what runs
next, here are the basic
control elements (there
are many more online)

/Control Structure

if(condition){ }

else if( condition ){ }

else { }

This will execute the code between
the cury brackets if the condition is
true, and if not it will test the else
if condition if that is also false the
else code will execute.

for(int 1 = 0; 1 <
#repeats; i++){ }
Used when you would like to
repeat a chunk of code a number
of times (can count up i++ or
down i-— or use any variable)

~\

>

/




Comunicacion Serie

« |nicializacion

- Serial.begin(speed)

- Habitualmente se hace en setup()
* Leer

- Serial.read()
« Escribir

- Serial.print(val)

- Serial.printin(val)
- Donde val puede ser un numero, una cadena o una variable



Comunicacion Serie

@ YourDuinoStarter_SerialMonitor_SEND_RCVE | A& =101 x|

File Edit Sketch Tools
| Serial Monitar

vaurDuinoStarter_SerialMonitor SEND_R =10] x|

Serial.print(" - I Send
Serdial.print(ByteReceived, HEX):

: s i --- Start Serial Monitor SEND RCVE --- A
Serial.print| T i ] —
Serial.printichar (EyteReceiwved) ) (Becimal) (Hex) (Chardcrer)
if {char (ByteReceived) == '1'] |°° ot 5
| 66 42 B

e
digitalWrite (led, HIGH) ; ol o 5 ,
Serial.print(” LED ON "); 5 al SRl 08
) 48 30 0 LED OFF
68 44 D S
I
if {char (ByteReceived] == '0') | 5 B
: 7a 48 E
digitalWriteled,LOW) ;
sl A P v Autoscroll No line ending | |9600 baud
; Mo line ending 4300 baud

Mewline 9600 baud

Carriage return 14400 baud
Both ML & CR 19200 baud
23800 baud
33400 baud
57600 baud

Arduine Duemilanove v ATmeg an COMZ0 IBOOK

Serial.printlni): A4 End the line

V4 END Serial Awailable

H

ry sketch size: 2,912 bytes (of a 30,720 byte maximum)

2



Estxuctuzxa

setup() (inicializacion)

loop() (bucle)

Estructuras de control

if {comparador si-entances)

if...else {comparador si...sing)

for (bucle con contador)

switch case (comparador multiple)

while (bucle por comparacion boaleana)

do... while (bucle por comparacion boaleana)
break {salida de blogue de cadigo)

continue {continuacidn en bloque de cadigo)

return {devuelve valor a programa)

Sintaxis

; (punto y coma)
{} (Naves)
// (comentarios en una linea)

/= */ (comentarios en multiples lineas)

Variables

Constantes

HIGH | LOW
INPUT | QUTPUT
true | false

Constantes Mumeéricas

Tipos de Datos

boolean (booleano)

char (cardcter)

byte

int {antara)

unsigned int {entera sin signo)
long (entera 32b)

unsigned long (entero 32b sin signo)
float (en coma flotante)

double {en coma flotante de 32b)
string (cadena de caracteres)
array (cadena)

void {vacio)

Funciones

E/S Digitales

— pinMode()
— digitalWrite()
— digitalRead()

E/S Analogicas

— analogRead()
— analogWrite() - PWM (modulacion por ancho
de pulsa)

E/S Avanzadas

— tone()
— noTone)
— shiftOut()
— pulseln()
Tiempo

— millis{)
— micros()
— delay()

— delayMicroseconds()

http://arduino.cc/es/Reference/HomePage



Entradas y salidas

/ Digital

pinMode(pin, mode) ;

Used to set a pins mode, pinis

the pin number you would like

to address (0-19 (analog 0-5

are 14-19). the mode can either
| be INPUT or OUTPUT.

~

digitalwrite(pin, value);

Once a pin is set as an OUTPUT,
it can be set either HIGH (pulled
to +5 volts) or LOW (pulled to

J

-

kground).

r Y

~

int digitalread(pin);

Once a pin is set as an INPUT
you can use this to return
whether it is HIGH (pulled to
+5 volts) or LOW (pulled to

L ground).

~

(_Analog

The Arduino is a digital
machine but it has the ability to
operate in the analog realm
(through tricks). Here's how to
deal with things that aren't
digital.

~

N A

int analogwrite(pin,

value);
Some of the Arduino's pins support
pulse width modulation (3, 5, 6, 9, 10,
11). This turns the pin on and off very
quickly making it act like an analog
output. The value is any number
between 0 (0% duty cycle ~0v) and 255
(100% duty cycle ~5 volts).

0

(int analogRead(pin);

When the analog input pins are set
to input you can read their voltage.
A value between 0 (for 0

volts) and 1024 (for 5

volts) will be

retumed

J_J// \h;h
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cabecera

8eno
(=) (o) i

Blink | Arduino 0021

Ak
Blink

Turns on an LED on for one zecond, then off for one second, repeatedlw.

Thiz example code is in the public domain.
¥

vold setup) £

A4 initialize the digital pin az an output.

A4 Pin 13 has an LED connected on most Arduino boords:
pinMode{1s, OUTPUT );

¥

void Loopdy 4
digitalWrite{13, HIGH); ./ =et the LED on

de Loy { LEBE ) ; A4 wait for o second

digitalWrite(13, LOWY; 4/ set the LED off

de Loy {1888 7 ; A4 wait for a second 1
; i



code structure: setup function

® OO Blink | Arduino 0021

Elink
Turnz on an LED on for one zecond, then off for one second, repeatedly.

Thiz example code iz in the public domain.
¥,

void setup) {
A4 initialize the digital pin az an output.

A4 Pin 13 has an LED connected on most Arduino boards:
pinMode{13, OUTPUT);

¥

vold loopy £
digitalWrite{13, HIGH}; // =et the LED on

de Loy LEEE ) ; A4 wait for a second

digitalWrite{13, LOW); /7 set the LED off

de Loy LEEE ) ; A4 wait for a second 1
; v



code structure: loop function

NN Blink | Arduino 0021

A
Blink
Turns on an LED on for one zecond, then off for one second, repeatedlw.

Thiz example code iz in the public domain.
*

vold setup) I
A4 initialize the digital pin as an output.
J& Pin 13 has an LED connected on most Arduino boards:
pinMode(13, OQUTPUT};

¥

void Lloop()y

digitalWrite{13, HIGH}; // =et the LED on

de Loy (1888 ) ; A4 wait for a second

digitalWrite(13, LOWY; /¢ set the LED off

de law {18688 % ; Af wait for a second 1
' v



& 05 Blink | Arduino 0021

(=)(a) =

P

Blink

Turns on an LED on for one second, then off for one second, repeatedlw.

Thiz example code iz in the public domain. pinMode (13, Output)
" prepares pin 13 for
void setup(} outputs of voltage

A4 initialize the digital pin az an output.
S5Pin 13 has an LED connected on most Arduino boards:
pinMode{13, OQUTPUT};

¥

vold loop{y £

digital 1/O functions:

digitalWrite¢13, HIGH); // set the LED on ¢ plﬂlVlOde

de Loy {18887 ; A wait for a second o T :

digitallritefl3, LOWY; /7 set the LED off digitalWrite

de Loy (1A8E Y, A wait for o zecond e d|g|ta|Read i
T -
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http://arduino.cc/en/Tutorial/Button
http://arduino.cc/en/Tutorial/ButtonStateChange
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PWM

Pulse Width Modulation
0% Duty Cycle — analogWrite(D)
Sv
ol S S N B
25% Duty Cycle — analogWrite(b4)

S5v

O
50% Duty Cycle - analogWrite(127)

TpEpEpEpEgs
Owv

75% Duty Cycle - analogWrite(191)

Sy
Ov

100% Duty Cycle - analogWrite(255)
Sv

Ov

http://es.wikipedia.org/wiki/ModulaciC3%B3n_por _ancho de pulsos
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Arduindi
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Digital Input/Output

D13
D12
D11
D10
D9
D8
D7
D&
D5
D4
D3
D2
D1

Do

http://arduino.cc/en/Tutorial/AnaloglnOutSerial
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Referencias

« Arduino web site

- http://arduino.cc/en/Guide/Environment
- http://arduino.cc/en/Tutorial/HomePage

« Adafruit tutorial #1 and 2
- http://www.ladyada.net/learn/arduino/lesson2.html

 Leah Buechley’s Introduction to Arduino

- http://web.media.mit.edu/~leah/LilyPad/03_arduino i
ntro.html|



